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•And verily many thiDkers ot this age, 
Aye, many Christian teachers, halt in heaven, 
Are wrong in just 1117 sense 1 who understand 
OUr natural world too insw.arl.y' · as it 
No spiritual counterpart ca.ple~ed iti 
ConsUDiltlating 1 ts meaning, rounding al 
To justice and perfection, line by line, 
Form by torm nothing sinsJ,e or alone, 
The great below clenched by the great above.• 

Elizabeth Barrett Browning 
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Chapter I 

INTRODUCTION 

A. The Motivation of Th1s Study 

1. Spiritually 

"Fellowship with great ideas amplifies the soul." 

~hus did a great divine of the last generation begin a 

charming essay on the life of Oliver Cromwell. There is 

something akin to genius in this brief remark, but the 

writer said further by way of illustration: "The study of 

a sunset or a mountain or the sea exalts him who 

studies."1 To that list of worthy subjects for con

templation might fittingly be added the one which forms 

the title of this thesis. It deals with things "high 

lifted up" that make one the richer for having 

wrestled with them. Like Kepler when he turned his 

telescope toward the heavens, the investigator upon this 

new path is sure to declare that he is going to think 

God's thoughts after Him, as well as those of man. Im

study to consider the vast expanse of sky 

studded with innumerable stars, some of which, at such 

great distances as stagger thought, are believed each 

represent material enough to make a star-city composed 

Of thousands of millions of stars, 2 the reverent scholar 

• • • • • • 

Quayle, The Poet's Poet, p. 39 
Cf. ~eans, The Stars in Their Courses, Explanation at 
foot of plate XLI opposite page 114. 
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is certain that by the aid of modern knowledge it will be 

possible to say even more meaningfully than did the 

ancient Psalmist: 

~The heavens declare the glory of God; 1 
And the firmament showeth his handiwork." 

2. Intellectually 

But not alone under the aegis of this spiritual 

impulse is this task approached. There is an intellectual 

exhilaration in the contemplation of such a a piece of 

work that acts as a stimulus to one's best efforts. Here 

windows-will open through which the mind can view the 

infinitely great and the infinitesimally small. Horizons 

will be broadened to take in the farthest star, but 

through this widening process attention will be made to 

swing towards the opposite end of the universe. Vision 

will range from man to •heaven's distant lamps•, then 

from these huge celestial fires to the tiny pieces of 

fuel that feed them. "For•, as one has well expressed 

it, •the road to a knowledge of the stars leads through 

the atom; and important knowledge of the atom has been 
2 

reached through the stars.~ Interest will not end 

there, however, but rather will it then be focused on the 

great question as to how these vastly disparate objects 

• • • • • • 

1. Psalm 19:1 
2. Eddington, Stars and Atoms, p. 10 
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came into being and are now sustained and as to what the 

present relation of man and of God is to the picture 

which they represent. In short, the journey will be 

trom stars to atoms, from atoms to man, from man to God, 

tor, as the poet has said: 

WWe find great things are made of little things, 
And little things go leisening, till at last 
Comes God behind them.• 

Everything along the way which is relevant to this theme 

will be examined, questioned and studied. There will, 

ot course, be opportunity to indulge in something like 

Lilliputian fancies in seeking to comprehend the vastness 

and intricacy or this mighty structure of the universe, 

and to exercise the greatest powers of intellect nigh 

unto the breaking-point in trying to fit the various 

parts of the picture into one grand mosaic. 

B. The Problem and Purpose of the Thesis 

1. The Problem Stated 

a) To Report What Modern Astrophysical Thought Is 

Such a problem, however, as that involved in this 

alluring undertaking cannot even be attacked until it 

has been carefully stated and the steps in its solution 

have been noted. The first stage of progress will be 

the work involved in reporting clearly and accurately 

what modern astrophysical thought really is. A precise 

• • • • • • 

1. Browning, Robert, Mr. Sludge, "The Mediumn 
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acquaintance with its views will be fundamental to the 

success of any further inquiry into the subject. 

b) To Report What Its Religious Implications Are 

The second stage of progress will be a minute 

inspection of these views for the purpose of discovering 

and recording their religious implications which in 

themselves are a part of the fruits sought in this in

vestigation. They will be permitted first. to make their 

own impression upon the mind before they are dealt with 

in any way. 

e) Critically to Evaluate These Implications 

The completion of the task implied in this problem 

will be the critical evaluation which is given to these 

religious implications. An; effort will be made to point 

out any noticeable disagreements between reputed scientists 

themselves. When it seems justifiable alternate implica

tions to those hinted at by scientists will also be advaneed. 

In short, in keeping with the very nature of the problem 

as here expressed, an earnest attempt will be put forth to 

examine all preferred solutions that upon the basis of 

their individual merits sound conclusions may be drawn. 

2. The Purpose Defined 

a) Immediate 

(1) To Orientate Ourselves in the Modern 

Astrophysical Thought of its Leading Exponents 

At the very beginning of this study it is well also 
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to have clearly in mind what its speciric purpose is. 

No great progress can well be made if one does not know 

what and where the goal posts are. In this thesis, 

therefore, two aims have been projected, the one immediate 

and the other more remote. The rirst of these branches 

off in two directions. To get anywhere at all there 

must be at the outset an earnest endeavor to discover 

what modern astrophysical science is thinking and teaching. 

To facilitate this attempt only thmse interpreters will be 

chosen who are most widely acclaimed to-day as best fitted 

to open the eyes of the understanding both to things 

visible and things invisible in the universe about us. 

Not~ing short or the most competent guides will suffice 

for this journey through the world of symbols and of 

shadows back to the portals of the spiritual realm. 

These will tell their own story that out of their mouths 

the truth may be established and the inquirer may learn 

at first hand what those who deal in such commodities 

·have to say about their wares. 

(2) To Indicate and Examine Critically the 

Religious Implications of That Thought 

As these wonders are observed, however, the place 

will be approached where only a thin veil seems to separate 

appearance from the underlying reality. Here the 

trustworthy guides themselves will be seen standing, at 

first, in awe and amazement before the great mystery and 
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then dropping their scientific measuring-rods to look at 

the meaning of the universe through the eyes of the soul. 

At this point science will so impinge upon the domain of 

religion that the religious investigator can then feel 

himself as much at home as those who guide him. In the 

meantime, too, the aim of this thesis will have branched 

into a new direction; the religious implications of the 

things seen will now occupy the centre of attention. 

The scientist who has turned philosopher will bein to 

question the universe with regard to the meaning of her 

hidden secrets. As he records some of the answers and 

patiently waits for others, the discerning mind would 

weigh the results already brought forth, always reserving 

the right to revert anew to the facts and make from them 

its own deductions. 

b) More Remote 

(1) To Rationalize the· Religious Experience 

Besides this aim another will be kept more remotely 

in view. It also has two sides. By the help of these 

findings an attempt will be made to rationalize the re

ligious experience and give to it a more comrortable 

setting in the midst of present day scientific thought. 

This does not imply that religion must be made subservient 

to every dictum of science or that every pronouncement of 

the scient~st:is to be regarded as though it were spoken 

in ~ cathedra fashion. But it does indicate a purpose 
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to show how science in many of its accepted results lends 

support to the religious beliefs and practices of men and 

makes them tenable without doing violence to the reason. 

(2) To Furnish a New Apologetic for the 

Religious Life, so far as Justified by Science 

This will lead to the final intention of furnishing 

a new apologetic for the religious life, so far as this 

is justified f.rom the scientific viewpoint. It is well 

to be reminded again that this does not signify blind 

approbation of all that science says in its own realm and 

out of it; it simply means that recognition will be given 

to science as an ally of religion whenever this reasonably 

can be done, and that an honest effort will be put forth 

to show how from its end of the tunnel science is facing 

questions that are answered only by that which religion, 

working from the opposite end, has to offer. In other 

words, the aim will be to show both directly and 

indirectly that religious beliefs are an indispensable 

necessity to the scientist in his attempt to understand 

his world. 

c. The Justification for Such a Study 

1. The Fascination of '!his Subject 

The justification for such a work as this aims to be 

is many-sided. If mention were to be made of not the 

most important but the most compelling reason first, it 

would be the fascination of this whole field of investi-
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gation. A noted preacher of the present day, in 

counseling men who were preparing to be the religious 

leaders of the future, recommended the reading of science 
1 

which he declared to be •the modern Aladdin's Lamp." 

Eddington likens the study of modern science to the 
2 

thrilling interest of a mystery story. jeans declares 

that astronomy, with which this thesis has largely to 

deal, is the most poetical of all the sciences. He 

would have men rejoice because they live &n a planet 

with a clear atmosphere which enables them to see the 

beauty and poetry of the night sky and offers the in

tellectual excitement and joy of trying to decipher the 

meaning of this vast panorama of lights scattered 

throughout the spangled heavens as if placed there by the 
3 

shaking of a pepper-box. So exciting is the entire 

subject that any portion lends confirmation to the 

statement by Eddington in regard to the study of the 

stars in which he says: 

•In these problems where our thought fluctuates 
continually from the excessively great to the 
excessively small, from the star to the atom and back" 
to the star, the story of progress is rich in variety; 
if it has not lost too much in the telling, it should 
convey in full measure the delights--and the troubles-
of scientific investigation in all its phases.•4 

• • • • • • 
1. Buttrick, Jesus Came Preaching, p. 150 
2. Cf. Eddington, The Expanding Universe, P• vi 
3. Ct. Jeans, The Stars in Their Courses, P• v and P• 1 
4. Eddington, Stars and Atoms, PP• 5-6 
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Indeed to roam through the whole province filled with the 

activities of the astronomer and the physicist 

is to feel oneself on enchanted ground which it is diffi-

cult to leave. There are romance and adventure enough 

in this prospect to outdo an Arabian Nights' tale. 

a. Its Importance 

a) Scientifically 

On the other hand, the genuine importance of the 

subject cannot be overlooked in a consideration of the 

grounds which justify this procedure. Aside from its 

enticing features, this thesis is of vital interest be-

cause of its intrinsic nature. It is wedded to the 

patient and thoughtful research and findings of modern 

science and cannot be divorced from them. These in 

themselves lend dignity to the study, for they are of a 

most startling character. When these new discoveries 

are faced one can hardly believe his own eyes, yet it 

must be remembered that the world is in the midst of a 

revolution in scientific thought that is altogether 
1 

Copernican in scope and motive. The science of to-day 

• • • • • • 
1. From the purely scientific standpoint this statement 

may need to be qualified. Millikan maintains that the 
progress of exact science is always evolutionary and 
not revolutionary, the future advance incorporating the 
solid achievements of the past. cr. next chapter for 
further elucidation of this point. To the untrained 
observer, however, the sweeping changes of recent years 
have looked more like the result of an upheaval in 
thought than the result of organic growth. Even 
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would command respect from the fact alone that the present 

is a period of astonishing activity, but it has even 

greater reasons for a claim upon man's attention. More 

significantly than at the threshold of the present age of 

science can it be said: 

•Progress is a thing of months and weeks, almost of 
days. The long line of isolated ripples of past dis
covery seem blending into a mighty wave, on the crest 
of which one begins to discern some oncoming magnifi
cent generalization. The susfense is becoming fever
ish, at times almost painful." 

Truly science has arrived at new frontiers, and astronomy, 

because of its close relations with so many of the other 

branches of physical science, has quite evidently become 
2 

the queen of them all. At least she has become their 

popular spokesman. The latest pronouncements in this 

field are to-day eagerly awaited by the multitudes with 

something akin to reverence. They are anxious to hear 

what new thing the latest scanning of the heavens has to 

• • • • • • 

Millikan himself does not hesitate to apply this de
scriptive term to the present age of science. (Cf. 
his Evolution in Science and Religion, P• 11) 
Eddington also says, "The epithet 'revolutionary' is 
usually reserved for two great modern developments-
the Relativity Theory and the ~uantum Theory.• (The 
Nature of the Physical World, p. 4) Both of these 
discoveries fall within this period. 

1. ~uoted from Sir Oliver Lodge on the authority of 
Heyl, New Frontiers of Physics, p. 2 

2. Kirk, in Stars, Atoms and God, p. viii, gives chief 
place to physics, but this can be done only in a de
rived sense. The real stimulus to recent phenomenal 
advances in physics came primarily from astronomical 
studies. 
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bring them. Consequently those who would be abreast o:f.' 

the age cannot overlook the importance o:f.' this message 

with its attendant in:f.'luence in other :f.'ields o:f.' science. 

b) Religiously 

(1) As Estimated by the Scientist 

But there is a more practical reason :f.'or laying 

emphasis on the importance o:f.' the subject as a justi:f.'i-

cation o:f.' this e:f.':f.'ort. The new knowledge is not the 

co.mmon property o:f.' the scientist alone; it has become the 

possession o:f.' the theologian, the minister, the religious 

teacher and the average man in the Church and out o:f.' it, 

and, accordingly, it is exerting its in:f.'luence in re-

shaping each one's views. How true this is o:f.' the latter 

may be gleaned :f.'rom the statement o:f.' a present-day 

scientist who, in writing chie:f.'ly to religious :f.'olk, said: 

"it is probably though regretfully true that in the 
case o:f.' the absolutely thoughtless and indi:f.':f.'erent, it 
is the writings o:f.' men like Eddington and Jeans, John 
Arthur Thomson and Lodge, more than those o:f.' any 
theologian, that have pulled them up, and made them 
realize that there is something in this matter o:f.' 
Religion and a God, with which they have to come to 
terms.nl 

In the :f.'ace o:f.' this assertion by a scientist, whether it 

be true or not, there is nothing :f.'or one to do but to 

recognize the in:f.'luence o:f.' this revolutionary thought in 

the sphere o:f.' religion and to put one's self' on :f.'&miliar 

• • • • • • 
1. Simpson, Review Article on Scientific Theory and 

Religion, The British Weekly, May 25, 1933. 
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terms with it in some such way as this thesis proposes to 

do. WFor", if it is true, as Millikan has said, that 

~ankind's fundamental beliefs about the nature of the 

world and his place in it are in the last analysis the 
1 

great moving forces behind all his activities", it must 

then be admitted that these modern scientists are exer

cising a powerful influence, whether for weal or woe, in 

shaping these activities. 

(2) As Seen by the Religious Specialist 

It has not been the scientist alone who has 

asserted the importance of his knowledge in the religious 

realm. If that were so, one might look upon his state-

ments as an undisguised attempt to find a new market for 

his own goods. But some of the best assessors of the 

significance of these doctrines, whether agreeing or 

disagreeing with them, are not men of the scientist's 

particular calling, but rather specialists in the field 

of religion who see the weighty influence that these 

views are having on the public mind. In a recent 

article in which the author enters the lists in favor of 

the establishment of a new chair in theological insti

tutions in Scotland to acquaint the students with both 

the destructive and constructive views of modern science 

and to relate those views to the facts of religion, he 

• • • • • • 

1. Millikan, Science and The New Civilization, p. 34 
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says: "The books which are being read to-day and which 

are disturbing men's minds are almost purely scientiric--
1 

Jeans, Eddington, Whitehead, Millikan, and others." 

Numerous expressions of a similar character in recent 

years and months have called attention repeatedly to the 

tmportance of becoming acquainted with a subject that has 

the power to agitate religious thinking in such a rashion. 

Another of the distinguished leaders or religious thought 

has caught up this common feeling of present need on the 

part of religionists in these words of dispassionate 

advice: 

•Granted ••• that religious faith has an intimate 
authority of its own, still an intelligent man would 
like to know how the postulates of religion are related 
to the prevailing world view; and inasmuch as the 
present conception is largely determined by science, he 
cannot remain indifferent to the relations of the two 
domains."2 

scientist, who is both a philosopher and a religionist, 

corroborates this statement when he says: 

WReligion will not regain its old power until it can 
face change in the same spirit as does science. Its 
principles may be eternal, but the expressions of those 
principles requires continual development •••• The great 
point to be kept in mind is th~t normally an advance in 
science will show that statements of various religious 
beliefs require some sort of modification. It may be 
that they have to be expanded or explained, or indeed 
entirely restated. If the religion is a sound ex-

• • • • • • 

1. Black, James, A Warning to the General Assembly, The 
British Weekly, May 18, 1933. 

2. Kirk, Current Thought, Record of Christian Work, 
September, 1932. 
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pression of truth, this modification will only exhibit 
more adequately the e:x:acf point which is of importance. 
This process is a gain.tt 

No one, therefore, wishing to know the currents of thought 

that are traversing the religious world of the present, 

needs fUrther proof of the timeliness of this endeavor. 

w.New occasions teach new duties, 
Time makes ancient good uncouth, 
He must upward still and onward 
Who would keep abreast of truth. 112 

3. The Scientists' Encouragement 

a) Induced Partly by the Popular Appeal 

Strange as it may seem science itself lends en-

couragement to this undertaking. There is little doubt 

that it has often been urged on to state its own con

clusions and their implications by the pressing demand of 

the hungering multitude for further knowledge concerning 

the border-land mysteries of life. They would learn, if 

they can, what lies beyond the distant rim. 

keenly sensed this fact when he says: 

Jeans has 

umany have begun to suspect that the astr9nomy of to
day, like that of Galilee, may have something to say 
on the enthralling question of the relation of human 
life to the universe in which it is placed, and on the 
beginnings, meaning and destiny of the human race.u3 

In a more recent work of this author than the one just 

quoted this same awareness has not faded but is evidenced-

• • • • • • 

1. Whitehead, Science and the Modern World, pp.263-264 
2. Lowell, The Present Crisis 
3. Jeans, The Universe Around Us, p. 7 
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even more stront~ by the following statement: 

•There is a widespread conviction that the.new teachings 
of astronomy and physical science are destined to pro
duce an immense change on our outlook on the universe 
as a whole, and on our views as to the significance or 
human lite."l 

b) The Scientists' Seeming HOstility to This Appeal 

Only Professional 

Science, however, does not appear at first to take 

kindly to this friendly overture from the religious 

seeker after truth. Its governing spirit is expressed 

in the following quotation from one of its recognized 

masters who said: 

•I would not venture to say that those who are eager 
to sanctify, as it were, the revelations or science 
by accepting them as new insight into the divine 
power are wrong. But this attitude is liable to 
grate a little on the scientific mind, forcing its 
tree spirit of inquiry into one predetermined mode of 
expression; ••• I think it is not irreligion but a 
tidiness of mind, which rebels against the idea of 
permeating scientific research with a religious 1m
plication."2 

This spirit emanates from a desire of the scientist to be 

regarded essentially as one who deals onlY with hard 

facts and not with intangible realities. As descriptive 

ot this identical frame of mind the same author says: 

"The religious seeker who pursues significances and 
values is often compared unravourably with the 
scientist who pursues atoms and electrons. The plain 
matter-of-tact person is disposed to think that the 
former is wandering amid shadow and illusion, whilst 

• • • • • • 
l. Jeans, The Mysterious Universe, p. vii 
2. Eddington, Science and the Unseen World, pp. 23-25 



the latter is coming to grips with reality.•1 

In language that spells exclusiveness the astronomer has 

defined the duty of every true scientist in terms of his 

own duty when he said: 

•The message of astronomy is of obvious concern to 
philosophy, to religion and to humanity in general, but 
it is not the business of the astronomer to decode it. 
The observing astronomer watches and records the dots 
and dashes of the needle which delivers the message, 
the theoretical astronomer translates these into words-
and according as ~hey are found to form known consistent 
words or not, it is known whether he has done his job, 
well or ill--but it is for others to try to understand 
and explain the ultimate decoded meaning of the words 
he writes down."2 

Very humbly would he seem to leave the further task to 

those working outside his sphere. It;would not appear 

tram these statements that the expectation of scientific 

leadership in man's endeavor to integrate his world was 

justifiable. 

c} Their Open Recognition of the Value of Significances 

But the great authorities with regard to things ma

terial do not always speak so professionally, for it must 

be remembered that after all they are men of common clay 

and are subject to the same desires and impulses as the 

rest of mankind. Because it is hard for them. to live 

their lives all in one compartment of their nature, the 

tendency to talk at times much as others would who 

• • • • • • 
1. Eddington, Science and the Unseen World, pp. 62-63 
2. Jeans, The Universe Around Us, p. 327 
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approach these things from a different angle is obvious 

in their utterances. Listen to them in their less 

strictly scientific moments as they admit "our interest in 

science is not merely a desire to hear the latest facts 

added to the collection; we like to discuss our hopes and 
1 

fears, probabilities and expectations.• In another 

section in which this same scientist is trying to justify 

the excursions of his own science--astronomy--into regions 

not yet explored and beyond the range of vision where it 

must deal with questions connected with the extension of 

the galactic systems, he says: 

"At first sight it seems a reasonable programme for 
science to tidy up the region of space and time of 
which we have some experience and not to theorise 
about what lies beyond; but the danger of such a 
limitation is that the tidying up may consist in 
taking the difficulties and inexplicabilities and 
dumping them over the border instead of really 
straightening them out."2 

It is just this spirit carried beyond the confines of his 

own kingdom which makes him say further: 

~uth and untruth belong to the realm of significance 
and values. I am not able to agree entirely with the 
assertion commonly made by scientific philosophers that 
science, being solely concerned with correct and 
colourless description, has nothing to do with signifi
cances and values."3 

In harmony with this remark can be found an illustration, 

following the preceding comparison between the religious 

• • • • • • 
1. Eddington, Stars and Atoms, p. 53 
2. Eddington, The Expanding Universe, p. 40 
3. Eddington, Science and the Unseen World, p. 61 
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seeker and the scientist, in which he proceeds to •show 

that unless we pay attention to significances as well as 

to physical entities we may miss the essential part of 
1 experience.• Jeans has stated succinctly this new 

tendency in science, which makes imperative the task here 

undertaken, when he says: 

WWe may well admit that science cannot at present hope 
to say anything final on the question of human existence 
and human destiny, but this is no justification for not 
becoming acquainted with the best that it has to offer.•2 

d) Summary 

The thought meant to be conveyed by the aid of these 

quotations amounts to this: the scientist like others is 

a born philosopher and cannot help trying to piece to

gether the parts of the picture which he has found. Be

cause of this inherent tendency he justifies his own 

attempt to bring order out of chaos and remains persistent 

in his efforts. After admitting the fact that the scien-

tist of the last century, whether he knew it or not, em

ployed of necessity a philosophical creed which will not 

fit the present facts, Jeans declares for the same reason 

that the twentieth-century physicist is at work forging a 

new working philosophy for h1mself. 3 Proceeding, 

therefore, in his most recent book to depict the situation 

• • • • • • 
1• Eddington, Science and the Unseen World, p. 63 
2; Jeans, The Universe Around Us, p. 8 
3. Cf. Jeans~ The New Background of Science, P• 2 
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in present-day physical knowledge, he frankly says: . . 

"I have drawn :my picture against a roughly sketched 
packground of rudimentary philosophy--the philosophy 
of a scientist, not a metaphysician--because I l/Jelieve, 
in common with most scientific workers, that without a 
background of this kind we can neither see our new 
knowledge as a consistent whole, no~ appreciate its 
significance to the full.tt~ 

This spokesman in behalf of the other members of his pro

tession is quite right in the position he has taken. In 

remarks even more to the point another distinguished 

scientist of the presnt day makes this confession: 

"However incompetent any one of us may be to handle the 
relations of these great fields, every one of us must 
of necessity attempt to do so for himself if he is a 
reflectively moral--being; tor every such person must 
integrate his experiences into some sort of philosophy 
and some sort of religion.•2 

In a somewhat similar mood this same writer says: 

"The world is o:f' course 'incurably religious'. Why? 
Because everyone who reflects at all ~ have con
ceptions about the world which go beyond the field ot 
science, that is, ~eyond the present range of intell
ectual knowledge.• 

There is more truth than fiction, then, in these sum

marizing words: 

"The great scientific minds are doing what they can to 
aid us to comprehend what is going on; for even they 
need a world view, it for no other reason than to be
come reconciled to the mysteries that have recently 
invaded their domain; and some gave become philosphers 
and theologians in spite ot themsel. ves. Such is the · 
inescapable trend toward a unified conception of 
things."4 

• • • • • • 
1. Jeans, The New Background ot Science, P• vii 
2. Millikan, Evolution in Science and Religion, p. 4 
3. Ibid, P• 86 
4. Kirk, Stars, Atoms and God, P• ix 
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4. The Universal Philosophical Instinct Within Us 

Even it the scientist did not give the slightest bit 

or incentive to rorge ahead with such a purpose as this, 

there could be no retraining tor any great length or time 

from such an undertaking. For the truth or the matter is 

that within all men, whether highly learned or not, there 

is an instinctive urge to unity the world as understood. 

The philosophical impulse to integrate all true knowledge 

that comes within one's ken is universal beyond all doubt. 

Time was when man seemed satisfied to keep himself con

tined within the border-lands of the Mediterranean Sea and 

oared little about what existed outside his small world. 

On the back or old Spanish coins that carried a picture of 

the Pillars of Hercules there were inscribed the words, 

~e Plus Ultra•, meaning ~othing More Beyond"• With 

that denial some thought the matter was ended, but it did 

not satisfy Columbus concerning whom it was said that •the 

instinct or a new continent burned within his soul•. 

Disregarding these man~ade prohibitions, the intrepid 

adventurer set out to explore the world further and ended 

by adding a new continent to the geographical map which 

also, in consequence of this, had to be revamped. As 

Columbus went beyond, so man to-day is compelled to 

'.avel beyond his past boundaries and take in new dis

coveries that may necessitate a re-alignment of his 

present views. He has nothing to fear from new truth 
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any more than Columbus did when he caught sight of a new 

world. It cannot do otherwise than beckon him on to a 
. 

new comprehension of the great diversity in the unity of 

the world and of the unity in the midst of the great di-

varsity. Man's fearlessness in facing the ha.rd facts of 

patient investigation should be as well-reasoned as that 

of the great Capernicus who, it is said, saw 

•tha, the foundations of real religion are not laid 
where scientific discoveries of any kind can disturb 
them, and who therefore keeps his mind open at all 
times to truth from whatever angle it tries to enter•.l 

D. The Mode of Procedure 

1. In the Preparation of .the Material 

a) In the Initial Stage 

In the preparation of the material for this thesis 

the course followed has been a simple one. It has seemed 

best in the beginning to study carefUlly at first hand in 

this field the works of the accepted masters whose names 

have been designated on the title-page of this study. 

Other names might readily occur to the student of this 

subject, which, it would seem, ought to be included among 

this list. But the works of such men are few and the 

strictly scientific character of such treatises as do 

exist all but preclude their mention in this group. 

These men have been chosen for their ability to popularize 

• • • • • • 

1. Millikan, Science and Life, p. 6 



present-day scienti~ic thought and ~or the hold they have 

upon the reading public. Only those books and articles 

o~ each author which upon examination gave evidence o~ 

containing material relevant to the investigation have 

been included in this study. A care~l tabulation o~ 

such re~erences in those writings as were considered 

pertinent to the subject has been kept ~or the purpose o~ 

precise quotation. This has been done because it was 

telt that, in a subject or this character, greater authority 

and emphasis could be given to the new discoveries and the 

criticisms based upon them it the writers were permitted 

to speak in most cases ~or themselves rather than if an 

attempt was made by too much paraphrasing to speak ~or 

them. This process has involved the rigid application ot 

the inductive method o~ analysis to every piece o~ souroe 

material in order to procure the evidence with which to 

build the synthesis attempted in the body o~ this work. 

b) In the More Advanced Work 

A~ter a working knowledge o~ these writers has been 

obtained, the plan has been to invesitage reputable 

secondary sources in the sciences ~or ~rther light upon 

disputed or di~ticult points. From these studies the 

investigation has proceeded to an examination o~ the best 

available material dealing with the relation between 

scienti~ic theory and religion. In other words, the 

method adhered to has been one that operates from center 
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towards circumference. Whenever work has not been con-

ducted at the center, sedulous care has been exercised in 

checking all references which have been made in the 

. secondary material to the recognized sources. This has 

been done in the interest of accuracy, dependahlness and 

exact scholarship. 

2. In the Presentation of the Findings 

a} Considered Generally 

Generally speaking, the course pursued in setting 

down the results has been that which one would follow in 

constructing any piece of research work. First of all, 

there is an indication of the·thing proposed with the 

reasons for doing it; in the next place, an endeavor to 

carry out the plan which was settled upon is exhibited; 

and lastly, the results of this study are gathered to

gether and viewed sumnarily and critically that the 

permanent deposit left by the investigation might not be 

lost. This is the natural way. 

b) Explained Specifically 

But, more specifically, the presentation of these 

findings has perforce followed a sternly logical, as 

well as practical, course. Science has been allowed to 

take the witness stand first and bear testimony to its 

new viewpoints and aiscoveries which have been working 

such revolutionary changes in man's views of the world, 

of himself, and of God. There has been a rigid 
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determination throughout the study to listen sympatheti

cally, yet discerningly, to the whole or this testimony, 

and to heed the good advice of former President Elliot of 

· Harvard by observing exactly what science says and de-

scribing correctly what is seen and heard. This testi-

mony has then been organized for presentation in the most 

cogent manner possible for the purpose of agreeing or 

disagreeing with it, according as reason, understanding 

and religious experience dictated the course. At the 

close a summary of the results of our investigation has 

been given, together with an appraisal of the present 

situation as these findings reveal it. The spirit in 

which this work was begun and in which the final harvest 

of these studies has been garnered is expressed in those 

well-known lines: 

"Let knowledge grow from more to more, 
But more of reverence in us dwell; 
That mind and soul, according well, 

May.make one music as before, 
But vastern.l 

1. Tennyson, In Memoriam 



PART I 

THE MODERN ASTROPHYSICAL VIEW OF THE WORLD 

Chapter II 

. J. BBIEF INTRODUCTORY SUHVEI OF PHYSICAL SCIENCE SINCE 1900 

J.. Explanatory Remarks 

1. The Scope or Concern in This Chapter 

Before approaching the heart or this subject it 

· seems best to spend some time at the threshold or the 

investigation making a general acquaintance with the 
' 

spirit, method, purpose and result or modern astrophysical 

thought. There is no intention in this surve7 to cover 
-

the whole field ~r modern science, by going back to 

Darwin or those before him, since that would involve more 

than it is possible to cover within the compass of one 

chapter, and since much of the discussion would be ~e

late4 to the problem of this thesis. J. very definite and 

important piece or work has been suggested in the subject 

which does not require this excursion into broader fields 

or science; it limits this outline to the advances or 

astronomy and physics which, interestingly enough, were 

the first and latest sciences in their respective order to 

make astounding progress in method and discoveries. One 

expressed this point by saying, •The earliest 

triumphs or scientific method were in astronomy. Its 

most noteworthy trium~in quite recent times have been 
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in atomic physics.•1 But even in the case of these two 

sciences the whole of their modern history will not be 

touched. A very definite line of demarcation in their 

·development seams to divide the greater part or the 

nineteenth century from the twentieth and the last tew 

years ot the tor.mer. Modern astrophysical progress can 

be said to have begun in the closing years ot the last 

oentur,y, or, roughly speaking, at the beginning ot the 

new. It is this new era, therefore, which this survey 

purports to cover. 

a. Scientific 1ustitication tor This Ltmitation 

That there is no arbitrariness in the selection tor 

review or this distinctive period, dating trom near the 

close ot the nineteenth century, tor the purpose or 

creating an atmosphere, is abundan~lY proved from the 

statements ot scientists themselves. Looking over the 

last century from the standpoint ot progress, Millikan 

says that 

"the changes that occurred within the past one hundred 
years, not only in the external conditions under which 
the average man, at least in this western world, passes 
his lite on earth, but in his superstitions, such as the 
taboo on the number thirteen or on Friday-sailings, in 
his fundamental beliefs, in his philosophy, in his con
ception ot religion, in his whole world outlook, are 
probably greater than those that occurred during the 
preceding four thousand years all put together.•a 

• • • • • • 
1. Russell, The Scientific Outlook, P• 40 
a. IU.llikan, Time, Matter, and Values, P• 69 



But the same noted scientist undoubtedly gives the greater 

part of the credit for this changed outlook to the last 

thirty years. Referring to the scientific view at the 

end of the nineteenth century, he says: 

"Nobody at that time dreamed ••• what an amazing 
number of new phenomena would come to light within the 
next thirty ,ears1 or how revolutionary, or, better, 
how incamprehensiole in terms of nineteenth century 
modes of thought, some of them would be.•l 

A similar statement that determines precisely this author's 

views on the definite boundaries of the new era is as 

follows: 

"In manY; fields no R!!!! time has known and no future 
tiiie can know so auCI<fen iiid"""" s'O"Oamplete"'iit:ranstorma tion, 
tor tne-wno!i gamut of possibilities has been run 
through by our single generation."2 

That this is the accepted belief of most scientists, is 

confirmed in a recent history of science by one who is 

himself a scientist. In a chapter entitled "The New Era 

in Physics" the writer locates the great change in this 

field in the last decade of the old century.3 Ample 

justification, therefore, can be found for confining this 

review of the sciences involved to the period of the past 

generation. 

B. The Importance of This Survey 

1. In Promoting a Better Understanding ot the New Positions 

of Science 

• • • • • • 
1. Millikan, Evolution in Science and Religion, P• 11 
2. Millikan, Science and the New Civilization, P• 73 
3. Ct. Dampier, A History ot Science, P• 382 
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Such rapid strides have been made in the field of 

this thesis during the present century that it is pertinent 

to the purpose of this investigation to point out the 

great importance of becoming thoroughly familiar with the 

remarkable advance in scientific thought and achievement 

as a preparation tor intelligently appreciating the 

newest positions ot the present. The attempt to do this 

is a good mental exercise which is calculated to develop 

that kind ot acumen necessary tor tackling the great 

problems and questions ot to-day. To catch the drift ot 

scientific thought through these years enables one to see 

.whither it is pointing and to evaluate more accurately the 

significance ot its current pronouncements. But more 

especially is it important in following this advance to 

note the intrinsic nature of the thought itself, tor a new 

viewpoint with regard to the very nature ot the scientific 

idea has recently taken the field. This changed con-

ception of physical knowledge is clearly pictured by 

Eddington when he says: 

•I shall have to emphasise elsewhere that the whole ot 
· our physical knowledge is based on measure and that 

the physical world consists, so. to speak1 of measure
groups resting on a shadowy background tnat lies 
outside the scope ot physics.•l 

Inherent in this view are many limitations that must not 

be overlooked when new views are being considered. More 

• • • • • • 
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weight should not be given, in consequence, to the new 

theories than the field of their applications permits. 

The same authority just quoted recognizes this when he 

says in another place: 

*The measure-numbersl, which are all that we glean trom 
a physical survey of the world, cannot be the whole 
world; they may not even be so much of it as to consti• 
tute a self-governing unit.•! 

2. In Facilitating an Intellectual Grasp of the Religious 

Implications of These Positions 

A study ot these new concepts, as can readily be 

seen from the quotations just given, gives one a more 

discerning insight into their religious tmplications than 

could otherwise be possible. The limited province over 

which authority is claimed tor these ideas very nearly 

excludes the consideration of same problems which, 

freighted with religious implications, would otherwise 

come within the scope of the territory commonly believed 

to be the domain ot science. That same limitation ot the 

tield of science necessitates the postulation ot a back

ground ot science over which it can have no control. 

• • • • • • 
1. Measure-numbers are the mathematical formulas employed 

in science to fill in the big gaps in man's knowledge 
ot the world. Though unknown as to exact character, 
these for.mulas are nevertheless necessary to a con
sistent mental picture ot the working ot the cosmos. 
They>J&re used to represent things we know nothing 
about, but whose existence must be postulated in an 
attempt at a rational construction of the universe. 
They are to be found in any study of relativity or of 
quanta. 

2. Eadington, The Nature of the Physical World, P• 210 
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Bere, there is roam for the unfolding of the religious 

tmplications of things not clearly understood in physics 

and astronomy. This privilege Eddington ~nts to the 

religionist when he says: 

•The whole trend of modern scientific views 1s to break 
down the separate categories of 'things', 'influences', 
'forms', etc., and to substitute a common background of 
all experience. Whether we are studying a material 
object, a magnetic field, a geometrical figure, or a 
duration of time, our scientific information is 
summed up in measures ••• We feel it necessary to 
concede some background to the measures-an external 
world; but the attributes of this world, except in so 
far as they are reflected 1n the measures, are outside 
scientific scrutiny.•l 

But even in that restricted area where physical 

science reigns there is need for discrimina~ing thought 

. upon present physical views that contain religious 

implications. A survey such as the present reveals that 

those concepts are ever changing and have not arrived at 

their final tor.m. 
I 

It becomes increasingly clear as one 

tollows_the history of recent years ot physical science 

that the last word has not yet been said, and that many 

changes in view are likely to take place as the advance 

ot investigation continues. The religious seeker is 

aware, therefore, that he must proceed with caution when 

he explores this region. And he is counseled to do so 

by the scientist. Referring to the active, growing 

condition of physical science, Eddington gives this bit 

• • • • • • 
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advice and warning: 

WThese revolutions of thought as to the final picture 
4o not cause the scientist to lose faith in his handi
work, for he is aware that the completed portion is 
growing steadily. Those who look over his shoulder 
and use the present partially developed picture tor 
purposes outside science, do so at their own risk.•l 

c. The Emancipation of Science tTom Bondage 

to the Past 

1. The Character of the Bondage 

Modern physical science bas traveled a long way from 

the positions which were held to be almost invincible in 

the latter half of the nineteenth century. It has done 

so by breaking the fetters of that age of thought whic~ 

hindered it in its forward progress. Its genuine 

accomplishment in this undertaking can best be seen by 

noting the hard and fast character of that iron-clad 

system from which it shook itself loose. The system 

began its development in the s~venteenth century with the 

establishment of the law of causation as the fundamental 

principle of nature. Explaining apparitions in the skJ 

by the universal law of optics, and interpreting comets, 

which were formerly regarded as ill-omens tor empires and 

the universal law of gravitation, the movement 

continued its progress until Newton himself expressed the 

wish that all the phenomena of nature could be deduced 

• • • • • • 
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principles in a similar manner.l The 

continued history or this development to near the end or 

the last century can only be briefly related; Jeans has 

'Well summarized it when he said: 

•out ot this resulted a movement to interpret the whole 
material universe as a machine, a movement which 
steadily gained torce until its culmination in the 
latter halt or the nineteenth century. It was then 
that Helmholtz declared that 'the final aim of all 
natural science is to resolve itself into mechanics', 
and Lord Kelvin confessed that he could understand 
nothing of which he could not make a mechanical model.•2 

Not even did human lite escape being brought under 

the influence of this rigid mechanistic philosophy. With 

each extension of the law of causation and each new 

successful application or the mechanical principle, man 

began to question more and more the exemption of human life 

trom this scheme of things. Finally, when, in the early 

,aars of the nineteenth century, it was discovered that 

living cells were formed ot chemical atoms in the same 

manner as non-living matter, man concluded that all lite, 

including that or man, was governed by the same natural 

laws as those operating in inanimate nature•l The 

success ot the mechanical principle was now complete. As 

a result the whole of nature during most or the last 
. 

century was subject to a strict determinism, and mecha-

nistic principles were believed to explain everything. 

• • • • • • 
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The Historical Cause of the Emancipation 

'a) Generally Considered 

Events, however, were destined to disturb the smooth

running of this machine. Disruptive forces began to 

work just before the new century dawned that were certain 

to bring about a great change 1n the prevailing mode ot 

thought and a vast advance in physical discovery and 

knowledge. How this emancipation from the domination ot 

the old physics took place is shown in a general way by 

the following quotation: 

•Throughout the mechanical age ot science, scientists 
had proceeded on the same general lines as the child 
and the unreflective savage. Out ot the impressions 
registered through their senses they had built an 
inferential world ot objects which they believed to be 
real, and atfected by events of much the same kind as 
occurred in their everyday experience. They described 
this as the 'common-sense' view ot science; and defined 
science as 'organised common-sense'. Anr scientific 
theory which could not be explained in terms of the 
familiar concepts of everyday lite was said to be 
contrary to common-sense, and could hope tor but a cold 
and unsy.mpatheti~ reception, either from laymen or 
scientists. Then new refinements of experimental 
technique brought new observational knowledge, which 
shewed that the workings ot nature could not be ex
plained in terms of the familiar concepts of everyday 
lite. New and familiar concepts were found to be 
necessary; the age of common-sense science had passed.•l 

Touching this transition period from the standpoint of two 

ot its fundamental discoveries, the same author in another 

passage traces the steps leading to the new age in science. 

So beautifully has he done this that his words are quoted 

• • • • • • 
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·at length: 

•At the end or the nineteenth century it first became 
possible to studY the behaviour of single molecules, 
atoms and electrons. The century had lasted just long 
enough tor science to discover that certain phenomena, 
radiation and gravitation in particular, defied all 
attempts at a purely mechanical explanation. While 
philosophers were still debating whether a machine 
could be constructed to reproduce the thoughts of 
Newton, the emotions of Bach or the inspiration of 
Michelangelo, the average man of science was rapidly 
becoming convinced that no machine could be con
structed to reproduce the light ot a candle or the tall 
of an apple. Then, in the closing months ot the 
century, Professor Max Planck of Berlin brought forward 
a tentative explanation of certain phenomena of radi
ation which had so tar completely defied interpretation, 
Not only was his explanation non-mechanical in its 
nature; it seemed impossible to connect it up with any 
mechanical 11ne Of' thought. largely tor this reason, 
it was criticised, attacked and even ridiculed. But it 
proved brilliantly successfUl, and ultimately developed 
into•the modern 'quantum theory', which :f'orms one of 
the great dominating principles of modern physics. 
Also, although this was not apparent at the time, it 
marked the end of the mechanical age in science, and 
the opening of a new era.•l 
b) Viewed w1 th Regard to Personal! ties 

When the new developments in physical science are 

studied with reference to the personalities who have been 

most directly responsible tor them, there is one name 

which, by common consent, is associated with the border 

line between the two periods. Dampier says on this point: 

•The new physics may be said to have begun in 1895 with 
the discovery of' X-rays by Professor Wilhelm Konrad 
Rontgen of' Munich (1845-1923). Before that date many 
experiments had been made on electric discharge through 
gases, especially by Faraday, Hittor:f', Geissler, 
Goldstein, Crookes, and later by J.J. Thomson, now Sir 
Joseph Thomson, Master of Trinity College, Cambridge. 

• • • • • • 
1. Jeans, The Mysterious Universe, PP• 22-23 



But these experiments seemed of importance only to those 
with exceptional insight, and it was Rontgen's work 
which first focussed on them the chief attention of 
physicists.• 

J. tu.rther quotation from this historian of science shows 
'· i' kow this initial work of Rontgen inaugurated a new series 

of developments which distinguish this era tram the past. 

speaking of this the author says: 

~ntgen's discovery le4 • •• to anothtr field of 
research~that ot radio-activity. x-rays produce 
marked effects on phosphorescent substances, and it 
was natural to enquire if these or any other natural 
bodies produce x-rays in turn. In this search, the 
first success tell to Henri Becquerel, who, in February 
1896! found that the double sulphate of po-;assium and 
uran um, and later that uranium itself and all its 
compounds! emit rays which effect a photographic plate 
through b ack paper and other substances opaque to 
light. 

The next year, 1897, was marked by the great dis
covery ot ultra-atomic corpuscles, particles tar 
lighter than the atoms ot ~ chemical element. The 
new era in physics had begun. •2 

That radioactivity, which was discovered as a direct 

result of B5ntgen1 s researches, proves the correctness 
-

ot placing this name in the forefront ot modern physical 

science, is ably witnessed to by the remarks of Millikan 

in regard to the significance ot this discovery. Be says: 

•In a word, radioactivity not only revealed tor the 
first time a world changing, transforming itself con
tinually even in its chemical elements, but it began to 
show the tut1lity ot the mechanical pictures upon which 
we had set such store in the nineteenth century.•~ 

• • • • • • 
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.&gain, in referring to the same discovery on another 

occasion he says even more emphatically that: 

•In that discovery even the physical world changed in 
our thinking overnight in its fUndamental elements from 
a fixed, chlm.geless, static, dead thing to a changing, 
evolving, d1'1lamio, living organism. •1 

So far in this consideration of the personalities 

involved in the liberation of physical science from the 

deadening restraints of the last century attention has 

been confined to those close to the beginning ot the 

change. Eddington in his brief survey o:r this period 

tollows up the names already mentioned with others that 

cannot be lett out in any recital of only the barest 

tacts in the case. And so he reminds us ot the 

tollowing: 

•Between 1905 and 1908 Einstein and Minkowski intro
duced fUndamental changes in our ideas et time and 
space. In 1911 Rutherford introduced the greatest 
change in our idea of matter since the time of 
Democritus ••• When we compare the universe as it is 
now supposed to be with the universe as we had ordi
narily preconceived it, the most arresting change is 
not the rearrangement of space and time by Einstein 
but the dissolution of all that we regard as most 
solid into tiny specks floating in void. That gives 
an abrupt jar to those who think that things are more 
or less what they seem. The revelation by modern 
physics of the void within the atom is more disturbing 
than the revelation by astronomy of the tmmense vpid 
ot interstellar space.•2 

results ot Buthertord's researches he says 
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•Thus for the first time the main volume ot the atom 
was entirely evacuated, and a 'solar system' type ot 
atom was substituted tor a substantial 'billiard-ball'• 
Two years later Niels Bohr developed his famous theory 
on the basis ot the Rutherford atom, and since then 
rapid progress has been made. Wha~ever fUrther 
changes of view are in prospect, a reversion to the old 
substantial atoms is unthinkable.•l 

With these names and the discoveries associated with 

them the more recent history ot scientific progress shows 

that the phenomenal change which characterizes the present 

was well launched. Only one turther bit of work needs to 

he mentioned which accomplished the severance of the new 

in spirit and outlook trom the past. Rutherford's dis

coveries, which eventuated in the belief that the •atom is 

as porous as the solar system•,2 had blown to shreds the 

old concepts associated with a gross materialism. It yet 

remained for s~eone to break completely the spell of the 

law ot causation which still was influential in holding 

science to a mechanistic interpretation ot things. This 

Einstein succeeded in doing. The story ot this new 

triumph is recorded by Jeans as follows: 

•In its earliest for.m, Planck's theory hardly went 
beyond suggesting that the course of nature proceeded 
by tiny jumps and jerks, like the hands of a cloc:tc. 
Yet, although it does not advance continuously, a clock 
is purely mechanical in its ultimate nature, and 
follows the law ot causation absolutely. Einstein 
shewed in 1917 that the theory founded by Planck 
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appeared, at first sight at least, to entail conse
~uences tar more revolutionary than mere discontinuity. 
It appeared to dethrone the law ot causation tram the 
position it had heretofore held as guiding the course 
of the natural world.• 

From this time forward the separation between the old 

scientific philosophy and the new has been complete. 

Each new investigation into the unknown of this field 

makes the breach wider. Instead or being tied to a 

static past; as was the old science, modern physics, 

whether right or wrong, is dissatisfied with following 

the beaten track or an old philosophy and is resolved on 

treed am. 

z. The Philosophical Character ot This Emancipation 

The break of the new age with the past bas not 

occurred strictly in the field of science itself. The 

line of cleavage between the two periods has been drawn 

by the revolutionary differences in the philosophical 

thought which is linked to the purely scientific 

activity of each era. Every age of science, including 

the present one, is attached to some background of philo-

sophical opinion. The divergence in viewpoint, therefore, 

between the two periods in question refers to this back

ground. It is the interpretative positions which are 

d1fterent. This has been clearly observed by Eddington 

when discussing the contrast between the new and the old. 

• • • • • • 
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Se says in part: 

"There was a time when the whole combination of self 
and environment which makes up experience seemed 
likely to pass under the dominion of a physics much more 
iron-bound than it is now. That overweening phase, 
when it was almost necessary to ask the permission of 
physics to call one's soul one's own, is past. The 
change gives rise to thoughts which ought to be de
veloped. Even if we cannot attain to much clarity of 
constructive thought we can discern that certain 
assumptions,1expectations or fears are no longer 
applicable. 

Giving attention to the philosophical necessities ot 

modern physics, Millikan likewise points out the insuf

ficiency of the old views and shows how the change in the 

present is one of underlying ideas when he says: •!!! 
childish mechanical conceptions 2t~ nineteenth gentuEl 

5£! B2! srotesguely inadeguate.•2 That is just another 

way ot expressing the conviction that the shift in the 

present is one ot background and not of belief in exact 

science. Recent science itself therefore unequivocally 

acknowledges and teaches that the distinguishing feature 

of its latest proclamations is the philosophical character 

of the new dress required to make them presentable to the 

public. 

Professor Niels Bohr, speaking as a specialist in 

this field, made this tact abundantly plain in an address 

which he delivered a short time ago before the American 

• • • • • • 
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for the Advancement of Science at the Chicago 

He directed special attention to the tact 

that recently acquired knowledge of atoms and molecules 
# 

demanded fUndamental changes in the general philosophical 

and declared, in consequence of this, that all 

of classical physics, and even the ideas common 

to everyday lite, such as those of ttme and space, must 

be modified.1 Sir James Jeans' latest work2 is also a 

weighty pronouncement upon this subject. Both the title 

and the entire contents of the book are sufficiently con

firmatory of the present statement about the philosophioal 

character of the revolt in modern physics as to make 

turther elucidation of this point unnecessary. That this 

observation is true seems to be the concerted belief of 

scientists and laymen alike. 

4:. The Preservation of Scientific Continuity throughout 

the Process of Change 

Reference has already been made in the preceding 

ohapter to what some have called the revolutionary charao-

ter of modern astrophysical thought. By way of expla-

the use of that term, attention was called to the 

in strictly scientific language this qualifying 

word could not apply. When all has been said that can be 

• • • • • • 
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th regard to the great upheaval of the present in 

eoience, the fact still remains that throughout the process 

ot change from the old order to the new a scientific 

continuity in the chain ot events bas been preserved which 

ohallenge~ anyone to find a missing link. In showing how 

society may profit by taking a page tram the notebook of 

science, Millikan pauses to say: 

•One £! the greatest contributions g! science to life 
!! the di'iOovery: that pr:;ress !! !A seneral llade by: the 
evo!Uiionary: process. nstein does not replace 
Iewton; ~e merely sup)lements him. There are ~ r~vo
lutions in science. In so far as Newtonianliecnan cs 
was a boay ot experimental tacts it: is eternally true. 
The whole of Newton is incorporated in Einstein. Let 
!!! revolutionaty reformer ponder!!!! lS!1 fact.•l---

!his eminent scientist enlarges upon this statement in 

words like these which lend emphasis to this point: 

"For•, says he "the exact and obvious truth is that no 
discovery of the twentieth century has thus far sub• 
tracted, nor can it ever substract, one whit from the 
great body of e;perimental facts brought to light in 
the nineteenth century. These facts, some of them 
of t:ncalculable importance, ID:, are hencet'orllll'l:iir 
~er.manent heritage of the race. --yn them eternar-Truth 
as been discovered;-truth~t will forever guide the 

race in its effort to live in better accord with, better 
understanding of, better control over, nature. In 
other words1 :i;erimental science never has and never 
can take a oac ·· · ard step. It moves only forward in 
ever-expanding circles."2 . 

In a remarkable series of Gifford lectures just recently 

published, the author touches upon this subject and dis

cusses it with discerning insight and illuminating comment. 
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After saying that we have no right to use skepticism in 

support of superstition, he says further: 

•similarly we have no right to take refuge in the 
obscurantism which, because our knowledge of Nature is 
progressive, alleges that 'the scientific theories of 
one generation are repudiated by the next'. The man of 
science builds upon the labours ot his predecessors. 
He seldom, it ever, entirely rejects their conclusions 
when these are the result ot scientific method; that is 
to say, when they ·result trom careful observation and 
experiment. He usually finds that such conclusions are, 
as it were, tirst approximations to the truth. They 
become, in the development of his research, rough 
outlines ot theories to which he gives more accurate 
for.m. Sometimes he can make a higher synthesis, as 
when the laws of conservation ot mass and conservation 
of energy are combined into a single law in consequence 
of the discovery that energy has inertia and therefore 
weight. But to fancy that the main development of any 
great branch of modern scientific theory may ultimately 
be proved to be valueless is absurd.•l 

Instead of looking, therefore, upon modern physical science 

as out of step with the march of progress in science 

through the ages, one is forced to see this new movement 

in physics as just another earnest attempt, in the long 

series ot efforts, to approximate the truth and to see 

its related parts in a more comprehensive and satisfying 

way. Kirk is duly justified, it would seem, in making 

the following summarizing observation about the present: 

•The changes in physical theory have been so swift and 
revolutionary that all positions are tentative: yet 
they bear this mark, that they are true, and so may be 
taken as evidence of a growing consensus in respect 
to the main trends.•2 
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D. The New Approach in Physics 

1. More Refined Instruments of Investigation 

a) The Improved Tools of Investigation 

Such brilliant achievements as the last generation 

has been enabled to accomplish in physical research might 

easil~ create the impression that they were due chiefly to 

the greater instruments of precision with which the 

investigator is now able to equip himself. But while 

this is partl~ the case, it is not true to the extent 

that the c1aual observer might think. Beyl says that 

the •chief experimental tools of the nineteenth centu~ 

are still in dai~ use • .! Then he startles us further in 

saying that the distinctive new tools are few, and that 

ot those of the tirst magnitude we can name only two--

the electron tube and the molecular air pump. 2 But this 

assertion need not frighten one when the great importance 

of even these two inventions is taken into consideration. 

Let this same scientist describe their uses. With re

gard to the tor-mer he sa~s: 

8 The electron tube is probab~ the most widely dif
fused and familiar of the physical inventions ot the 
twentieth centuey. Upon it the whole modern system 
of radio communication depends. • • 

But not only in its public and popular capacity is 
the electron tube useful; it has become, as well, an 
indispensable laboratory tool. As a source ot 
rapidl~ oscillating currents it affords flexibility 
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without inertia and breadth of range without a 
competitor. As an amplifying relay, no device in
volving moving parts can compare with it in precision~ 
certainty and magnifying power. The electron tube is 
a sort of electrical telescope and microscope in one.•l 

Bo less amazing than the almost miraculous uses to which 

this tube has been put are the manifold services ot the 

molecular air pump which has also been mentioned as a 

discovery of first-rate importance. Again the scientist 

oan best speak tor himself in this matter. Here are his 

words: 

."Nearly' all of the experimental work with %-rays and 
electrons requires the use of tubes exhausted to a 
high vacuum. For the production of such tubes we are 
much i-ebted to the modern type of air pump, lmown 
variously' as the molecular, diffusion, or condensation 
pump. However different the forms which these pumps 
may assume,, theyall possess one characteristic feature 
in common, which distinguis~es them tram the older 
types: their operation iepends on properties of gases 
which do not appear until the pressure has been consid.,.. 
erably reduced. For this reason they all require an 
auxiliary pump of the older type to reduce the pressure 
to a point where the dittusion pump will take hold. 
But once the diffusion pump begins to operate, the 
exhaustion proceeds rapidly! pro.ducing in a few minutes 
a vacuum which would former y bave required as many 
hours. 

Had it been necessary of (?) recent years to spend 
the time and labor in the production of' high vacua that 
were required by the facilities of twenty or even fifteen 
years ago, it is doubt:tu.l whether a tithe of th.e work 
of this nature would have been accomplished.•2 

"' 

These two inventions have to do chiefly with the 

microscopic work of' physical science in the realm at the 

atom and the electron. But great improvement has also 

• • • • • • 
Heyl, New Frontiers ot Physics,pp. 138-139 
Ibid., P• 138 



'ten made in the instruments with which the heavens are 

Gisantic telescopes have been constructed 

throughout various parts of the world in the last hundred 

years, but none which is yet completed compares with the 

3uperb 100-inch retlector, constructed at Mount Wilson 

Observatory entirely w1 thin the new era, and revealing, it 

is said, a number of stars estimated conservatively at one 

hundred m1llion.1 Reports now emanating almost daily 

tram this source and circulating through the press would 

seem to indicate that the penetration of this enormous 

instrument is much greater than was supposed when this 

estimate was given (1928), and that vast numbers ot 
' 

celestial bodies, heretofore unknown because ot their 

inconcei~able distances tram us, have been brought 

the notice of man. Even as late as 1930 it 

science had not yet accurately reckoned 

the tull powers ot this colossal telescope. Reporting 

the figures tor that time of one who used this powerful 

mechanism to survey the heavens, Zeans says: 

•Bubble estimates that the most distant ot the 2 000 000 
nebulae revealed by the 100-inch telescope must te atout 
140 million light-years away tram us~ 'fhis is the 
greatest distance which the human eye has so tar seen 
into space.•2 

Bow these figures have been increased by Dr. Bubble himself. 
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Speaking from Mount Wilson in the present year, he declared 

that probably 75,000,000 nebulae, star-systems like the 

MilkY Way, are within the range of the giant reflector, 

and that same of tham are as much as 30o,ooo,ooo light-

7ears away from the earth.1 Truly progress in the study 

or these remote regions of the universe has been made 

much easier by man•s newest devices designed tor this work. 

Physical science has been busy, therefore, during 

this new period of intense activity, forging instruments 

that will assist man in his search for knowledge at both 

the large and the small ends or the world. After carefUl 

thought on this subject one can concur, without rear of 

exaggerating, with the following statement of one ot the 

areat thinkers or the present: 

~he reason why we are on a higher imaginative level is 
not because we have finer imagination, but because we 
have better instruments. In science, the most im
portant thing that has happened during the last forty 
years is the advance in instrumental design. This 
advance is partly due to a tew men or genius such as 
Michelson and the Ger.man opticians. It is also due to 
the progress ot technological processes of manufacture, 
particularly in the region or metallurgy. The de
signer has now at his disposal a variety ot.material ot 
differing physical properties. He can thus depend 
upon obtaibing the material he desiresp and it can be 
ground to the shapes he desires, within very narrow 
limits of tolerance. These instruments have put 
thought onto a new level. A tresh instrument serves 
the same purpose as foreign travel; it shows things in 
unusual combinations. The gain is more than a mere 
addition; it is a transtormation.w2 

• • • • • • 
1. Ct. New York Times, January 13, 1934 
2. Whitehead, Science and the Modern World, PP• 161-162 



b) '!'he New Experimental Material 

Not only in new apparatus~ as the preceding dis

cussion indicated, but also in new materials upon which to 

work, has the present new era been especially fortunate. 

In tact, the latter prove to be more abundant taan the 

torm.er, And Heyl adds that the •progress in physics during 

~e past thirty years has been due more to new material to 

work upon than to new tools to work with.•1 This new ma

terial, it is said, has been chiefly the result or three 

discoveries: X-rays, radio-active substances, and photo

electricity.2 The utility or these discoveries in furnish

in& science with much new material upon which to work has 

been exhibited by this same writer in such clear and con

cise language that his words are quoted in tull: 

ttlflle quantum theory owes much to the phenomena ot 
scattering and diffraction of x-rays, and ~uite recently 
the same phenomena have furnished us an experimental 
confirmation or the hypothesis or wave atoms. The 
debt of modern physics to the X-rays is by no means 
insignificant. 

But still more are we indebted to the discovery of 
radio-active bodies and of photo-electricity. By a 
study of the phenomena which they present we have 
learned that the atom may be subdivided into electrons 
and protons, a long s~ep in advance over the ideas 
current in the last century, as the etymology of the 
11lrd 'atom' itself signifies. We have had placed at 
our disposal charged particles moving with speeds 
comparable to that of light, by means of which we have 
learned to regard matter as an electrical phenomenon. 
Some of these particles are of enormous energy content 
for their size, and by their impacts we have been able 

·to break up molecules into new and surprising forms. 

• • • • • • 
l. Heyl, New Frontiers of Physics, p. 136 
2• cr. Ibid., loc. cit. 
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Upon the phenomena ot radio-active bodies chiefly was 
rooled the Bohr atom with its tmmense growth ot theo
retical foliage; and upon the behavior of electrons 
such as are emitted either spontaneously or under the 
action ot light has been founded the modern theory ot 
wave atoms. "l 

The advantag~ot this more refined material tor an 
age of vigorous thought that seeks to blaze a new trail 

into the unknown world are incalculable when compared with 

those associated with the coarser material ot the past age. 

Indeed, they are responsible tor many of the new con

ceptions held to-day. So the scientists themselves 

assent. Heisenberg makes this obvious when he says that 

~e uexpertmental material resulting from modern re

tinements in experimental technique mecessitated the re

vision of old ideas and the acquirement of new ones.•2 

A turther summarizing word on this point is sufficiently 

convincing to warrant no additional comment. 

it in this satisfying way: 

J"eans puts 

"An almost kaleidoscopic re-arrangement of scientific 
thought came with the change of century. The early 
scientists were only able to study matter in chunks 
large enough to be directly apprehended by the unaided 
senses; the tiniest piece of matter with which they 
could experiment contained millions of millions of 
moleca!es. Pieces of this size undoubtably behaved 
in a mechanical way, but t~s provided no guarantee 
that single molecules would behave in the same way; 
everyone knows the vast ditterence between the behaviour3 ot a crowd and that of the individuals that compose it.• 

c) The Future Outlook In This Field 

• • • • • • 
1. Heyl, New Frontiers of Physics, PP• 137-138 
•• Heisenberg, The Physical Principles ot the Quantum 

Theory, P• 62 
8. J"eans, The Mysterious Universe, PP• 21-22 
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The present discussion ~s been an attempt to show in 

a brief way how the modern weapons ot physical science 

. )lave made possible the great advance in discoveey and in 

the speculations which have accompanied actual progress in 

scientific knowledge. They have given man more to work 

•ith and upon and have stimulated thought in every di

rection. But the present advance is op.ly a beginning in 

the prosress which can be looked for in the near tuture. 

The existins instruments employed in the new approach ot 

physics and astronomy seem crude compared to what is in 

the offing. Indications as to what one 9an expect in 

this field are given in the latest announcements regarding 

new refinements of mechanism and the possibilities for the 

Only a tew of these many new inventions 

that are almost uncanny in their powers can be mentioned 

Attention will be called ti%st to just two in the 

realm ot physics which may unlock many hidden secrets of 

present which have thus tar defied detection. 

A new miracle worker of science, called the most 

powerful cannon yet found tor releasing the enor.mous 

stores ot energy looked up in the heart of the atom, was 

tescribed last summer before the American Association tor 

th$ Advancement ot Science when it met in Chicago. The 

new •atom-gun• is known as the w.Deuton•, the name also 

Biven to the nucleus of the heavyweight hydrogen, which 

is called •hydrogen two•. It is claimed that the new 
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instrument will whirl these deutons by means of one of the 

most powerful magnets in the world, until they attain an 

electric charge of 1,330,000 volts, at which time they 

are hurled 1~to the heart of an atom of lithium. Only 

about one in a million thus tar has been made to strike its 

target, but that one, when it does strike, liberates about 

ten times the energy put into it by breaking down one of 

the many walls which guard the energy stored up within the 

ataa and releasing alpha particles, or helium nuclei, 

having an electric charge ten times as great as the deuton 

itself. While this process, when perfected, may reveal 

great possibilities in unlocking what Eddington has called 

•the cosmic cupboard of energy•, it also indicates a de• 

eided advance in the search ot science tor greater 

knowledge about the minute constitution of the world and 

may in ttme help to make possible soae astounding discover

ies in this sphere.l 

Word has come recently that the 10,000,000 volt 

direct current generator, built by Dr. B. :r. Van de Graft 

ot Princeton tor the Massachusetts Institute ot Tech

nology, has been tested at the Institute's tield station 

at Bound Hill. This machine is powerful and pretentious 

and undoubtedly can be expected to do much~ It is de• 

signed to shatter atoms atter the manner successfUlly 

• • • • • • 
l. Ct. New York Times, June 20, 1933 
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•ployed on a much smaller scale by Drs. CookBMft,,and 

ten of Cambridge in driving helium out of the nuclei 

The technical construction of the 

is difficult and involved and cannot, of course, 

here.l The great instrument is merely 

indicate what good prospect there is of 

hearing of marvelous discoveries in the near future in 

this infinitesimally small world ot the atom. Matter 

may be forced to yield many of her secrets in this age 

that surpasses all others before it in its scientific 

ingEnuity. 

Those whose business it is to watch the skies have 

tailed to manifest foresight in their work. Bapid 

strides in spectroscopic anal7sis and stellar photography, 

little known to the uninformed and less understood by 

them, have been made in recent years and are continuing to 

be made. A more efficient techniq~e 1n these fields is 

aetting great results and augurs well well for the tuture•l 

!b.ea, too, there is the telescope. Mention has already been 

of the 100-inch reflector that dominates Mount Wilson,· 

in tact, the astronomical world. Scientiats look 

envy upon it when they are studying the stars in their 

But a greater cause for envy is the muoh•heralded 

• • • • • • 
Ct. Hew York Times; Kay 8t 1932, December 18, 1933 
Cf. !lrk, Stars, Atoms and God, P• 10 



-52-

new telescope now in process or construction for some five 

~ears at an approximate cost of $l2,000,000,l which will 

~do•btedly be located on a mountain top somewhere in 

Southern California in the vicinity of Mount Wilson. Its 

lens, which will be double the size or the present largest 

one, and which is regarded as the maximum possible in 

mirror construction, will be 200 inches in width. 2 Since 

the one now in use at this observatory seems capable ot 

reaching such great depths of space, it is impossible to 

predict what the new instrument will do. 

ties seem incalculable. 3 

• • • • • • 

Its possibili-

1. A grant ot $6,,0001 000 was originally made by the Inter
national Education Board for the construction ot the 
telescopei (ct. New York Times, February 26, 1934) but 
th.e actua cost has been estimated by the tlgures ap
pe-.ring here in the tert. (cr. New York Times, December 
30, 1933) 

2. Deports trom the Corning Glass Workl, Corning, New York, 
where the new "ribbed" mirror is being constructed, indi
cate that the mold in which 100 tons ot molten glass 
composed ot pyrex ~ro-silicate are to be poured, is now 
completed. The construction of the mirror, thus far 
advanced, has all along been the great problem ot the 
new telescope. Experimentation tor three years with 
fUsed quartz as the material tor use in the lensi proved 
unsuocesstul. Yore recent trial of a special g ass in 
the construction ot a l2Q-inch reflector has proved 
satisfactory and has brought the construction of the 
larger lens to the present stage. When the glass is 
finally poured ,it will require another ten months for 
cooling, according to the accepted results ot spacial 
scientific studies in this problem, in an electrically 
heated annealing box. Upon this slow cooling depends 
the success ot the mirror. When completed its concave 
curve must be exact to a poiDtwithin one-tenth ot the 
wave-length of light. (ct. New York Times, February 
26, 1934 

3. Scientists are expecting the new telescope to be power-



Kore startling, however, than the awaited disclosures 

ot this new instrument, is the recent announcement of' an 

entirely new principle of' construction in this field. At 

the latest meeting of' the American Association tor the 

A4vaacement of' Science, Dr. Francois Henroteau of' the 

Dominion Observatory, Ottawa, Canada, announced the in

vention of' an •electronic telescope• whose design has in 

it possibilities f'or the building of' an instrument 

equivalent to a 21 000-inch lens or mirror. The elect%'8-

telescope follows the principle of' television. By a 

new process f'or covering a thin mica plate with 

25,000,000 dots Of' pure silver to the square inch, as 

compared with 1601 000 dots, which is the best possible 

until now, and then f'or scanni;s it with beams f'rom 

photo-electric cells, it is possible to transf'or.m the 

starlight falling upon the plate into electrical energy, 

which the electronic tube will amplify millions of' times. 

This electric energy, as in television, can then be re

transf'or.med into light energy, thus magnifying the stars 

to a size which is the possible equivalent Qt that pro

duced by a 21 900-inch reflecting mirror.- The inventor 

himself' declares that he sees no real obstacles to un-

• • • • • • 
f'Ul enough to reveal objects which are as much as one 
billion light-years away. This would reveal more 
than three times the penetration of' the present largest 
telescope upon the most extreme estimate thus tar made. 
ct. loc. cit.) 



precedented results from the use of such a telescope in 

the tuture. Objections, however, from other sources have 

already been raised to such an instrument, and doubtless 

more will arise, which only the scientist is capable ot 
1 handling. Nevertheless the tact is not altered in the 

least that man is thinking how he may improve his methods 

ot studying distant worlds, and should such a telescope 

as this one described be fashioned, or same other one 

differently constructed, to meet all possible objectionsl· 

the time may come when all the heavenly host, including 

galaxies and super-galaxies, will be brought to the back 

door of this little planet called earth. What may 

happen in this new era with such prospects in sight, one 

cannot say. It is being moderate to say that the end is 

not yet. 

2. The New Method 

a) An .Avowed .Attempt to Eliminate the Subjective 

Modern science claims to have learned much from a 

study of the mistakes and failures of the past age of 

materialism and mechanism. It avows that 1 ts purpose 

is not to approach the old problems of nature in the same 

way, but to attack them from a new angle. J"eans has 

contrasted the two methods in a striking manner as follows: 

• • • • • • 
1. Ct. New York Times, December 30, 1933; January 8, 1934 

for description ot the telescope and subsequent objections 
to its construction. 
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•It was left tor twentieth-century physics under the 
lead of Einstein, Bohr and Heisenberg to discover how 
large a subjective tinge entered into the nineteenth
century description of nature; recognising this, it 
tries to discard our human spectacles and study the ob
jective reality that lies beyond. Only in this way 
has it proved possible to give a consistent description 
of nature. Thus the history of physical science in the 
twentieth century is one of a progressive emancipation 
tram the purely human angle of vision.•l 

The emphasis in the present, according to this account, is 

clearly on the objective character of present scientific 

research. It may be that the same author is only making 

concessions to the inability of present science to reach 

this ideal when, farther on in this same work,' he writes 

what seems like contradictory words. He says: 

"We can still only explore nature by stamping it with 
our own footprints and raising clouds of dust,so that 
our present pictures of nature shew our human stamp over 
it all. In time we shall perhaps learn how to remove 
our own footprints tram the picture and shall then see 
that nature has a real existence, as much outside our
selves and independent of ourselves as the Sahara.•2 

b) The Apparent Contusion of the Old Philosophy 1ri th 
-

the New 

Other statements, however, make it abundantly plain 

that there is some contusion of thought upon the part of 

this gifted spokesman for science in his attempt to define 

the new attitude. It is not the purpose of this section 

to discuss here at length this seeming discrepancy, since 

there will be occasion to refer to it again in connection 

• • • • • • 
1. Jeans, The New Background of Science, P• 5 
2. Ibid., P• 67 



-56-

with the religious implications involved in the studies of 

the later chapters. Two of these utterances which seam 

to admit of a different interpretation tram the preoeding,-

especiall~ the tor.mer, are here quoted. In the first 

instance Jeans says: 
/ 

•science, mainly under the guidance of Poincare, 
Einstein and Heisenberg, came to recognise that its 
prima~, and possibl~ its only proper, objects ot stud~ 
were the sensations that the objects ot the ex~rnal 
universe produced in our minds; before we could stud~ 
objective nature! we must stud~ the relation between 
nature and ourse ves.•~ 

The most contusing, however, is the following in which he 

states: 

•Yet the essence ot the present situation in p~sics is 
not that something mental has came into the new picture 
ot nature, so much as that nothing non-mental has sur
vived trom the old picture. As we have watched the 
gradual metamorphosis ot the old picture into the new, 
we have not seen the addition ot mind to matter so much 
as the complete disappearance ot matter, at least ot 
the kind out ot which the older p~sics constructed its 
objective universe.•2 

That this affirmation comes close to answering to 

Whitehead's description ot the subjectivist position as 

emplo~ed treely to-day tor explanatory purposes, is 

apparent after we have seen it in the same frame. 

Whitehead says: 

•The subjectivist position has been popular among those 
who have been engaged in giving a philosophical in
terpretation to the recent theories ot relativit~ in 
physical science. The dependence of the world ot 

• • • • • • 
1. 1eans, The New Background of Science, P• 42 
2. Ibid., P• 282 
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sense on the individual percipient seams an easy mode 
of expressing the meanings involved.•l 

!he author, however, does not agree with this common view. 

Be says further: 

WI do not understand how a common world of thought can 
be established in the absense of a common world of · 
sense. l: will not argue this point in detail; but in 
the absense bf a transcendence of thought, or a tran
scendence of the world of sense, it is difficult to see 
how the subjectivist is to divest himself of his 
solitar1ness.•2 

It may be, then, that Jeans would escape the dilemma into 

which his statements appear to lead htm, by postulating 

behind them same such transcendence as that suggested in 

this quotation. Speaking for science, he is clearly and 

e.mpahtically committed to a position that is opposed to 

the old philosophy of the past. It cannot hastily be 

said, then, that he, having cast out at the front door 

the old speculations as woefully inadequate; wishes now to 

take them back again at the rear entrance.3 To think this 

without good evidence would be derogatory to Jeans as a 

thinker, and to the high esteem in which scientific 

thought, of which he is an able exponent, is held by many 

able minds. These statements, therefore, need to be 

studied separately and together, and to be kept continually 

• • • • • • 
1. Wbitehead, Science and the Modern World, P• 126 
2, Ibid., PP• 126-127 
3. Of. Inge, God and the Astronomers, P• 36, for a similar 

suggestion which was found after this had been written, 
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in mind as this investigation proceeds. They wi~ help 

to throw much light on many moot questions which follow. 

c) An Employment ot a New Technique 

The Victorian period in physics not only had a 

distinct philosophy of its own which underlay the em

pirical results, but it also had its peculiar technique. 

The efficient engineer was more in demand than any other 

worker in the field; in fact, he seemed to be the only one 

present. To-day science employs a different technique 

because of the change which has come in the new purpose 

of scientific endeavor. Now the mathematician is wanted 

to employ his symbols in constructing an orderly world. 

Eddington explains the reason for this shift in technique 

in language that leaves nothing further to be said. He 

writes as follows: 

•one of the greatest changes in physics between the 
nineteenth century and the present day has been the 
change in our ideal of scientific explanation. It 
was the boast of the Victorian physicist that he would 
not claim to understand a thing until he could make a 
model of it • •• Nowadays we do not encourage the 
engineer to build the world tor us out of his material, 
but we turn to the mathematician to build it out ot his 
material ••• We are dealing in physics with a sym
bolic world, and we can scarcely avoid employing the 
mathematician who is the professional wielder of 
symbols ••• •1 

J'eans confirms this explanation of the modern way in 

similar terms. He says: 

"And what we are finding, in a whole torrent ot sur-

• • • • • • 
1. Bijdington, The Nature of the Physical World, P• 209 
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prising new knowledge, is that the way which explains 
them more clearly, more fully and more naturally than 
any other is the mathematical way, the explanation in 
terms of mathematical concepts. It is true in a 
sense someWhat different from that.intended ty Galileo, 
that 'Hatur!'s great book is written in mathematical 
language • ' • .. 

Wbat one needs to handle well in order to be an intelligent 

physicist of the present, is the tools of the mind more 

than the tools of the hand. 

3. The New Objective 

a) Its Importance 

A significant change in the attitude of modern 

physics is the new interest which is manifested in a re

examination of the fUndamental purpose of the science and 

of the nature of its basic concepts. The science itself 

has begun to assess its limitations and to set forth a 

new objective in its work that promises to bring about a 

decided change in approach to its enormous problems. 

Bridgman has made this clear in the following extract: 

•one of the most noteworthy movements in recent physics 
is a change of attitude toward what may be called the 
interpretative aspect ot physics. It is being in
creasingly recognized,~ both in the writings and the 
conversation of physicists, that the world of experi• 
ment is not understandable without some examination of 
the purpose of physics~ and of the nature of its 
fUndamental concepts.•~ 

It is well to keep this fact in mind when making an 

appraisal of the new findings. 

• • • • • • 
1. Jeans, The MYsterious Universe, P• 151 
2. Bridgman, The Logic of Modern Physics, p. vii 
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b) Its Chief Concern 

(l) Not Ultimate Reality 

There was a tendency in science in the past to be 

occupied in experimentation with a desire to know the 

ultimate constitution of things. Recent physics, how

ever, at least in its assertions of its purpose, has 

become more humble. It has begun to recognize the definite 

boundaries of its peculiar province. Says Jeans on this 

subject: •And indeed many specifically maintain that the 

phenomena and their laws constitute the whole province of 

science--science, in brief, is concerned with what happens, 

not with what is."l These words prove that the present 

research in this region, when it is strictly scientific, 

is directing the energies to a study of phenomena and not 

to what lies beyond them in the unknown spheret In other 

words, its purpose is to remain scientific and not to 

turn philosophic. 

(2) Not Ultimate Cause 

Not only is the new age of physics not concerned 

• • • • • • 
1. Jeans The New Background of Science, P• 5'1 
2. Planoft in his book, Where is Bcienee Goll:ns?, does not 

accept this aim of science-so completely even in theory 
as do Jeans and Eddington. Referring to the undeniable 
tact that the unknown in science ever recedes as science 
advanees, he says that we must not try to remove it by 
restricting the scope of seienee to a mere description 
of sensory experience. The other great scientists of 
to-day, including those dealt with specially in this 
thesis, have also pursued this aim, as will be seen 
later in the investigation, but they have not de-
clared their purpose so precisely. 



primarily with the essence of things, it also pays no 

regard, in its most exact experiments, to ultimate causes, 

Jeans reports tor science on this point as follows: 

•It is now a tull quarter or a century since physical 
science • • • lett ott trying to explain phenomena and 
resigned itself ~erely 1o describing them in the 
simplest way possible.• 

Even more definite are the words of Millikan who says: 

•science has little to say about ultimate causes. Its 
concern is-the observation of phenomena, and the fitting 
of them together into as comprehensive a theory, or 
theories, as it can find, primarily tor the sake of 
predicting new facts, to be in their turn subjected to 
the test ot new experiments.•2 

In commenting on these pronouncements ot science, only one 

word need be said. Science, when it is true to itself, 

is more concerned with description then it is with ex

. planation. 

(3) To Present a Picture ot the Behavior of 

Phenomena 

The objective of the new physics, therefore, is to 

picture accurately what it sees when observing phenomena. 

Deferring to the well-known simile ot Plato, leans says: 

•At present the only task immediately before science is to 

study these shadows, to classify them and explain them in 

the simplest possible way.•3 From the viewpoint ot 

mathematics which he, like th• ether savants of to-day, 

• • • • • • 
1. 1eans, The Universe Around Us, P• 325 
2. Millikan, Evolution in Science and Religion, P• 53 
3. Jeans, The MYsterious Universe, P• 151 
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rinds most adapted to describing the picture, :reans makes 

these remarks about the purpose and result of the pre

Tailing phyaics: 

•In brief, a mathematical ro~ula can never tell us 
wbat a thing is, but only how it behaves; it can only 
specifY an object through its properties. And these 
are unlikely to coincide !a~ with the properties or 
any single macroscopic object of our everyday ~ife.•l 

!hese quotations do not leave one in doubt as to what 

science has in mind when it issues its reports about its 

latest findings. Its objective is definite and the 

~esults are consistently couched in mathematical symbols 

that puzzle and perplex the uninitiated. 

( 4) The PrevaUing Temper 

Such changes as those referred to in the new ,.approach 

to nature and its problems, have necessarily produced 
.. 
•stounding results not only in new knowledge but also in 

the way in which the scientist now looks out upon the world 

and his tasks which are definitely related to the secrets 

still locked up within the world. What one writer has 

said with regard to recent astronomy and its ettect upon 

man's mind might well be applied to modern physics with 

slight alterations in wording to suit the case, and with 

due consideration for its rhetorical for.m. 

statement seems appropriate when he says: 

His hyperbolic 

"'1'1thin the last few years itL has made astounding dis
coveries and expanded the universe into spaces, magni-

• • • • • • 
1. :reans, The MYsterious Universe, P• 177 



tudes and speeds beyond any rorme~ dreams. Once the 
astronomers saw things which :frightened us: now they 
see things which trighten them. '!'hey turn from their 
telescopes and spedroscopes with blanched faces to 
tell us ot what they have witnessed.ul 

In a somewhat more restrained way Whitehead has torecetully 

expressed this same idea: 

•The note ot_ the present epoch is that so many com
plexities have developed regarding material, space, 
time, and energy, that the s~ple security ot the old 
o~thodox assumptions has vanished ••• The new situ
ation in the thought ot to-day arises tro.m the tact that 
scientific theory is outrunning common sense • • • The 
eighteenth century opened with the quiet confidence 
that at last nonsense bad been got rid of. To-day we 
are at the opposite pole of thought. Beaven knows 
what seeming nonsense may not to-mprrow be demonstrated 
truth.•2 . 

In other words, the prevailing temper created by this 

tresh approach in science and its consequent results is 

such that the scientist is prepared to expect almost any

thing and yet is teartul as to what those discoveries may 

He is sometimes slow to believe the eyes which 

invmtion bas given him lest he be called upon to face 

things too wonderful for him to explain in any satisfying 

way by his own methods and terms. 3 

E. Fundamental Achievements of the New Age 

1. The Discovery of New Physical Laws Necessitating a 

• • • •• • • 
1. Snowden, Old Faith and New Knowledge, PP• 223-224 
2. Whitehead, Science and the Modern World P• 161 ; 
5. c:r., for e:.x:am.ple, Russell, The Scientitlc Outlook, PPf; 

88-94, in which he makes e desperate attempt to reject 
on scientific grounds what so many scientists no~irmly 
believe is established tact with regard to the 
phenomena of quanta. 



Beinterpretation ot the Old 

a) The Discoveries Necessitating Readjustments 

In the center of the stupendous progress which the 

new era in physics has made can be found the discovery ot 

some r evol.utionar;y laws and the complete revamping of 

others. Not e~en are the principles with which science 

works immune from this change. Referring to the complete 

readjustment which the discoveries of the past thirt;y years 

have necessitated, Millikan gives the fol.lowing summary: 

•To appreciate how stupendous a change these discoveries 
have al.ready wrought in human thoughti it is onlY' 
necessary to reflect that of the s1x oasic prinolples 
which at the end of the aineteenth century acted as the 
police officers to keep the physical world running in 
orderly fashion namelY: 

1. The principle of the conservation of the chemical 
elements, 

2. The principle of the conservation of mass, 
3. The principle of the conservation of energy, 
4. The principle of the oonserva tion of momentum, · 
5. The principle underlying Maxwel.l's eJ.ectrodynamics, 
6. The principl.e of entrophy or the.second law of 

thermodynami os, 
there is not one the universal validity of which has not 
been questioned recently b;y competent physicists, while 
most of them haie been definitely proved to be subject 
to exceptions.• 

The chief cause of the disturbance which has upset 

belief in the universal validity of some of these principles 

has been the discovery of two new phenomena Of nature which 

have been compelling sweeping alterations in our former 

theories to aocomodate them to existing facts. 

reports these discoveries in these words: 

• • • • • • 

Jeans 

1. Mill.ikan, Science and the New Oivilization, PP• ll5-ll6 



"A century which has run less than a third of its 
course has already witnessed two great upheavals in 
physical science. These are associated with the 
words Relativity and.Quanta, and have forced the 
physicist ot to-day to view nature against a backsround 
of ideas which is very different tram that ot his 
nineteenth-century predecessor.•l 

In enumerating same ot the changes which have been ettected 

as a result or-their introduction into physics he says 

that they have, "in effect, amounted to the dismissal ot 

three concepts trom the scheme of science--absolute space, 

absolute time and the luminiferous ether.•2 

b) The Resultant Contusion 

What contusion has resulted in many cases because or 

this necessary change is evident to any oaretul reader or 

science. Take, for example, the sphere of atomic 

structure, Here the old classical laws have broken down 

most emphatically and the scientist is forced to accept the 

new ideas of relativity and quanta. The result has been 

contusion worse confounded by an illogical adherence to 

both sets of laws, Says D~pier, quoting Sir William 

B"gg at :f'irst: 

ewe use the classical theories on Mondays, Wednesdays 
and Fridays, and the quantum theory on Tuesdays, Thursdays 
and Saturdays. For the time, at all events, consistency 
has gone by the board, and we take either set of ideas 
to get results, according to the subject in hand, 
This discrepancy probably always appears to same ex-
tent when a great intellectual revolution is being 
made, as tor exampl~ when the ideas of Aristotle and 

• • • • • • 
1. Jeans, The New Background ot Science, P• l 
2. Ibid., P• 171 



Galileo strove for the mastery, but the present in
stance seems to illustrate the tendency in an extreme 
ror.m. It may possibly even allow us to hold a third 
set of ideas on Sundays, tor which Bragg omitted to 
provide a theory,•l 

An aeroplane survey of present-day science justifies, 

it would seem, the following picture of the realities in 

the case; 
-The progress of science has now reached a turning 
point. The stable foundations of physics have broken 
up • • • The old foundations of scientific thought are 
becomi~J.g unintelligible. Time, space, matter, material, 
ether, electricity, mechanism, organism, configuration, 
structure, pattern, function, all require reinterpre
tation. What is the sense ot talking about a mechani
cal explanation when you do not know what you mean by 
meohanics?•2 

Old laws are in the melting pot, Same have been recast 

and others will undoubtedly need to be, The period of 

readjustment may just be in its infancy, At any rate, 

there ts sure to be a greater change in views as the new 

achievements develop. 

a, A Confirmation of the New Method 

Of all the results accruing from the strenuous 

efforts of the new physics to demonstrate the effective

changed methods, there is possibly none which 

can be more satisfying than the confirmation which the 

abundant results achieved in such a short time, lend to 

the efficiency of the process. That science is satis

fied with this new teaching and method when interpreted 

• • • • • • 
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in terms of its results, as compared with those of any 

equivalent period of the past, is evident from Jeans' 

remarks. Iie says: 
•our remote ancestors tried to interpret nature in 
te~s of anthropomorphic concepts of their own cre
ation and failed. The efforts of our nearer ancestors 
to interpret nature on engineering lines proved equally 
inadequate. Nature refused to accommodate herself to 
either of these man-made mo1Uds. On the other hand, 
our er.torts to interpret nature in terms of the con
cepts of pure mathematics have, so far, proved 
brilliantly successful. It would now seem to be be
yond dispute that in some way nature is more closely 
allied to the concepts of pure mathematics than to 
those of biology or of engineering, and even if the 
mathematical inte~retation is only a third man-made 
mould, it at least tits objective nature incomparably 
better than the two previously tried.•l 

There is reason to think tro.m this statement that the new 

way is here to stay until sanething better is found which 

will in turn produce proportionately greater results. It 

has been weighed in the balance and not found wanting in 

its power to assist man in his progress. 

3. A New Realization of the Basic Limitations of Science 

·a) Testimony of Jeans 

One who has made an excursion to the frontiers of 

modern physical science and has watched the developments 

whic:h are taking place there can well appreciate the 

feeling expressed in a choice passage of K1rk in which he 

says: 

•It there be a sensation akin to that of a devotee 
watching a priest perf~ing esoteric rites before the 

• • • • • • 
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shrine o~ an unknown god, it is the ~eeling one has 
when trying to understand the mysteries o~ modern 
physical science.•l 

But this is not true o~ the laymen only. Every honest 

scientist must have similar emotions, ~or his studies 

cont1nual1y bring him tace to ~ace with the unknown. It 

is in this region that the great scientists to-day are 

torced to admit the woe~l inadequacy ot their ability to 

penetrate tar into the dark with the aid o~ even the most 

delicate instruments or the ~inest minds. Nature appears 

to have laid a veil over hersel~ behind which man cannot 

look. Jeans comes back tram these frontiers with be-

wildering statements like these: 

-we can know nothing ot the external world tor certain. 
At best we can only deal in probabilities.•~ 

Man receives his knowledge o~ the external world 
chie~ly through his senses. The reports which come to 
him are always fragmentary. From these he must try to 
piece together a consistent picture of the whole. 
There are bound to be dark spots in the picture in the 
very nature of the case.3 

"To fpeak in ter.ms ot Plato's well-known stmile, we 
are still imprisoned in our cave, with our backs to the 
lig~t and can only watch the shadows on the wall.•4 

· en we try to discover the nature of the reality 
behind the shadows, we are confronted with the ~act that 
all discussion of the ultimate nature o~ things must 
:necessarily be barren unless we have some extraneous 

• • • • • • 
1. 11rk, Stars, Atoms, and God, P• viii 
8. Jeans, The New Background of Science, P• 57 
3. cr. Ibid., PP• a-9 This paragraph, with the exception 

ot the last sentence, is an abridgment ot Jeans' 
thought, as tar as possible, in his own terminology 
tor the purpose ot keeping it true to the author's 
spirit and meaning. 

4. Jeans, The Mysterious Universe, P• 151 
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standards against which to compare them. For this 
reason, to boi:row Locke's phrase, 'the real.essence ot 
substances' is forever unknowable. We can only 
progress by discussing the laws which govern the changes 
ot substances, and so produce the phenomena of the ex
ternal world. These we can compare with the abstract 
creations of our own minds.•l 

Speaking of the descriptive character ot science, he 

say-s further: -

~his does not imply- any- lowering of the standards or 
ideals of science; it implies merely a growing con
viction that the ultimate realities ot the universe are 
at present quite beyond the reach ot science, and may 
be--and probably are-forever beyond the comprehension 
ot the human mind. •2 

b) Testimony of Barnes 

Barnes in his recent series of Gifford Lectures would 

not claim too much tor science. He points out the 1nade-

quacy of science in always freeing us from possible errors 

ot perception. Geometry, which is much used in the new 

approach, he shows, proceeds on the basis of assumptions 

which are true only so tar as our observations are tree 
3 tram error. With regard to physics, which he concedes to 

be the most tully developed science ot the present, he says 

that it 

-.merely allows us to investigate certain measurable 
properties of things; but we must never forget, in 
contemplating the very- extensive conquests made by- this 
science, that there are possibly vast regions of the 
phenomenal world to which its methods, so tar as they 
have been developed, do not app1y.•4 

•••••• 
1. Zeans, The MYsterious Universe, P• 155 

cr. also Ibid., PP• 59,60,64,65 
2. Zeans, The Universe Around Us, P• 326 
3. Ct. Barnes, Scientific Theory and Religion, P• 10 
4. Ibid., P• ll 
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o) TesttmonT of Eadington 

Eddington likewise has no doubts about the limited 

possibilities of a purely physical approach to the 

problem of reality. He sees with clearness the closed 

circle within which the methods of present science have 

drawn the investigator. In speaking, therefore, of the 

avenues of approach to an understanding of nature, he says 

t~tt~ 

•supposed approach through the physical world leads 
only into the cycle or physics, where we run round and 
round like a kitten chasing its tail and never reach 
the world-stuff at a11.•1 

The frankness with which the impotency of science to tell 

man about the essence or things is acknowledgdin these 

words is amazing. There is no tendency here to exalt 

physical knowledge above its rightful place. 

d) Reported Testtmony of Einstein 

The greater the scientists the more this fundamental 

limitation of their craft seems to impress itself upon 

them. All whose names have been cited are in the tore-

front or the scientific world to-day. Einstein, however, 

is still to be heard from. His reported testimony appears 

in a bit of other confession by Jeans which is too good to 

omit. There are two in one in this quotation: 

~hotons, electrons and protons have became about as 
meaningless to the physicist as ~ z, A are to a child 
on its first day of learning algebra. The most we hope 

• • • • • • 
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tor at the mament is to discover ways ot manipulating 
~'Z., .! without knowing what they are, with the result 
tha~ the advance of knowledge is at present reduced to 
what Einstein has described as extracting one incompre
hensible from another incomprehensible.•~ 

Neither of these leaders of thought would raise our 

hopes too high in the science of the present. ~eir 
.. 

candid words appear to uphold even to-day the truthfulness 

ot a sagacious remark made years ago by one who said that 

-.science is the topography of ignoranoe.•2 At any rate, 

all indications a~e that physics bas come to a blank wall 

too stubborn as yet to yield any information about what is 

beyond to those who use only the sign language ot science. 

The inner structure of the world bas ottered thus tar a 

Promethean defiance to the greatest •guns• ot science with 

which man hopes to break the reticence ot matter and make 

it yield up its secret. Whether it will capitulate in 

time or not under the impact ot the new and more powerful 

attack developing in the present cannot be dogmatically 

asserted. All that one can say is.that there is no news 

trom the besiegers indicating that surrender is imminent.3 

• • • • • • 
1. Jeans, The New Background ot Science, P• 65 
2. HOlmes, Oliver Wandell, Medical Essays 
3. A recent experiment conducted tor the purpose ot 

*weighing• the neutron with precise accuracy bas 
partially revealed the instability of the deuton (the 
.nucleus ot the heavy hydrogen atom) and has given scien
tists the hope that the citadel ot the nucleus may not 
be so impregnable as bas been believed. It remains to 
be seen, however, how tar this hope will be realized by 
further experiment. Ct. New York Times, February 19, 
1934. Ct. also the footnotes af this subject in the 
next chapter. 



4. The Apparent Sense of HUmility in the Face of the New 

:Problems 

All these statements here given are very revealing in 
many ways. Besides acquainting one vividly at first hand 

with the much restricted province of physical science, they 

mirror the deep humility of the great minds in the presence 

of the present baffling problems of the world, which is 

in great contrast to the proud certainty of scientists in 

the period which is past. De Sitter, coming back from a 

survey of worlds unk:noWil, including the "island universes•, 

reflects the spirit of his kind in these words: 

"The great men of science, as well as the great artists, 
are filled with a spirit of reverence, with a conscious
ness of the presence of mystery and sublimity in the 
simplest and smallest as well as the greatest of things 
and phenomena, and with faith in the order and unity of 
all things.•~ 

Millikan, too, implies that scientists have accepted this 

humble status when he says: 

"the day has gone by when any physicist thinks that he 
understands the foundations of the physical universe as 
we thought we understood them in the nineteenth century. 
The • • • discoveries of our generation have taught us 
a wholesome lesson of humility, wonder, and joy in the 
face of an as yet incomprehensible physical universe.•2 

Jeans pins this badge upon all who are patiently 

working to decipher the s ecret code of nature when he 

likens them to a mere infant looking out upon the universe 

and trying to understand its incomprehensibility. Thus 

• • • • • • 
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2. Millikan, Evolution in Science and Religion, PP• 27-28 



he says with the perfect candor of a child: 

~ooner or later the pieces of the puzzle must begin to 
tit together, although it may reasonably be doubted 
whether the whole picture can ever be comprehensible 
to one small, and apparently quite insignificant, part 
of the picture. And ever the old question obtrudes 
itself as to whether the infant has any means of 
knowing that it is not dreaming all the time. The 
picture it ~ees may be merely a creation ot its own 
mind, in which nothing really exists except itself; 
the universe which we study with such care may be a 1 dream, and we brain-cells in the mind of the dreamer." 

This is only a different way of recognizing what the 

historian of science has found in his contact with this 

vastly expanding realm of knowledge. His statement shows 

the ever-growing magnitude of the task awaiting him who 

would see each part in relation to the whole, for, as he 

says: 

•There seems no limit to research, for, as has been 
well and truly said, the more the sphere of knowledge 
grows, the larger becomes the surface of contact with 
the unknown,•2 

Indeed, science itself has said the same thing in almost 

identical words. Planck gives his imprimatur to this 

general description of the humble task of science when he 

says: 

•The aim of science is something more. It is an in
cessant struggle towards a goal which can. never be : .. ·· 
reached. Because the goal is or its very nattPe"unat
tainable. It is something that is essentially meta
physical and.as such is always again and again beyon~aoh 
achievement.•3 

• • • • • • 
l. Jeans, Eos, P• 88 
2. Dampier, A History of Science, P• 491 
3, Planck, Where is Science Going?, p. 82 



And so, man, at the close of his search, unless aided by 

those other God-given means at his disposal, is quite 

prone to say: 

"The great Design now glows afar; 
But yet its changing Scenes 

Reveal not what the Pieces are 
Nor what the Puzzle means. 

And Nature smiles--still unconfessed 
The secret thought she thinks-

Inscrutable she guara:s unguessed 
The Riddle of the Sphinx.•l 

F. Conclusion 

At this point the summary is brought to a close. 

Ma~ competent authorities have intentionally been made to 

present their own evidence, since it has not been the 

purpose of this survey to construct a case out of what it 

might be possible, bJ a process of legerdemain or even 

unintentional misrepresentation, to make these scholars 

say. The leaders in the field have been permitted to 

:make their own case w1 th their own words. At the expense 

sometimes of seeming repetitious, facts from different 

scientists of distinction have been marshalled for the 

double purpose of collecting from those who are said to 

know information usefUl for the painting of a picture in 

our minds of what present science is, and tor creating a 

background and an atmosphere tor the investigation which 

is to follow. In spite of the many shadows in the 

• • • • • • 
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scene, it is possible for one who has made this picture 

to say with Millikan: 

•I feel altogether confident that the historian of the 
tuture will estimate the past thirty years as the most 
extraordinary in the history of the world up to the 
present in the number and the tundamantal character of 
the discoveries in physics to which it has given birth, 
and in the changes brought about by these discoveries 
in man's conception as to the nature of the physical 
world in which he lives.•l 

And when one has done this, it is still more important 

that the impression left upon the mind be such as to enable 

one to feel the force of Dean Inge's words when he said: 

*A philosopher or theologian who wishes to write on 
cosmology--on the relation of God to the universe-
must in these days acquire some knowledge of modern 
astronomy and physics, two closely allied sciences in 
which new discoveries and new theories are being pub
lished almost every year. It is no longer possible 
to brush these researches aside as irrelevant to 
metaphysics or to theology."2 

If one is prepared to concur in this statement, he is 

ready to take up a sympathetic study of the new views and 

of the religious implications involved in them such as is 

here attempted. 

• • • • • • 
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Chapter III 

!BE SCIENTIFIC VIEW OF THE MICROSCOPIC ELEMENTS OF THE WORLD 

A. Introduction 

1. Bemarks on the Major Divisions of This Thesis 

It is appropriate at this point where the investi

gation actually begins to say something in explanation of 

the manner in which the material as a whole is to be 

treated. In a general way the findings have been 

marshalled under three headings. The first ot these 

aims to bind together those facts which relate most di-

reotly to a view of the material world. In the second 

41vision are included discoveries and their interpretation 

which influence the conception of man when an attempt is 

made to harmonize it with the new facts. The last 

section deals with the statements or the scientists which 

involve some idea of God. In presenting the results of 

this bit of research in this fashion there is no intention 

of creating the impression that this is the only way it 

could be done. Other arrangements might be even more 

effective, but this one bas appealed to the writer as 

best auited to his own purpose. Although the plan was 

arrived at independently, one might well recall tbat a 

similar one with slight changes was followed by Descartes 

in working out his philosophy and presenting it to the 

world.1 A charge ot plagiarism, then, cannot fai~ly be 

• • • • • • 
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sustained in the present instance, but, instead, an oppor

tunity is here afforded at the start to point out a more 

tundamental connection than that just mentioned which ex

ists between same of the views held by Eadington and leans 

and those of Desca~tes. !he relationship has been indi• 

cated in same detail in a very able, recent book dealing 

with this phase of the subject and need not be discussed 

here at length.1 Attention is called to the fact simply 

because of the light it may cast upon what follows in this 

work. 

2. !he Purpose of This Chapter 

The present chapter, in dealing with the view of the 

world outlined by modern science, does not discuss the 

problems relevant to a comprehensive survey of the cosmos. 

It would undoubtedly have been following the method of the 

new approach to all these questions to have taken that 

course, tor the new impulse to more intense investigation 

in the field ot physics was clearly created by the ne

cessities faced in a more thorough study of the heavens 

that was made possible by the new telescopes. But it has 

seemed more logical to begin nearer home and work out from 

there towards the circumference of the universe. This 

oourse of procedure has the advantage of trying first to 

enlist interest in the study ot things more familiar to 

• • • • • • 
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man before seeking to acquaint him with things foreign to 

his experience. It seems hardly necessary to say that 

some matters discussed in this chapter will, of course, 

appear again in later chapters in different connections. 

If, as Professor Hasbrook bas said, •things hook and eye 

together•,l then it is impossible to keep the different 

approaches to the subject from crossing and recrossing one 

another at various points. There has been an earnest 

attempt, however, to avpid needless duplication while 

seeking at the same time to throw all possible light upon 

the subject and to see it from every angle. 

B. The Problem of :Matter and lUnd 

1. The Conception of :Matter 

a) The Nineteenth-Century View 

(1) & General Statement 

Before the new century began science held an entirely 

different conception of matter from that of the present. 

&s a part of an histpric movement it has been referred to 

as atomic materialism,! but more often it has been spoken 

ot as just materialism. At any rate, it is true, as 

Bertrand Russell has pointed out, that •in old days, what-
~ 

ever philosophers might say, physics proceeded techBically 

• • • • • • 
1. ~oted trom "SSme lU.emental Slogans of the 1 541' 

Kethod•i published for private circulation by The 
Biblica Seminary in New York 

2. Cf. McDougall, Modern Materialism and b.ergent Evolution, 
PP• T and 2 



on the assumption that matter consisted of hard little 

lumps • .l lt was believed then that this position, which 

was generally accepted by most people, was impregnable. 

!here was no widespread thought in the minds of scientists 

that this basic truth would ever be challenged. 

(2) Its C~ief Points of Bmphasis 

This unshakable belief in materialism seemed to rest 

upon a number ot impressions which man received from his 

daily contact with matter. Some ot these have been re

corded by one who attempts to describe what man felt as 

he tor.merly looked out upon the material world. 

concerning this world: 

He says 

8 There it seemed to stand, solid, indestructible, 
insensitive, forming a wall between us and the spiri• 
tual world, if such a thing as a spiritual world ex
isted. Indeed, the material world seemed so complete 
and self-sufficient that many were tempted to regard it 
as the only reality. It was simple, it was tangible, 
it was visible. Wb7, men asked, should we spend time 
and thought on an invisible, intangible, elusive world, 
when a simple and concrete one was at our disposal?•2 

!he descriptive adjectives in this quotation which are 

applied to matter make transparently clear what the 

strength of the appeal of materialism was, and where the 

emphasis in the doctrine was laid. ltirk has well sllJDD.8.-

rized this matter by crystallizing this emphasis into one 

word and then placing beside it another word ot equal 

• • • • • • 
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significance. His succinct statement of the truth is 

this: ~e foundation concepts that dominated that view 

were substantiality and constanoy.•l This penetrating 

observation goes to the heart of the matter and leaves 

nothing more to be said. Concrete materialit.y and uni-
-

tor.mity of action according to the causal law were re-

garded as the essence ot materialism. 

(3) Its Weaknesses 

(a) The Superficial Character of Its Bxpla-

nations 

However great may have been the strength of this 

conception in the past,--and the tact cannot be denied 

that it exercised a powertul influence during the last 

century and even well on into this one, there was inherent 

in it certain fatal weaknesses. One ot these was the 

superficial manner in which its underlying principle was 

applied to the explanation of all phenomena. No event 

happened, it was believed, tor which a mechanical expla

nation, based upon the idea of material substance and 

force, could not be found. In tact, this was held to be 

the only possible and rational explanation. Referring to 

the ambitious character of this conception, a recent 

authority has written as follows: 

•According to that scheme the physical world consists, 

• • • • • • 
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without remainder, of atoms, or minute particles of 
solid matter, in motion; all energy is the momentum of 
such atoms; and all happenings, all events, all 
processes, are their motions and accelerations; and all 
changes of motion are produced by, all influence, all 
causation consists in, the impact of one particle upon 
another.•l 

~he very presumption of this notion about the material and 
-

mechanical character of all things and events, to say 

nothing about the testimony of the human organism, is 

enough to condemn it in the past. To-day man knows too 

much about matter to take these old a.ssumptions too 

seriously. Be is now more wary about claiming to have 

reached the final explanation. 

(b) Its Failure to Consider Values Other Than 

Material 

In this old view of matter as material and sub

stantial, and as governed by a law s•itable for a machine, 

there was another weak spot greater than the first. The 

Achilles' heel of the whole scheme was its tailure to · 

recognize as real anything other than that which man could 

see or feel or measure. It was, in fact, not campre-

hensive enough in its viewpoint. Consequently, an in-

dictment was brought against it and sustained, times 

without number, to its own detriment and final undoing. 

The accusation ran as follows: 

WValue was not something which you could see or touch, 
and it did not work like a machine; it followed that 

• • • • • • 
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value together with the mind which apprehended it must 
be dismissed fran the catalogue of things that reallY 
and independently were; they were not real, objective 
tactors in the world, they were phenomenal aspects ot 
pieces ot matter.•l 

A continuance in this course, in flagrant violation ot the 

rights ot other values inherent in the world and in human 

lite, necessitated at last the pronouncement ot the death 

sentence upon its provincialism as well as upon its un

scientific character. 

(4) Summary 

Before leaving this view it is well to reiterate the 

reason tor its powerful sway over the minds or the past 

and the cause ot its present, rapidly waning influence in 

all tields ot thought, especially in the scientific realm. 

Ward summarizes the matter thus: 

"Extended, solid, indestructible atoms have always been 
the stronghold ot materialistic views ot the universe. 
But, unhappilY tor such views, the hard, extended atom 
was not equal to the demands which increasing knowledge 
laid upon it. 112 

The upshot ot this predicament has been the construction 

or an entirely new and rev•lutionar,y conception ot matter 

that will better explain man's growing knowledge ot his 

world. 

b) The Picture of Matter Presented by Beoent Physics 

(1) The New Properties ot Matter 

• • • • • • 
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(a) The Energy-Property 

Observed changes in the action of matter in the 

microscopic realm have led same scientists in recent years 

to hold the view that matter possesses the character of 

energy. Einstein, for instance, has maintained that 

energy can be converted into matter and vice versa,l and 

just recently this theory has received what is believed to 

be startling scientific confirmation. Professor Ernest 

o. Lawrence of the University of California, at the 

meeting of the American Association tor the Advancement 

of Science, held in Chicago last year, reported his re

sults from -weighing• the neutron, which seem to lend 

further prestige to this view. The neutron, 2 regarded 

by some scientists as the ninety-third chemical element, 

and believed to consist of a proton and an electron, was 

found upon experiment to weigh less than the proton which 

is one of its ingredients. In other words, the whole 

• • • • • • 
l. Ct. Barnes, Scientific Theory and Beligion, P• 133 
2. A further description ot this recently discovered 

entity, beyond what is given in the text, is also 
interesting and instructive. It is thought to be 
one of the fundamental building.blocks of matter. 
Its constituent elements,--one electron and one 
proton, are the same as those ot the ordinary hydrogen 
atom, except that in the case of the neutron these 
elements are so closely packed together that the 
negative and positive charges, respectively, of the 
electron and the proton, are neutralized. The neutron, 
therefore, is believed to have no electrical charge at 
all. It is sometimes called the neuter particle of 
matter. Ct. New York Times! February 19, 1934. Ct. 
also the issue of December 3 , 1932. 
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was discovered to be lighter than one or its parts, to 

say nothing about both. The only explanation which was 

round to satisfy this strange phenomeDNawas to the effect 

that, when the proton and the electron are held together 

in the neutron, some or the :ma.ss or the proton is turned 

into en~rgy, which change results in a reduction of the 

total weight or the proton below that or its constituents.1 

Further investigation may contir.m this view more stron~ 

or may prove it to be talse,2 but the tact nevertheless 

remains that present-day science appears to lean heavily 

towards a view or close rapport between these two entities. 

So close, in tact, seems to be their association in thought 

that Barnes, while always recognizing the tact tbat matter 

may have other properties and characteristics which energy 

does not possess, and vice versa, has made the suggestion 

that matter may simply be congealed energy. Be has even 

gone further, and estimated that in the congealing process 

matter may by some creative action become possessed or 

qualities not eXistent in the energy rrom which it was 

• • • • • • 
1. Ct. New York Times, June 24, 1933, Report by William 

T. Lawrence. 
2. A very recent experiment by Professor Lawrence, in 

collaboration with his colleagues at the University or 
C&liro~ia, bas evidently not changed this fundamental 
discovery. But the neutron has been round to be 
slightly lighter than it was previously thought to be. 
The present estimations place this weight at 1,646 
billion-billion-billionths or a gram, whiohris 10 billion
billion-billionths or a gram less than was previously 
calculated. cr. New York Times, February 19, 1934 



derived.1 These statements, along with others that 

might easily be given, prove that the mystery or the great 

atrinity between the two phenomena has not yet been satis

factorily solved by scientists. 

(b) The Electrical Property 

At other times matter has taken on the character of 

electricity and has been regarded solely as a p~oduot ot 

these electrical units which enter first into the consti-

tution of the atom. It is not necessary to dwell at 

length upon this point; leans' statement of the new con

ception is sufficient tor a working acquaintance with its 

essential features when he says: 

-Thanks mainly to the researches of Rutherford, it has 
now been established that every atom is built up en
tirely ot negatively charged electrons, and of posi
tively charged particles called 'protons'; matter 
proves to be nothing but a collection ot~particles 
charged with electricity.•2 

(c) The Property of Radiation 

The theory ot the annihilation of matter, invoked by 

some to explain cosmic radiation, 3 has aided greatly the 

development of another view which regards it as composed 

ot radiations. The slowly dying sun is said to be losing 

weight at the rate ot 4 million tons a second, or about 

250 million tons a minute, through its radiation in the 

• • • •• • • 
l. Ct. Barnes, Scientific Theory and Religion, P• 153 
2. leans, The Mysterious Universe, p. 62 
3. Ct. Jeans, Eos, PP• 45-46 

Ct. Jeans, The Universe Around Us, P• 185 
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form ot light amheat.1 Scientific calculations have 

shown that a ten-thousandth of an ounce of sunlight falls 

every minute on every square mile of earth directly under 

the sun's rays.2 The loss of weight, therefore, at the 

sun's end in order to turnish radiation at the other, and 

the ability of science to calculate the weight of that 

radiation which reaches here, along with other significant 

tacts concerning the stars, have led men like Jeans to 

hold the ideas ot matter and radiation in juxtaposition to 

one another. In tact, the latter appears to take kindly 

to the suggestion ot Mosbarrata and others to the effect 

that the only difference between matter and radiation is 

that matter is a congealed tor.m ot the latter which 

travels at a subnormal rate of speed. 3 

(d) The Wave-Property 

All or the preceding discussion about the properties 

ot matter has bordered upon the wave-theory of matter. 

This new conception bas resulted trom an ettort to trace 

the actual behavior or the electron or the proton and bas 

now found embodiment in that branch ot mathematical 

physics, known as Wfave~echanios•, which has been de

veloped by de Broglie and Schredinger and others.4 In 

• • • • • • 
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speaking or the success ot this new theory in explaining 

the complex structure or the atom, Xeans says: 

•the wave picture begins to appear as the true picture 
or reality, and the particle picture merely as a 
clumsy approximation to the truth, an: approximation 
obtained by trying to force into a framework ot space 
and ttme a structure which does not admit ot repre
sentation in space and time.•l 

Similarly he writes: 

•Actually a system ot waves provides a picture which 
bas never yet tailed to predict the behaviour ot the 
electron, while the conception or an electron as a 

2 hard particle has tailed on innumerable occasions.• 

B.r contrasting this success or the new theory in the 

specific instances or small-scale phenomena with the 

tailure or the old particle-theory or matter, Jeans 

becomes even more emphatic and explicit in regard to its 

character when he declares: 

•so long as science deals only with large-scale phe
nomena, an adequate picture can generally be obtained 
by supposing both to be or the nature or particles. 
But when science comes to closer grips with nature, and 
passes to the study or small-scale phenomena, matter 
and radiation are round equally to resolve themselves 
into waves • • • 

In this way, we are beginning to suspect that we 
live in a universe or waves, and nothing but waves.•3 

(e) Summary 

Summaries are useful tor binding together the loose 

ends or one's thought. So much has been said and implied 

in this discussion about the new theories or matter that 

• • • • • • 
1. Jeans, !!he Hew Baokground ot s.cience P• 252 
a. leans, !he .,sterious Universe, P• 51 
3. Ibid., PP• 52-53 
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at first it leaves the mind stupefied and bewildered. 

There is need, therefore, to put all before the mind again 

in compact for.m before leaving the subject. It is almost 

natural in the face of such a task to call upon the 

writings of Jeans which seem to abound in fitting quo

tations of this character on all these difficult matters. 

Again the author rewards the seeker with these words: 

•To sum up ••• •, he says, "the tendency of modern 
physics is to resolve the whole material universe into 
waves, and nothing but waves. These waves are of two 
kinds: bottled-up waves, which we call matter, and 
unbottled waves, which we call radiation or light. 
The process of annihilation of matter is merely that of 
unbottling imprisoned wave-energy and setting it free 
to travel through space. These concepts reduce the 
whole universe to a world of radiation, potential or 
existent, and it no longer seems surprlsing that the 
fundamental particles of which matter is built should 
exhibit many of the properties of waves.•l 

(2) Eevised Definitions of Matter 

(a) The Difficulty of Definition in the Face 

of These New Facts 

The scientist is not so ready to-day to define matter 

as he was a generation or more ago. Increasing knowledge 

of his subject has added much embarrassment to any such 

bold attempt and has made the scientist less willing to 

commit himself. Be has been greatly humbled by what he 

has seen in nature in recent years with the aid o:f' mechani

cal eyes. There is much which has come to light that 

appears to defy definition. It will not be compressed with• 

• • • • • • 
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in the limits of human thought or language. So Millikan 

admits at the very threshold of such an attempt when he 

says that 

•in view of the growth of twentieth century physics and 
the changes in our conception of matter that it has 
brought, it is today quite as difficult to find a satis
factory definition of 'matter' as of 'spirit•.•l 

And when his thoughts range through the maze of problems 

which have recently been uncovered, he practically despairs 

of such an effort with this as his reason: 

-ror matter is no longer a mere game of marbles played 
by blind men. An atom is now an amazingly complicated 
oreanism, possessing many interrelated parts and ex
hi~lting many functions and properties--energy proper
ties, radiating properties, wave properties, and other 
properties quite as mysterious as any that used to 
masquerade under the name ot 'mind', so that the 
phrases, 'all is matter' and 'all is mind' have now be
come merely shibboleths.completely devoid of meaning.•2 

\ Such a voice might be changed into a chorus if one had need 

to produce more evidence. But to tell what :matter is, is 

ostensibly no easy thing; this tact needs no further proof. 

(b) Millikan's Conception of Matter 
-

However, man will never cease trying to detine con-

crete reality, no matter how difficult the task may be. 

Since he is a thinking and reasoning animal, he will not 

quit philosophizing, though it be unscientific to do so. 

And it is interesting to note that not even does Millikan 

retrain from the attempt to solve the jig-saw puzzle. Be 

• • • • • • 
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oomes to a definition of matter by a process of indirection. 

By trying to reconcile apparent contradictions he arrives 

at a personal view of matter which is hidden away among 

other things. 

quoted: 

The passage in which it is found is here 

•some external physical things are happening and we 
cannot rest indefinitely content with two types of 
physical interpretation of the same phenomena that 
seem to be mutually exclusive. The ultimate 
elementarr processes which constitute lite cannot be 
both waves and corpuscles • • • The only way I can see 
out of the contradiction is to assume that all micro
scopic or elementary processes, whether they are 
processes of matter physics or of ether physics are 
at bottom discrete-particle-processes • • • Only when 
large numbers ot these units are involved do we get 
over into the field of continuous processes ot which 
waves constitute one ot the best ot examples. In other 
words, all apparently continuous phenomena represent 
statistical or mean behaviours of elementary particles 
••• •1 

It the protective covering, interesting in itself, is 

stripped from the definition ot matter to be found here, 

it is evident that Millikan still regards ·matter in its 

elemental points as distinct particles. There is some-

thing of the old idea of matter lett over in this view, no 

matter how much it has changed. Matter with him appears 

to be something not exactly solid, but yet tending towards 

the concrete. It at least has not become entirely 

nebulous after its metamorphosis. 

(c) The New Definition ot Eddington and Jeans 

Not only has the definition of matter next to be 

••••••• 
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given donned new garments, but the thing which is newly 

clothed is itself an entirely new appearance in physical 

science, though at the same time it is not a stranger to 

philosophy. At one place Eddington appears to be just at 

the point of jettisoning every corpuscular theory of 

matter. He says: 

•there does seem to be serious evidence that in the 
scattering of electrons by atoms phenomena occur which 
would not be produced according to the usual theory 
that electrons are purely corpuscular. These efteots 
ana.lagous to the dittra.ction and interference of light 
carry us into the stronghold ot the wave-theory. Long 
aso such phenomena ruled out all purely corpuscular 
theories ot light; perhaps to-day we are finding similar 
phenomena which will

1
rule out all purely corpuscular 

theories ot matter.• 

In a footnote to these remarks he declares that at the 

time or writing the evidence was much stronger than when 

they were first made. It is not unexpected, then, to 

find this same writer giving expression later on to his 

inmost feelings on the question ot the essential character 

ot matter in these words: 

-To put the conclusion crudely--the stutt ot the world 
is mind-sturt • • • The mind-stuft ot the world is, of 
course, something more general than our individual 
conscious minds• but we may think ot its nature as not 
altogether toreign to the feelings in our consciousness. 
The realistic matter and fields of force of former 
physical theory are altogether irrelevant--except in so 2 tar as the mind-stutt has itself spun these imaginings.• 

leans approaches his definition primarily from the 

• • • • • • 
1. ~dington, The Nature of the Physical W~rld, P• 203 
2. Ibid., P• 2'16 
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standpoint ot mathematics rather than of physics, but he 

arrives at practically the same place. Indeed it is 

interesting to note how nearly these two great scientists, 

with slightly ditterent background, coincide in their 

thinking on this subject. Jeans puts the result of his 

reflection thus: 

•It we could translate our knowledge from the language 
ot phenomena into the language of reality, the word 
'mathematical' would, I think; have some sort of trans• 
lation in the,latter language; it would not drop away 
as having represented a mere for.m ot apprehending 
phenomena. And it this is so, it would seem to 
suggest that reality must have something ot a mental 
nature about it.• 

It can be seen trom these expressions of leading scien

tific thought in the present that there is a prevailing 

tendency to reverse our tormer attitude ot approach to 

the physical world. Such conclusions as were unheard of 

in the Victorian age ot physics have now become acceptable 

in many scientific quarters. It is not the material 

aspect of matter but the mental which, according to re

cent investigation and thinking, seems most capable of 

explaining its ultimate nature. 

(d) The Position ot Barnes 

Yet it is not to be hastily concluded from these 

speculations that the question of the nature of matter is 

indubitably settled in the minds of most scientists 

themselves. There still remains with many patient 

• • • • • • 
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scholars a baffled attitude in the face ot this great 

mystery and a lurking suspicion that the whole truth re-

garding matter may not yet be uncovered. This is 

noticeable in the guarded statement of Barnes on this 

point in which he says: Wibat matter is 'in itself' is 

a puzzle: it may be psychical or merely a manifestation 

of psychical activity.•l 

(3) The General Philosophical Significance of the 

Hew View ot Matter 

(a) Its Idealistic Character 

It is evident, nevertheless, trom a careful scrutiny 

of the advanced positions of men like Eddington and Jeans, 

whose interpretations of the world have gained wide 

cqrrency, that modern physics has taken on a distinctively 

new philosophical flavor. In spite of a past theoretical 

belief in the rigid restriction of science to exact de

scription and expertmentation, there has developed recentlY 

a determined effort to set the new discoveries of physics 

and astronomy in an appropriate framework of unifying 

tbought. B,y contrasting this effort with that of the 

past in science, and by giving the reason for the change, 

leans attaches to this new attempt its proper label when 

he says: 

•Broadly speaking, the two new conjectures are those ot 
the idealist and realist--or, it we prefer, the 

• • • • • • 
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mentalist and materialist--views of nature. So far 
the pendulum shews no signs of swinging back, and the 
law and order which we find in the universe are most 
easily described--and also, I think most easily 
explained--in the language of idealism. Thus • • • we 
may say that present-day science is favourable to 
idealism. In brief, idealism has always maintained 
that, as the beginning of the road by which we explore 
nature is mental! the chances are that the end also 
will be mental~· 

But while the label is a new one for science, it is 

not a stranger to philosopby. Much of what appears 

entirely new from the angle of modern physics, is at least 

as old as Kant and Berkeley in modern philosophy, and 

could well be traced in some respects as tar baok as Plato.2 

1oad has drawn attention to this fact in his recent 

reflections on modern scientific thought. 

are as follows: 

His remarks 

•In particular the physicists have been making a be
lated discovery of the uses of Idealism ••• Thus~ 
there is an inoreasi•g tendency to emphasize the role 
played by mind in determining the characteristics of 
the scientific world, and philosophically minded scien
tists, discovering for themselves the c~onplaces ot 
idealist philosophy, accord a somewhat naive recog
nition to what the philosophers could always have told 
theml and would have told them with some unanimity until 
the ast few years.•3 

(b) Its Relation to Realism 

Not all of the modern scientists, however, who ~ould 

be classed in a general way as idealists in their philoso

phical explanation of the new facts, can wear the new label 

•••••• 
1. 1eans, The New Background of Science, P• 296 
2. Cf. 1oad, Philosophical Aspects of Modern Science, PP• 
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in exactly the same form. It seems quite evident that 

the leaders in the new movement in science can be resarded 

as idealists, with something of a subjective tinge to 

their philosopby.l By common consent Eadinston aaa 
1eans head this sroup, but even their views are not 

identical at all points, 3 as turther discussion in later 

chapters of this thesis will reveal. While there is 

always to be found a general agreement among these 

eminent authorities, even greater divergence of view 

will appear as one goes down the list of those whose 

names stand high on the scientific roster. The new data 

are quite uniformly acknowledged, but the method of their 

interpretation differs so widely that the comprehensive 

schemes which are advanced to explain them range all the 

way tram the idealism or Jeans and Eddington through the 

modified realism or lhitebead3 or of Bertrand Busse11, 4 to 

the uncompromising realism of one like 1oad.5 These 

latter views have undoubtedly arisen as a protest against 

the sttbjective character of the 4ominant idealism of 

• • • • • • 
l. Ct. Whitehead, Science and the MOdern World, P• 126 
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science, just as modern realism in the history ot philoso

phy arose as a polemic against subjective idealism.l So 

recent is this new phase of the struggle that it is diffi

cult to see what course it is likely to take in the 

tuture. Suttioe it to say now that idealisa unquestion-

ablJ holds the field. 

(c) Its Triumph tver Materialie 

There is also to be said in its behalf philosophically 

that this new view or science has won a seemingly great 

victory over the materialistic philosophy of the past and 

has done it in a comparatively short time. Even those 

who hold as yet to some features of the old system, have 

had to modity their conceptions so completely to fit the 

new discoveries that they are now scarcely recognized as 

related to the tor.mer theories.2 Most of these changes 

amount to a virtual abandonment of the materialistic 

principle which justifies one in saying that the view of 

hard materialism has received a crushing blow through the 

. recent investigations of the physical scientist. It used 

to be be~ieved that matter was indestructible, but the new 

Viewpoint 'has entirely changed. 3 

c) Summary 

Much of what ha.s been said thus far about the new 

• • • • • • 
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physical theories of matter tram every angle is so sur

prising and yet so essential to a fundamental grasp or the 

more tully articulated system of thought which underlies 

the :facts that it may be well in preparation for further 

research in this field to quote a summary of this subject. 

llrk bas turnished us with a splendid compendium o:f' the 

:facts in the situation as they are known up to the present. 

He says: 

~erhaps the most impressive position o:f' the new physics 
is the proof' that protons and electrons are not things 
at all but simply convenient names to• describing 
radiations in certain localities. In their ultimate 
nature they turn out to be waves, and the category of 
substance can no longer be applied to them. Thus 
matter assumes the ambiguous aspect of a ghost. Science 
has gone beyond the electron to something more mysterious 
still, and it is unlikely that the material world will 
ever regain the status ot substantiality.•! 

2. The Conception ot Mind 

a) The Materialistic EXplanation 

Enough bas already been said in discussing the con

ceptions ot matter, old and new, to acquaint one quite 

thoroughly with the temper of mind associated with the 

doctrine of stark materialism. When once that mental 

attitude is grasped, it is easy to anticipate with 

reasonable accuracy the result of its application to the 

solution ot any problem falling within its jurisdiction or 

out ot it. It is not surprising, then, to watch it 

usurp the right to interpret mind and to do it in strictly 

• • • • • • 
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orthodox fashion. The rapid spread of the philosophy 

which that attitude sponsored developed a spirit of 

arrogance that would not be excluded from any realm, not 

even that of mind. As Xirk says: 

•Physics, firmly fixed to its categories, admitted the 
presence of mind, but there were good reasons for 
supposing that it was a refinement of material substance. 
~he prevailing trends towards determinism increased the 
belief that we lived in a closed, law-bound universe; 
and if nature was controlled by a rigid law of causation, 
how could man be tree?•l 

Thus body and then mind came under the blighting influence 

of the dominating philosophy of the last century. In the 

case of the latter many curious explanations were given to 

explain its actions. The same writer just quoted also 

· says in this connection: 

~terialistio determinism passed from crude positions 
expressed in phrases such as, 'man is what he eats' and 
'the brain secretes thought as the liver secretes blle', 
to more refined speculations in the ~notional psy
chology of the period. Science neither supported nor 
advocated such interpretations, but the trends towards 
the close of the century seemed to justify them.•2 

The mechanistic idea, justifiable within definite limits, 

became extensively applied to workings or the mind and 

issued in a certain fatalism with regard to all thinking 

and conduct. It has its counterpart to-day in that 

waning system of psychology which is called behaviorism. 

It is needless to say that such a view of mind was 

• • • • • • 
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talse, and likewise the science invoked in support of it. 

A reduction to an absurdity of this whole scheme of 

psychology and its supposed scientific foundation has been 

made many times, but no one has done it more completely 

and in more telling fa.shion than Dr. Francis Patton, from 

whom it seems fitting to quote in seeking to bring this 

discussion to a close: 

-we need no argument to show that the science which 
teaches this is wrong. For it means that the entire 
scheme of interconnectedness which we call the world is 
nothing short of a mechanism; that Leonardo da Vinci's 
'Last Supper' is as mechanical as the cheapest chromo; 
that the fin eat symphony is as much the result of a 
mechanical arrangement of material atoms as the 'record' 
of a Victrola; that the writings of Plato and Aristotle 
are the outcome of centuries of pre-arranged material 
atoms; and that what we oall the knowledge of all this, 
is itself a certain state of material particles to which 
we give the name of 'thought'. .A theory which so 
obviously refutes itself and destroys the meaning of 
thought, inference, belief, proof, and knowledge, needs 
no other and can have no·better refutation than the 
statement of the case. .A mindless world can neither 
make arguments nor accept proofs.•~ 

. Such words when pondered should silence forever any effort 

to maintain or resuscitate a theory that is so obviously 

contradictory to itself, and should also make any turther 

defense against it unnecessary. But, as though such 

reasoning were not sufficient, modern science has helped 

to put an end to any such attempt by destroying its 

rendezvous which was known to be a gross materialistic 

view of the world. With that place now gone, it is, by 

• • • • • • 
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~he irony or tate, destined to be a tugitive and a 

wanderer upon the raoe ot the earth. Its grtm spectre, 

however, will appear again later on in these studies in 

connection wi~h the question of man's freedom which, be

cause it will be treated at some length in its proper 

p~ce, deserves no further mention in this chapter excep~ 

in ~he considera~ion given to ~he relation which exis~s 

between mind and matter. 

b) The New View ot Beoent Phy'sioal Though~ 

Having profited tram the mistakes and failures or the 

materialistic conoep~ion ot mind, and also tram the new 

discoveries and data at man's disposal, modern science has 

looked atresh a~ this old problem of mentality. firs~ ot 

all, it began to question whether any ~heory which regards 

the mind as merely an object ot nature could tell the 

whole truth abou~ it. Remembering tba~ eaoh man has an 

opporwni ty to study his own mind close at hand, it began 

to question the legitimacy of any solely mechanistic 

explanation.l Oontidenoe in the greater reality of things 

not seen as compared with those which do appear continued 

~o increase until Kdding~on, in comparing the cer~ainty 

ot things spiritual and things temporal, made ~he tam.ous 

statement tha~ "mind is the first and mos~ direc~ thing in 

our experience; all else is remo~e interence.•2 Mind, in 

• • • • • • 
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this view, bas again come into its own; it is not here sub

ordinated to a position where it becomes merely a manifes

tation ot matter or the result ot the arrangement ot 

particles. 

But the tendency to exalt mind bas gone even turther. 

Once the pendulum was treed tram the grip ot materialism, 

it was quite obviou trom past experience that it would 

awing in the opposite direction. Already it has gone 

very tar. leans shows this trend in quoting with seeming 

approval the following words ot Berkeley: 

•All the choir ot heaven and turniture ot earth, in a 
word all those bodies which compose the mighty frame ot 
the world, have not any substan~e withou' the mind •• • 
So long as they are not actuallY perceiYed by me, or 
do not exist in ~ mind, or that ot any other created 
spirit, they must either have no existence at all! or 
else subsist in the mind ot same Eternal Spirit.• 

!hat he accepts this as a tair expression ot modern 

scientific thought on the importance and place ot mind in 

·the world is evident tram what follows. There he pro-

oeeds to say that modern science seems to lead by a 

different road to a like conclusion.2 Although 

Eddington says that •It is difficult tor the matter-of-tact 

physicist to accept the view that the substratum ot every

thing is ot mental cbaracter•,3 the implication of his 

writings referred to seems to be that he, too, holds to 

• • • • • • 
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this belief in the primacy ot mind in all things. 

c) Summary 

A glance, then, at the present situation as to this 

problem leaves one outstanding impression,--namely, that 

a hard and fast material concept ot mind must quit the 

field because it is no longer tenable. It does not meet 

the demands ot new facts. Idealism, on the other hand, 

in varying degrees ot purity and intensity has taken its 

place as better fitted to coordinate the facts science 

now is facing. So tar it has met with great success 

and with but little opposition. Acoordins.to its 

standards mind is not a manifestation ot matter as was 

once believed by many, but conversely, matter has become 

a manifestation ot mind. ~o some this latter statement 

is true only in relation to an 1ntin1te Mind. To others 

it may be this and more. Some, it appears, are dritttns 

toward the position that even though the tor-mer tact is 

true, the world cannot actually exist unless we recreate 

it in our own minds. W.nd bas thus become supreme over 

matter which is dependent upon this creature activity 

tor its very existence. Such is the complete reversal ot 

Yiewpoint that has come about in the science ot the 

present. The reasoning which led to this conclusion and 

which has been already stven, is well summarized by 

Dampier who says: 
ftlhile we know nothing ot the intrinsic nature ot the 
reality (if any) for which our model of the physical 



-103-

world stands, we do know something about the intrinsic 
nature ot the mental world, and as tar as direct 
kD.-ledge goes, the mental world is the more real. 
Physics cannot show that the intrinsic nature ot the 
physical world differs trom that ot the mental world: 
mental end physical events mar well form one causal 
whole.•~ · 

3. The Relation or Matter and Mind 

a) .A Brief Historical Review of the Problem 

Much of the treatment ot this chapter up to this 

point has dealt with questions related to that ot the 

connection between matter and mind, and has, consequently, 

overlapped to same extent the present topic. !he sub

ject is so vital, however, to one's view ot lite that this 

whole field needs to be canvassed systematically by it-

self. It can best be introduced by setting it out 

briefly in its historical sweep. !!!his Dampier bas done 

in tew words. The story runs thus: 

"Till the seventeenth century it was universal]Jr 
assumed that man's soul was material, ot the same 
nature as a gas. But Descartes drew the distinction 
between mind and matter .which has lasted till our own 
day, and has assumed the tor.m ot psycho-physical 
parallelimn. To avoid Descartes' dualism, two ways 
seemed open. The materialists took matter as the sole 
reality, and held mind to be an illusion. The 
idealists or mentalists believed with Berkely that mind 
was real and matter an illusion. In the work of 
phenomenalists such as HUme and Mach, a new view 
appears--that the concepts ot mind and matter are 
different ways ot looking at our picture ot nature, or, 
as perhaps we may better say, different plane diagrams 
trom which science constructs a solid model or nature. 
These ideas have been developed into what is called 
'neutral monism• by many recent philosophers traa 

• • • • • • 
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William ~ames to Bertrand Russell. According to this 
theory, mind and matter are both composed of something 
more primitive, which is neither mental nor material.•l 

b) The Materialistic Answer 

(l) Its Explanation 

In a logical consideration of present views upon this 

subject, to which alone attention is here confined, the 

first one to be examined is the material view which pre

vailed when modern physical thought began to develop. It 

scarcely needs to be outlined asain since it has been so 

tully explained in other connections. Pure materialisn 

holds that mind is a form of matter, and is to be explained 

in terms of physical things, of which the body is composet.2 

Its chief psychological representative bas been and is 

metaphysical behaviorism. fhis philosophy asserts that 

all our conscious life, including our sensations, our 

thoughts and our feelings, is simply the result of physio

logical reactions of the bodily organism and of adjustment 

to environment.3 It proceeds upon the assumption that 

the mind is observable, and that since all one can observe 

is the physical conduct, the mind must be wholly 

interpreted by that.4 

(2) Its Refutation 

• • • • • • 
1. Dampier, A History of Science, P• 474 
2. Cf. Brightman, An Introduction to Philosophy, P• 201 
3. Ibid., P• 164 (Cf.) 
4. Cf. Rooking, The Self: Its Body and Freedom, P• 18 
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The view has many weaknesses and has been very ably 

re:ruted. HOcking appears to accept the assumptions which 

underly the theory, but not the conclusions drawn from 

them. For scientific purposes he holds that the princi-

ple, that the mind is what it does, is valid, but, as will 

be seen later, he would avoid the difficulties,. which a 

riSid behaviorism races in building its philosophy upon 

this toundation.l BOwever, it is not so much the purpose 

ot this brief survey to examine the foundation, which is 

less evident, as it is the intention to view the super

structure which has been built upon it and can be readily 

seen. 

!here are three strong objections to the whole 

system as it has been reared. Behaviorism, in the first 

place, denies or ignores the facts ot intre•pect1oa. It 

finds no room for the phenomena\ of consciousness, such as 

one's reeling about his behavior, awareness ot conscious 

life but not of behavior, consciousness ot the meaning ot 

words as distinct from their utterance. In the second 

place, behaviorism is wrong in making the behavior, which 

is a symbol or suggestion of meaning, the equivalent of 

the actual conscious experience ot meaning. Lastly, 

much may be in consciousness which is not in behavior at 

all. Much is seen and heard to which the individual does 

•••••• 
1. Ct .• Booking, The Belt: Its Body and Freedom, PP• 20-23 
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not react at all, and for which, therefore, there is no 

visible sign of any behavior. But this is nevertheless 

in consciousness and must be taken account of in seeking 

to understand it.1 Again, as in the case of materialism, 

it is its insularity which condemns it as a plausible 

working theory. It does not embrace all the facts in 

seeking to understand the mind. 

c) The View of Bertrand Russell 

(l) Introductory Remarks 

The remaining views, including the one now to be 

discussed, have all something in common. They recognize 

the need of seeking a unification of the activities ot 

both mind and body, 2 but they retrain trom trying to obtain 

that unity at the expense of entirely subordinating one 

member to the position of a mere appendage to the other. 

It is admitted that, as has been well expressed: euind and 

• • • • • • 
1. Of. Brightman, An Introduction to Philosophy, PP• 186-

188 
2. Modern science has helped to create this need and to 

facilitate the ertorts of philosophers and psycholo
gists to meet it. Such statements as the following 
by Millikan show why scholars have been spurred on 
recently to think this problem through to a conclusion, 
In answering the question as to the meaning of the 
particle and wave theories ot electrons and the cor
puscular theory ot light wayes, he replies by saying: 
"Simply that there !§. Y. interrelatedness, !. uni tz:, !. 
oneness abOQt the whole of_nature,t an! yet sti!i an 
amazing lUY'stecy:- Is ltat all llkel:r in the li"ght of 
that history that we can long maintain airtight com
partments separating ether (or matter, whichever you 
will) trom life and mind?tt -Millikan, Science and the 
Hew Civilization, P• 81 
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BodY, psychical and physical, psychosis and neurosis, the 

subjective and the objective life are incommensurable 

aspects of reality • .! ~he truth that something exists 

behind the manifestations cannot be denied or explained 

away. 

(I) Its Explanation 

But Russell's view takes an entirely different course 

from the others. He quotes with full approval on this 

subject the words ot Pavlov when he says: WWe are now 

coming to think ot the mind, the soul, and matter as all 

one, and with this view there will be no necessity tor a 

choice between them.•2 In his own explanation ot his 

views he is even more explicit. He writes as follows: 

•'!'he dualism of mind and matter is out-of-date: matter 
has become more like mind, and mind has become . more 
like matter, than seamed possible at an earlier stage 
ot science. One is led to suppose that what really 
exists is something intermediate between the billiard
balls ot old-fashioned materialism and the soul of 
old-fashioned psychology.•3 

Bussell has called this view which he advocates •neutral 

monism•.4 It breaks down an essential distinction be

tween mind and matter and postulates for all phenomena a 

common background that is ho.Bogeneous in character. 5 The 

• • • • • • 
1. Cotton, las Science Discovered God?, P• 177, ~otatton 

trom :r. Arthur Thomson 
2. Russell, ~e Scientific Outlook, P• 54 
3. Ibid., p •. l27 
4. Ct. Russell, PhilosopbT, PP• 209, 282 
5. Ct. :road, Philosophical Astects of Modern Scienoe,p. 83 
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observed differences between those entities are regarded 

as the differences in the forms of arrang~ent in this 

fUndamental stuff that lies behind the.m.1 !his neutral 

world-stuff, by virtue of its descriptive title and its 

very purpose in the scheme of unification, cannot be 

either material or mental. 

(3) Criticism of This View 

The position taken by Russell, tar from settling the 

question of the proper adjustment of mind and matter in 

their relation to one another, raises a number of ob

jections. Yirst of all, it identities the act of ex

periencing with that which is experienced, eliminating the 

former as a separate thing of which we have direct 

knowledge. This view leaves this difficulty unsolved• 

It contuses subject with object and obliterates their 

separation which is necessary to any understanding of 

conscious lite1 Again, this view destroys the meaning of 

any distinction between true and false, right aad wrong. 

A neutral event cannot be said to be true; it can only 

happen as the result ot some shifting in the particles ot 

the essential world-stutr. All things that happen, 

whether apparently contradictory or not, cannot be so 

regarded when viewed in the light of their cause. Such 

a view, if true, would make meaningless any etfort to 

• • • • • • 
l. ct. Joad, Philosophical Aspects pt Modern Science, P• 83 
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change what cannot be other than the background determines 

it to be.1 Lastly, it is impossible to see how a neutral 

stutt can produce entities that do not appear neutral,-

for instance, how what is apparently impersonal can 

change into that which is personal. This neutral 

material seems conveniently capable of magical qualities, 

of being able to pull rabbits out of a hat when needed. 

It acts too personal at times, in fact, to be wholly 

neutral. 

d) The Principle of Interactionism 

Another theory which has been proposed as a solution 

to the problem is called interactionism. This view rests 

upon the •belief that mind and body act on each other; that 

samettmes the iniative comes from one side, and sometimes 

trom the other.•2 There is no physiological connection, 

but there is a subtle interaction that exerts a mysterious 

influence on both entities. The case for interactionism 

rests upon its attempt to consider all the facts, including 

all aspects of experience as well. Opposition to it comes 

only from those theories which are Jimited in their appli• 

cation to the physical aspects of the world. Modern scien

tific thought' by reason of the new facts at its disposal, 

tends to nullity this opposition in order to make room for 

• • • • • • 
l._af. Joad, Philosophical Aspects of Modern Science, PP• 

108-110 
2. Brightman, An Introduction to Philosophy, P• 204 
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a broader experience that speaks very largely in favor of 
l 

this new theory. A turther explanation or defense of 

it, therefore, does not seem necessary in view of this 

tact. 

e) The Theory ot the Psychophysical Organism 

Somewhat more advanced ani recent than the previous 

theory is the view put forth by Hooking and backed also, 

it woul4 seem, by the scientific authority of Whitehead. 

This new conception recognizes the distinction between the 

physical and the psychical, but it seeks to unity their 

activity in a view of self that recognizes both body and 

mind as a necessary part of the whole which tunotions as 

an organism. Hocking bas clearly stated this position 

in the following: 

•Body and mind are different: we have no intention of 
denying this proposition. But how are they different? 
!lot as two distinct entities which somehow interact. 
!lor as two parallel sets of phenomena, each complete in 
itself. They are different rather as a part is 
different from the whole. The body is an organ of the 
self as the brain is an organ of the body. The self 
needs its body in order to be an actual, active, social, 
historical self.•2 

That Whitehead supports this view is deduced from his 

strong advocacy of the concept of organism to be found in 

the whole of nature. Referring to this teaching con-

• • • • • • 
l. Ct. Brightman, An Introduction to Philosophy, PP• 204-

207, trom which these facts are chiefly gleaned, for a 
fUller statement of the theory, and the arguments 
advanced against it with their refutation. 

2. Hooking, The Self: Its Body and Freedom, p. 101 
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sistently upheld in one of his recent books, he says: 

•The doctrine which I am maintaining is that the whole 
concept of materialism only applies to very abstract 
entities, the products of logical discernment. The 
concrete enduring entities are organisms, so that the 
plan of the whole influences the very characters of the 
various subordinate organisms which enter into it. In 
the case ot an animal, the mental states enter into the 
plan of the total organism and thus modify the plans of 
the successive subordinate organism until the ultimate 
smallest organisms such as electrons, are reached. 
Thus an electron wtthin a living body is different from 
an e1ec*ron outside it, by reason of the plan of the 
body. The electron blindly rans either within or 
without the body; but it runs within the body in accord
ance with its character within the body; that is to say, 
in accordance with the general plan of the body, and 
this plan includes the mental state. But this principle 
of modification is perfectly general throughout nature 
and represents no property peculiar to living bodies.•! 

In applying this view specifically to the body-mind 

problem, he seems to say more explicitly: 

•I have also sketched an alternative philosophy ot 
science in which or~anis.m takes the place of matter. 
For this purpose, t e mind involved in the materiaiist 
theory dissolves into a tunction of organism. The 
psychological field then exhibits what an event is in 
itself. Our bodily event is an unusually complex 
type of organism and consequently includes oognition.•2 

It is admitted that Whitehead's position is not so clearly 

expressed as in the former instance, but the trend ot his 

philosophy undoubtedly appears to be in the same direction 

ot a psycho-somatic organism. This theory is recent in 

origin, but it has gained increasing favor and appears to 

be in some respects closer to the scientific facts than 

• • • • • • 
1. Whitehead, Science and the Modern World, PP• 111-112 

Ct. Ibid., PP• 90, 101, 106 
2. Ibid., P• 271 
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any which has preceeded it. It preserves the identity 

of body and mind and at the same time provides for them 

a modus vivendi that promises well to become permanent 

because it accords so closely with the plain facts of 

experience. 

4. summary 

In concluding this study or mind and matter in the 

light ot the new views ot physical science, it seems proper 

to swmmarize the impressions which have been reoeived, 

Certainly it can be fairly said that the old coneeption ot 

matter as being composed or nothing but bard substantial 

particles is gone. To-day matter is resarded as porous, 

tenuous, insubstantial and even possessing a spectre-

like character. There is now a question mark in the mind 

of the scientist as he peers into the heart ot what was 

once thought to be beyond question as to texture. Yet, 

withal that, matter ia: looked upon by ma~ scientists as 

still material in distinction trom the spiritUal. Mind 

is something other than the physical, but its closer re

lation to the material world is becoming more universally 

acknowledged among the scientists. Same common essence 

that enables these to interact is more and more being 

recognized.1 In fact, there is a tendency to consider a 

Supreme Mind to be behind all that appears to us as 

• • • • • • 
1• Cf. Barnes, Scientific Theory and Religion, PP• 310-582 
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physical and psychical. Science is apparently becoming 

more spiritualized as it looks at matter separately and 

in relation to mind. Its conservative conclusions are 

voiced by Barnes in the following: 

WMind and matter are not two disparate substances: but 
the pbTsical and psychical series are two aspects ot a 
single process. Neither series is primary: neither 
can be resarded as the cause ot the other. So much 
would appear to be oertain. But untortune. tely we must 
admit that of the nature of the fundamental process in 
which thinking is

1
oorrelated to brain-changes, we are 

wholly ignorant.• 

c. The Problem ot Determinism 

1. Introduction 

Side by side with the problem which has just been 

· weighed goes the troublesome question ot determinism. It 

appears confederate with the former and might have been 

discussed in conjunction with it, were it not for the 

tact that its importance in relation to man's freedom, 

which will be investisated later, merits tor it separate 

treatment. 

2. The Character ot Orthodox Determinism 

In order to do this intelligently, however, it is 

necessary to define the character ot determinism as it is 

commonly understood in relation to these problems. 

Eddington is ot great assistance in this endeavor. After 

quoting two definitions, one trom the mathematician, 

Laplace, and the other from the philosopher, Broad, he 

•••••• 
1. Barnes, Scientific Theory and Religion, P• 582 
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selects and approves, as best suited to convey the ordinary 

significance attached to the idea, a classic third, tram 

the Rubaiyat of Omar Khayyam, which runs as follows: 

Wlith Earth's first Clay They did the Last Man's knead, 
And then of,the Last Harvest sow'd the"Seed: 
Yea, the first MornilS of Creation wrote 
What the last Dawn of Reckoning shall read.•l 

If the judgment or the great scientist as to the poet's 
- -
description is accepted, certain conclusions necessarily 

follow. "Ideally the whole world past and future is 

connected into a deterministic scheme by relations or 

cauaality.•2 Such determinism presupposes not merely 

causes, but preexisting ones. It signifies also pre-

· determination; in such a scheme nothing at all is lett to 

chance.3 The known laws of nature are considered to be 

or a type which leads to definite predictions of the 

future, and all unknown are expected to conform to the 
4 same type. 

3. The Case against the Old Deter.minism 

a} Introduction 

In opposing a mechanical view of nature in favor or 

an organic conception, Whitehead has said that "the only 

way or mitigating mechanism is by the discovery that it is 

not mechanism.•5 The same principle applies to any 

• • • • • • 
1, cr. Eddington, The Decline of Deter.minism, PP• 141-142 
2. Eddington, The Nature of the Physical World, P• 297 
3• cr. Eddi~gton, The Decline or Determi#ism, PP• 142,144 
4. cr. Eddington, The Nature of the Physical World, p.300 
5. Whitehead, Science and the Modern.World, P• 107 
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attempt to overthrow the deterministic theory. Fortu

nately there are recent discoveries in science which seem 

to i~dlcate clearly that the scheme is tar trom universally 

applicable and, therefore, cannot be made to interpret 

correctly all events. 

b) The Scientific Data Wbich Oppose It 

(1) The ctu.antum Theory 

One ot the$e discoveries is the quantum theory 

which developed tram a more intensive study of the atom 

begun at the close of the last century in connection with 

certain unexplained phenomena ot radia~ion.1 Planck, ot 

Berlin, put forward at this time an explanation of these 

phenomena ot radiation which was non-mechanical in its 

nature and, therefore, unrelated to any scheme ot ia~erpre

tation ot that time. This new view developed 1n time into 

the quantum theory which bas become an outstanding princi• 
2 ple ot modern physics. 

The Bohr theory ot the atom which was a direct result 

ot Planck's work, was an attempt to interpret the atom in 

a manner consonant wit~ the new tacts. Although recent 

investigation indicates a need tor same decided changes in 

this theory, it is still stid to provide the best working 

model ot the atom and to be absolutely essential to an 

• • • • • • 
l. Ct. Jeans, The Mysterious Universe, P• 22, previously 

quoted 
2. Ct. Ibid., PP• 22-23 
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understanding of the more recent theories which incorporate 

its essentials.! According to this theory the atom con

sists of a central nucleus surrounded by electrons which 

move around the nucleus in circular or elliptical orbits 

much as the planets revolve around the sun. In fact, the 

whole structure has been likened to a solar system. But 

whereas in the solar system the planet's orbit may be of 

any size or eccentricity, the electron's orbit has only a 

definite number or possible states or configurations which 

are as distinct from one another as the steps on a stair-

case. The change in the position of the electron from 

a higher orbit to a lower, or~ versa, is effected 

through the medium of radiation. If the radiation 

falling upon the atom be absorbed in the for.m ot energy by 

an electron, the electron's orbit is in turn increased in 
' 

size. If the atom emits radiation by the conversion or 

its energy into that form, then one of the electrons in the 

outer ring drops down to a lower orbit. These changes in 

orbit are not arbitrary, but correspond to the amount or 

wave-energy sent out or taken in by the atom. This amount 

can only vary as do the distinct multiples of a unit of 

radiation called a quantum.2 In consequence, the electron 

does not jump continually from one orbit to another, be-

• • • • • • 
1. Ct. Jeans, The Universe Around Us P• 126 
2. Cf. Eddington,The Nature of the Physical Vorld,pp.l90-l93 

Ct. also Jeans, The Universe Around Us, PP• 121-123 on 
this subject 
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cause the quantum law states that the traatorm.ation ot 

energy into radiation does not take place continuouslY, 

but in these small packets or quanta of finite amount.l 

~heretore, no definite prediction can be made as to when 

the electron will make the jump, nor which way it will 

jump, whether up or down. Neither can it be said whether 

it will skip an orbit and lower its position twice as 

much, or whether it will decide to raise it in the same 

tashion. In tact, it would appear that determinism can-

not foretell any of these events because they are in the 

hands ot some hidden power. Science can speak only in 

terms ot probabilities, because, as Jeans says, •this is 

a matter which lies on the knees of the gods--whatever 

gods there be.•2 Because of these recalcitrant tacts ot 

recent seiences, Eddington, therefore, can say: 

•It is a consequence of the advent of the quantum 
theory that p~ics is~ lonser £!•4sed ~~scheme of 
deterministic w. ~eter.minism s dropped out 
altogether in the latest formulations of theoretical 
physics and it is at least open to doubt whether it 
will ever be brought back.•3 

(2) The Principle of Uncertainty 

The newest theoretical constructions in this field, 

however, are even more positive in their denial ot de

terminism than the theory which has just been examined. 

In mentioning the Principle ot Indeterminacy Eddington 

• • • • • • 
1. Ct. Barnes, Scientific Theory and Religion, P• 262 
2. Jeans, The ~sterious Universe, P• 24 
3. Eddington, The Nature of the Physical World, P• 294 
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associates with it an attitude definitely hostile to this 

fatalistic phi,losopey.1 The picture of the wave-atom, 

which is inherent in this latest principle, was developed 

by Heisenberg and Schrodinger. It makes clear that the 

electrons in the atmosphere surrounding the nucleus of the 

atom do not follow the fixed orbits of the Bohr atoms, but 

may be found at any place within that atmosphere, which, 

like the envelope of air surrounding the earth, has no 

boundary. Ot course, it also indicates that each of 

these individually will more likely be found in one place 

than another.2 

A more detailed explanation of how this principle of 

indeterminacy is discovered is here appropriate. 3 It it 

• • • • • • 
1. Ct. Eddington, The Nature of the Physical World, P• 294 
2. Ct. New York Times, June 19, 1933, Statement by A. H. 

Compton, reported by William Lawrence 
3. A very recent theory, worked out by Professor J. R. 

Oppenheimer, of the University or California, and w. H. 
Furry, National Research Fellow, as a substitute tor the 
famous theory of the electron of Professor Dirac, of 
Cambridge University goes beyond the Heisenberg 
principle in one of lts aspects, applying it to two new 
fields and giving two new final boundaries to experimental 
kaowledge. In one case, it holds that while the,total 
charge current density and energy of a system of 
particles in the presence of an electromagnetic field 
can be determined, it is never possible to determine by 
any experiment the number of electrons and positrons 
(counterparts of electrons having a positive charge) 
which are responsible tor that total. In the second 
case, it holds that science cannot with any degree of 
precision, as Dirac claimed, locate the position of an 
electron at rest. The liait of accuracy seems to be 
a Compton wave-length, or twenty-tour hundred billionths 
of a centimeter. cr. New York Times, February 18, 1934 
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is decided to attempt an experiment to determine the speed 

and position of an electron, one type of experiment will 

fix the position with great accuracy but its speed with 

great uncertainty. The electron in this picture is a 

short train of waves. Another type may fix the speed 

with great accuracy at the expense of great inaccuracy in 

position. In this ease the electron is represented by a 

long train ot waves. The two wave-pictures represent 

knowledge of the same atom under different conditions. 

The waves themselves represent subjective probabilities.1 

Photons,2 sometimes viewed as minute particles of 

energy and sometimes as bullets ot radiation, 3 also have 

wave-pictures like those ot the electrons. They are the 

ordinary waves ot the undulatory theory of light. It 

these photons are pictured as being localized at points, 

then their views must be interpreted as waves ot proba

bility because ot the mere likelihood ot finding the 

photon at a given place. The waves represent nothing 

but a diagrammatic representation of the probable location 

of the photon.4 

As judged by these facts, determinism seems not to 

enter into the picture of what is going on inside the 

• • • • • • 
l. Ct. Jeans, The New Background of Science, PP• 236,237 
2. They are regarded as units ot action 
3. Ct. Jeans, op. cit., PP• 24-26 
4. Ct. Ibid., PP• 238•239 
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atom and the photon. In defining its position relat1Ye 

to these discoveries, Jeans says: 

-we cannot include determinism in our picture of nature 
unless we have an experimental technique tor discovering 
that it exists in nature. Row this requires that it 
we picture nature in terms of particles--whether 
photons or electrons and prot9ns--existing in time and 
space, we must possess a means ot discovering the 
positions and velocities ot these particles with com
plete accuracy. This is precisely what the un
certainty principle denies us. Thus a picture which 
represents nature as consisting ot particles in time 1 and space cannot at the same time exhibit determinism.• 

Rot only has this principle been upheld by the new 

discoveries in the microscopic world, but it bas also 

tound support trom the facts or relativity revealed in a 

study ot the universe. These are not relevant to this 

subject except as their mention shows how the large-scale 

phenomena appear to corroborate the testimony ot the 

sub-atomic world. The consistency ot the witness tram 

both sources to the facts underlying this principle is 

indicated by Millikan in a summary ot this matter in 

which he says: 

WFrom two quite different points ot view then, from the 
observed tacts ot relativity and from the observed 
tacts of quanta, the first obtained trom studying bodies 
moving with extraordinary high speeds speeds comparable· 
with the speed ot light, the second obtained trom studying 
microscopic phenomena or unitary elementary processes, 
physics bas come to the conclusion that velocity and 
position, or energy and time, or more simply, length and 
time, are not at bottom independent or each other, in 
other words that there is no such thing as absolute · 
time, nor indeed as absolute length, and therefore that 
in the world or elamentarr processes there is no 

• • • • • • 
l. Jeans, The New Background of Science, P• 256 

.. 
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possibility o~ predicting ••• what is going to happen 
to a particular electron, or atom, or light-iuant at a 
particular future instant or time, from any observations 
or what has happened to this electron, atom or light
quant at any preceding instant.•l 

o) Additional Considerations against It 

(l) Its Superficial Character 

Aside from these scientific facts which militate 

against determinism, there are two other considerations 

from the point or view or its universal application which 

bear mention. The superficial character or this scheme 

becomes apparent as soon as it is examined thoroughly. 

It links appearances together in the causal chain, but it 

does not search tor the facts which underly the appearancee. 

leans says a purely mechanical picture fails for the 

following reason: 

"materialistic science runs counter to the teachings or 
present-day physics in its assumption that everything 
can be tully represented in space and time; it rails 
to dist~nguish between the surface and the depths be
neath. It takes the spatial qualities or objects to 
be their primary qualities, although science shews that 
the spatial qualities are merely those with which our 
senses can establish direct contact--the ripples on the 
surface which meet our eyes. 

The purely mechanical picture or visible nature fails 
for a similar reason. It proclaims that the ripples 
themselves direct the workings or the universe instead 
of being mere symptoms or occurrences below; in brief, 
it makes the mistake of thinking that the weather-vane 
determines the direction from which the wind shall 
blow, or that the thermometer keeps the room hot.•2 

(2) Its Unwarranted Ge•eralizations 

• • • • • • 
1. ~llikan, Ttme, Matter, and Values, PP• 29,30 
2, leans, The New Background of Science, P• 260 
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Metaphysical determinism is also condemned on the 

basis of its entrance into fields where its principle has 

not been checked and as yet cannot be. Millikan no doubt 

registers the opinion of most scientists to-day with regard 

to it in this sense when he says: 

~etaphysical or philosophical determinism I am not in 
the least interested in, because it represents one ot 
those sweeping generalizations, or assertions of 
universal validity even when fields are entered outside 
those within which by a long process of prediction and 
experimental check the principle in question has been 
fount to be a useful and dependable working hypothesis. 
• • • ~o me philosophical determinism is a pure dogma 
of no particular interest to the man who has even 
scented afar the scientific method.•l 

4. The Present Arguments in Defense of Determinism 

a) A Doctrine of Indeterminism Unjustifiable 

(l) Because It Is Based on Ignorance of the Facts 

~he protasanists of the deterministic principle, it 

must be remembered, have not kept silent all the while the 

evidence in this case asainst tham was being compiled. 

There has been an effort in the meantime to build up a 

strong defense against it. Great encouragement to the 

opponents of the current theory has been given by one who 

himself accepts them. jeans has intimated that the 

present views may stmply be a half-way house on the road 

to a fuller knowledge when he says that •the appeal of 

the new p~sics to probabilities may merely cloak its . . . . ~ . 
1. Millikan, Time, Matter, and Values, PP• 97,98 



1gao~ance of the true mechanism of nature.•l Bertrand 

Bussell has become an outstanding champion of the view 

here suggested. In support of it he says: 

·~o prove that a given set ot phenomena is not subject 
to laws is essentially and theoreticallY impossible. 
All that can be aftir.med is that the laws, it any, have 
not yet been discovered. We may say, it we choose, 
that the men.who have been investigating the atom are 
so clever that the,r must have discovered the laws it 
there were any. I do not think, however, that this is 
a sufficiently solid premise upon which to base a 
theory ot the universe.•2 

Planck also tavors this position. In seeking to ex

plain the problem ot the apparent nonconformity to sta

tistical law ot particular atomic phenomena, he finds the 

answer in our inability to make sufficiently refined ex-

periments that would produce precise knowledge. 

~egarding the matter: 

He says 

"And the non-fulfillment ot the statistical rule in 
particular oases is not therefore due to the tact that 
the law of causality is not fulfilled, but rather to 
the tact that our observations are not sutticientlr 
delicate and accurate to put the law ot causality to a 
direct test in each case. It it were possible tor us 
to follow the movement ot each individual molecule in 
this very intricate labyrinth ot processes, then we 
should find in each case an exact fulfillment of the 
dynamical laws.•3 

Ignorance ot the facts, so long as it exists, it is 

said, does leave a choice of theories, but in this case 

there is a decided reason tor choosing determinism in 

• • • • • • 

1. Jeans, The MYsterious Universe, P• 26 
Ot. also Jeans, fhe Hew Background ot Science, PP• 223, 
27'1 

2. Bussell, The Scientific Outlook, P• 108 
3. Planck, Where Is Science Going?, P• 145 
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preference to indeterminism,--namely, because a definite 

answer is always preferable to one which is indefinite.1 

(2) Because the Quantum Laws Are Not Incompatible 

1f i th causality 

It is also maintained in defense of determinism that 

the quantum laws. underlying the new views are not in-

compatible with causality. The present facts may result 

from trying to compress within the space-time framework 

things which do not fit into it. The cause, it is said, 

may be in the world behind that of our sense-perceptions. 

J'eans' partial refutation of his own views may be found 

1n his remarks on this point. He says: 

"It is conceivable that happenings entirely outside the 
continuum determine what we describe as the 'course of 
events• inside the continuum, and that the apparent 
indeterminacy of nature may arise merely from our try
ing to force happenings which occur in many dimensions 
into a smaller number of dtmensions.•2 

In even more explicit ter.ms he questions whether determin

ism can be said to have been banished from the objective 

world when he writes: 

"The fact that the surface-phenomena or space-time shew 
a· want of determinism leaves the question ot whether 
real objective. nature is deterministic or not completely 
open. 

Space-time is not the framework ot the world of 
nature, but ot the world of our sense-perceptions, and 
when we represent objects beyond our senses in space
time, their apparent absence of determinism may be merely 

• • • • • • 
1. Ot. Planck, The Universe in the Light of MOdern Physics, 

P• 51 
2. J'eans, The Mysterious Universe, P• 148 
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the price we pay for trying to force the real world or 
nature into too cramped a framework. so, when birds 
fly through the air, their shadows on the ground beneath 
obey no uniform or deterministic laws, even thousb.' the 
actual flights of the birds may do so.•~ 

From these words there would seem, therefore, to be some 

warrant for the fir.m conviction of Planck that the quantum 

hypothesis will .eventuate in a more exact formulation ot 

the law of causality•2 

(3) Because These Same Laws Apply Expressly to 

Measurement and Not to Causality 

Another argument used to destroy belief in.indetermin

ism is the one alleging that the principle of indeterminacy, 

rightly associated with measurements only, has been wronaly 

used to break down confidence in strict causal law with 

which it has no intelligent connection. This supposed 

indiscriminate use of the new principle to support inde• 

terminism is challenged by Russell in this fashion: 

-The Principle of Indeterminacy has to do with measure
ment, not with causation. The velocity and position · 
of a particle are declared by the Principle to be unde
termined in the sense that they cannot be accurately 
measured. This is a physical tact causally connected 
with the tact that the measuring is a physical process 
which has a physical effect upon what is measured, 

· There is nothing whatever in the Principle of Inttermin
acy to show that any physical event is uncaused,•3 

(4) Because It Is Illogical 
. . 

It is also affirmed by those who believe in a strict 

• • • • • • 
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causal connection in nature that the indetar.minism attributed 

to the quantum theory cannot be unrelated to some cause 

w1 thout destroying its meaning and making it appear as 

nonsense. To say that a thing is indetermina'ted in the 

sense that it is not caused at all is regarded as illogical. 

Planck puts this.argwnent thus: 

•The indeterminism which belongs to quantum physics is 
a subjective indeterminism. It must be related to 
something, else indeterminism has no meaning, and here 
it is related to our own inability to follow the course 
ot individual atoms and forecast their activities. To 
say that the arrival ot a train in Berlin is inde
ter.mined is to talk nonsense unless you say in regard 
to what it is indetermined. It it arrives at all it 
is determined by something. .And the same is true ot 
the course ot atoms.•I 

(5) Because It Introduces Caprice and Destroys 

Scientific Inference and Prediction 

Possibly what is considered the strongest argument 

aaainst the theory ot indeterminism is the charge that 

such an hypothesis, it true, would introduce caprice into 

nature and make scientific inference impossible. 

says regarding this: 

Russell 

-Those who desire caprice in the pbJsioal world seem to 
me to have tailed to realize what this would involve. 
·All inference in regard to the course ot nature is · 
causal, and it nature is not subject to causal laws all 
such inference must tail. We cannot, in that case, 
kaow anything outside ot our personal experience; indeed, 
strictly speaking, we can only know our experience in 
the present moment, since all memory depends upon 
causal laws.•2 

• • • • • • 
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This same writer elsewhere says that the question or great 

concern is whether the course or nature is determined by 
1 the law or physics. It is his belief that this theory 

would answer the query in the negative. This would mean, 

as the quotation implies, that there could not possibly be 

any definite pr~diotion-of events which is an essential or 

a truly deterministic theory. Such a view, it is felt, 

would strike at the heart or any belief in the rigid 

uniformity and dependableness or nature upon which all our 

aotiens depend. 2 

b) Statistical Laws Associated •lth Indeterminism 

Necessitate Determinism 

Associated with the theory that indeterminism prevails 

within the world of the atom is the belief that statistical 

laws apply with great accuracy to all oases where freedom 

ot action seems to be granted. These will be explained 

later. What is here important is that those who tavor 

determinism have sought to turn this admission by the 

indeterminist in their own favor. They maintain that 

adherence to the law in the aggregate necessitates de• 

pendence upon the fUnctioning of the strict law or 

causality in every particular case.3 

c) Determinism in Large-Boale Pheaomena Apparently 

• • • • • • 
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Undeniable 

However much it may be true that the Galilean and 

Newtonian laws of mechanics seam no longer to apply in 

the world of individual electrons and protons, it is also 

true that in larg~soale phenomena they appear to work 

with unfailing precision. Millikan indicates that they 

can so tar be applied to these spheres without tear ot 

contradiction and says turther that the only realm wherein 
been 

they hav!/checkmated is that of microscopic phenomena.l 

Apparently what is denied at one end of the scale is 

approved at the other. ~he determinist, therefore, holds 

that those who maintain that the theory or electrons intro

duces a fundamental indeterminacy in nature are faced with 

the compulsory problem of explaining away this larger de

terminism which refutes t~ir hypothesis. 2 

d) !he Universally Recognized Second Law of ~her.mo

dynam.ios Favors It 

All present-day science, too, it is said, recognizes 

the validity of the second law of thermodJDamics. But 

this law, which will be explained later, lends its support 

to determinism by the inexorable nature of the facts which 

it describes. As Inge expressed it, *There is nothing 

fortuitous in the degradation ot energy, which proceeds 

• • • • • • 
1. Ct • • Millikan, ~e, :Matter, and Values1 P• 97 
a. Cfe Levy, ~he Universe of Science, P• 65 
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with the regularit~ of a relentless fate.•l How then, it 

is asked, can an~ other law contradict what is universally 

apparent? If there be contradiction, the other laws, 

only applicable to such a restricted realm, must be based 

upon false knowledge. 

5. Answers to the Defense ot Determinism 

a) Indeter.minismls ~ustitiable 

(1) It is Based on the Known Facts of Science 

Science, however, has its answers tor the arguments 

raised in support ot determinism. In the first place, it 

does not wholly den~ that there ma~ be some ignorance of 

the activities going on within the world of the atom. 

But it asserts that the new principle is based upon what 

facts investigation bas discovered and not upon those 

which science might like to find. It does not make the 

wish father to the thought, but keeps strictl~ within the 

bounds of scientific method. Eddington has phrased this 

answer as follows: 

•it the physicist is to take a~ part in the wider 
discussion on determinism as attecting the significance 
of our lives and the responsibilit~ ot our decisions, 
he must do so on the basis of what he has discovered, 
not on the basis ot what it is conjectured he might 
discover. His tirst step should be to make clear that 
he no longer holds the position, occupied for so long, 
of chief advocate for determi~isml and that if there is 
a~ deterministic law in the phys cal universe he is 
unaware of it.•2 

• • • • • • 
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In the second place, not all scientists are ready to 

admit that the new principle is only a revelation of our 

lack of knowledge. There is a categorical denial of 

such ignorance in the following quotation tram Reichenbach 

who says: 

"It cannot b~ said that it is a lack of knowledge which 
leads to this renunciation of strict causality; it is, 
on the contrary, a very positive knowledge, the mathe
matical and empirical relations concentrated in quantum 
•echanics, which has led to this decision."l 

No doubt Eddington, and possibly Jeans, would hold also to 

this opinion. 

(2) The Quantum Laws, Ignoring causality, Cannot, 

Therefore, Be Made to Support It 

Those in favor of indeterminism do not deny that the 

modern quantum hypothesis may leave room tor causality 

which lies behind the phenomena to which it applies. On 

this point Eddington writes: 

•It is quite true that the quantum laws for individuals 
are not incompatible with causality; they merely ignore 
it. But if we take advantage of this indifference to 
reintroduce determinism at the basis ot our world 
structure it is because our philosop~ predisposes us 
that way, not because we know of any experimental 
evidence in its tavor.•2 

It the determinist's contention is aooepted,--namely, that 

because the principle of indeterminism is based on lack of 

knowledge, it, therefore, cannot be correctly inferred, then 

• • • • • • 
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restraint mQst also be placed upon an attempt to assert 

determinism upon the same insufficient evidence. If the 

indeterminist cannot build upon what is called ignorance, 

the deter.minist must not be permitted to do so either. 

Ignorance cannot be the basis tor an argument in his 

tavor.1 

(3} i'he Q,uantum Laws regarding Measurement Refute 

~diction Associated With Determinism and Disclose Free 

Will 

The statement that the principle of indeterminism 

applies to measurement and not to causality is only 

partially true. In the process of taking measurements, 

it is learned that accurate predictions with regard to 

both the velocity and position of an electron at a given 

time, present or fUture, are 1mpossible.2 But the 

deterministic scheme is essentially one in which the 

mechanical and causal laws are said to make such prophecies 

possible. It the laws break down at any point, then they 

are no longer universal in application and are open to 

serious question where the facts warrant it. 

Another question arises in connection with this 

failure of the predictive character of determinism in re-

• • • • • • 
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lation to the quantum laws which is pertinent here. 

Eddington speaks of rough-handling the particle, in an 

effort to determine its position,l so that its velocity 

is charged. But surelY there is outside inference here 

by a force extraneous to the deterministic scheme. It 

can be injected into the scheme to disrupt its working in 

a manner which indicates a freedom ot will that is foreign 

to a strict determinism. And so the defeat of prediction 

discloses some other dete~ining agency besides what is 

round in the causal chain ot nature. 

Furthermore, if the quantum hypothesis be rejected 

as support for indeterminism because it deals with 

measurement and not with causality, the principle of de

terminism would have to be rejected on similar grounds as 

support tor strict oausalit.Y because it deals only with an 

observed order or succession ot events and not with the 

underlying causes which cannot be tully known. It cannot 

actually tell more about these than indeterminism does. 

Thus the argument, aimed at indeterminism, can be made to 

cut two ways instead of one. 

(4) It Is Not Contrary to Reason 

The criticism that indeterminism is illogical or 

contrary to reason will not stand examination. Support 

ot this statement will be given in greater detail in 

• • • • • • 
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connection with the question of human freedom, but the 

chief consideration in ita favor needs to be mentioned 

here. Indeterminism does not deny causality, but fails 

to find evidence for it in the scientific data. It 

would leave room for causes other than those known'to 

determinism. which are just as valid as those supposed to 

operate in a mechanical way,l In other words, it recog-

nizes that not all causes need be physical; that the law 

of causation does not exclude the psychical from this same 

sphere. Only determinism seeks to do that through 

ignoring so.me of the facts. 

(5) It Does Not Introduce Caprice Nor Destroy the 

Dependableness of Nature 

The orthodox theory or predetermined events makes 

much or the necessity for a uniformity in nature if science 

is to operate at ~11. As has been said, •tt is axiomatic 

that in a deterministic scheme nothing is left to chance.•2 

Everything must happen in a uniform. manner according to 

preexisting causes. While, however, indeterminism opposes 

the rigid causal system of the old theory, it emphasizes 

its o~ependableness because of the statistical laws which 

operate in one case as well as the other. These enable 

science to predict upon the basis of the new theory as 

• • • • • • 
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well as of the old. They do not imply real chance as 

one ordinarily understands the ter.m.1 The average be

havior of vast numbers of particles, no matter what 

individuals may do, is as dependable as the statistics of 
2 a life-insurance company. With this help science can go 

on predicting with as much certainty as before. In tact, 

even under the old philosophy there was no more certain 

prediction than in this case, for in most oases the pre-

dieting was done after the event. Therefore it is that 

Eddington says: •in any argument about determinism, the 

dating of the alleged causes is an important matter; we 

must Ohallenge them to produce their birth oertiticates.•3 

b:) Sta:tistical Laws Do Not Necessitate Determinism 

Moreover, because average laws afe dependable, it 

does not follow that they must necessarily be determined 

in order to be such. This is a ~ sequitur from the char-

acter of these laws of aggregations. In ex:plana tion of 

these average statistics Eddington says: 

-when we ask what is the characteristic of the phenomena 
t.-.t have been successfully predicted, the answer is 
that they are effects depending on the average configur
ations of vast numbers of individual entities. But 
averages are predictable because they are averages, 
irrespective of the type of government of the phenomena 
underlying the.m.•4 

• • • • • • 
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c) and d) Law of Large-scale Phenomena and Law of 

EntropyAre Statistical Laws 

There is no intention upon the part ot: the indeter

minists to deny the seeming determinism represented in 

macroscopic phenomena and in the second law of ther.mody-

nemics. The l~ws representative of both phenomena are 

thus tar well established and apparently dependable. 

But, it is maintained, both of these sets of laws deal 

with behavior in the mass. And just as it has been 

pointed out in the case of collective phenomena of the 

microscopic world that •when we are dealing with atoms 

and electrons in crowds, the mathematical law ot averages 

imposes the deter.minis.m which physical laws have tailed to 

provide•,l so in the similar case ot these phenomena, the 

same law stamps them with the seal of an inflexible order. 

!his proves merely the valuable character ot statistical 

laws which indeterminism also recognizes. 

6. Summary 

In the discussion ot this difficult subject ot de

ter.minism which is concluded with the presentation ot: the 

arguments pro and ~~ there has been a determined purpose 

to let the scientists speak for themselves as tar as 

possible in order that the two sides ot the probl~ might 

be presented by their own spokesmen. Several impressions 

• • • • • • 
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are gained from this process. First ot all, it is clear 

that the concepts associated with each view are sometimes 

contused to the extent that men ranged on opposite sides 

do not always understand one another's viewpoint. In the 

second place, the taots in the case are often teasing and 

do not all lend themselves to strict classification tor or 

against determinism; they rest on debatable ground. 

Again, it is certain the preppnderance or scientific 

opinion seams to be turned towards indeterminism. This 

view appears to make the wider appeal in the present. 

Lastly, whatever view may finally obtain, it is certain 

that scientific determinism will be greatly restricted in 

application in the tuture. There is a teeling abroad 

among patient scholars that it is all right in its place, 

but that it is mischievous when applied beyond its sphere. 

It is convenient at times as a working hypothesis, but it 

does not answer ultimate questions. Whitehead's de

scription ot scientific materialism seems to make a 

titting conclusion to these observations. 

he writes: 

Concerning it 

•It is not wrong, if properly oonsjrued. It we eon
tine ourselves to certain t,rpes ot facts, abstracted 
trom the complete circumstances in which they occur, 
the materialistic assumption expresses these tacts to 
perfection. But when we pass beyond the abstraction, 
either by more subtle employment ot our senses, or by 
the request tor meanings and for !oherence of thoughts, 
the scheme breaks dowan at once.• 

• • • • • • 
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It is by the use of these names that mechanism in its 

essence is discovered to be more than mechanism and de

terminism likewise to be something other than it was 

superficially supposed to be. 

D. The Religious Implications of These Facts 

1. Justification of the Religious Significance of These 

Chapters 

It remains yet to untold the religious implications 

of the facts of science which have been brought to light 

in this chapter. This is the chief purpose of this 

investigation into the findings of modern th~&ught in this 

field. Some scientists appear to be unwilling to let 

the religionist profit by these changes and advances or 

thought in this realm,l but the majority ot the great 

leaders encourage him to do so by their own confession ot 

need tor a handmaid to science. On this subject 

Eddington lays bare his feelings in these words: 

•I am convinced that a just appreciation ot the 
physical world as it is understood today carries with 
it a reeling of open-mindedness towardsca wider signifi
cance transcending scientific measurement, which might 
have seemed illogical a generation ago ••• •a 

The process by which this need is sensed is further ex

plained as follows: 

-The! external world ot physics has become a world of 
shadows • • • It is all symbolic, and as a symbol the 

• • • • • • 
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physicist leaves it. Then comes the alchemist Mind 
who transmutes the symbols. • • In the transmuted 
world new significances arise which are scarcely to be 
traced in the world of symbols; so that it becomes a 
world ~f beauty and purpose--and, alas, suffering and 
evil." 

It is impossible tor the human spirit to retrain trom 

sat,stying this need which arises in the study ot the 

physical world. · There is an inner urge to keep on filling 

it in the most satisfying way possible. Beoause of it the 

words of Mi~likan are made understandable when he said: 

"If the beauty, the meaning and the purpose of this lite 

as revealed by both science and religion are all a dream, 

then let me dream on to~ever1•2 

2. Significance of the New Views ot Matter 

a) Is Matter Now To Be Regarded as Spiritual? 

The recent explorations into the secrets of the atom 

have led to new conceptions of matter which tend to stress 

a more spiritual interpretation of nature. The lack of 

concreteness and of substantiality which is evident in the 

atomic world has induced some scientists and men of re

ligion to maintain that matter is in re~ity spiritual. 

Studying this nebulous character or particles tram the 

standpoint of mathematics, Eddington arrives at the con-

elusion that it possesses spiritual qualities. 

ot reasoning is as follows: 

• • • • • • 
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•The physical atom is, like ever.rthing else in physics, 
a schedule of pointer readings.~- The schedule is, we 
agree, attached to some unknown background. Why not 
then attach it to something ot spiritual nature of which 
a prominent characteristic is thousat. It seems rather 
silly to irefer to attach it to something.ot a so-called 
'concrete nature inconsistent with thought, and then 
to wonder .. where the thought comes from. We have dis• 
missed all preconception as to the background of our 
pointer readings, and tor the most part we can discover 
nothing as to its nature. But in one case-nam.el7l tor 
the pointer readings or my own brain--I have an i'a ght 
which is not limited to the evidence of the pointer 
readings. That insight shows that they are attached 
to a background ot consciousness.•2 

This solution of a time-honored yet obstinate problem is 

strikingly popular to-day. It is a reaction from the 

oppressive materialism of the past that furnished no room 

tor spiritual realities. In it can be round a fulfilment 

ot the prophetic longing of the poet who sang: 

"What if earth 
Be but the shadow or heaven, and things therein 
Each to other like more than on earth is thought.•3 

But while one may well agree with the spirit of the 

conclusion, it is difficult to see just how the method by 

which it is arrived at is wholly justifiable. In another 

place Eddington says: •Lite would be impossible if there 

• • • • • • 
1. A pointer reading, as nearly as it can be briefly de
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were no kind of correspo~dence between the external world 

and the picture of it in our minds.•l With this there is 

hearty agreement. Of course, he adds in this connection 

that the details cannot be relied upon unless confirmed by 

the exact methods of interence, 2 but the explanatory re

mark indicates that a general correspondence is taken tor 

granted. The question arises, therefore, how there could 

be any semblance ot such correspondence it, what in the 

mind is pictured as matter, turns out in the objective 

world to be spiritual according to Eddington's conclusion. 

This would be to make spirit and matter correspond, even 

though our mental pictures do not warrant such an 

association, but have rather kept them separate. It 

would mean that all attempts at differentiation in the 

objective world are bound to be abortive because they can 

represent nothing more than a distinction without a 

difference except that which may exist in the mind and is 

purely illusory. Either, then, the mind or nature is 

playing false with man in misrepresenting the facts to the 

extent that apparently dissimilar things begin to 

correspond. 

This mingling ot distinct and separate realities 

needs to be traced to its cause which, in turn, also de-

• • • • • • 
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mands further investigation, before any abiding values 

can be attached t, the religious implications here un-

folded. But this study involves the more inclusive 

problem ot the subjective character of much of present

day science. That question is related to other phases 

ot this work an~ will be considered at length in the 

next chapter from various angles. It must be kept in 

mind, however, in seeking to ~any true religious 

appraisal of the facts regarding the current views of 

matter, for the correctness or falsity of this fUndamental 

atti~de of the new physics will alter profoundly in one 

direction or the other one's opinion ot the authority ot 

scientific pronouncements and of the significance of 

deductions to be drawn from them. It this position be 

false, it is waste time to try to build upon it. There 

is no more reason in such action than there would be in 

trying to rest a cathedral upon a tog bank. 

Barnes does not follow Eddington completely in his 

views upon this subject. Be maintains that we cannot 

merge the psychical and the physical into one and decries 

the contusion of the material and the spiritual.1 Inge 

also takes a different view trom the preceding. The 

reason tor his divergence of opinion is contained in the 

following quotation with which the wr'ter expresses close 

• • • • • • 
1. Ct. Barnes, Scientific Theory and Religion, P• 310 



-142-

s~athies. He says: 

•I have not been able to follow those who hold that the 
decomposition or material particles, which were formerly 
supposed to be solid and indestructible, is a valid 
argument in favour of a spiritual as opposed to a 
mater:l:alistic view of ultimate reality. Although I 
hold that ultimate reality is 'spiritual', not material, 
I cannot admit that matter dissolved into radiation is 
more 'spiritual' than matter in a solid or liquid state. 
We may refuse to call it any longer matter, but this is 
not a refUtation of materialism, This argument, which 
is used by same Christian apologists, seems to me frivo
lous; it belongs to the old notion that spirit is matter 
i# an ultra-gaseous condition.•l 

It does not seem reasonably possible, then, on the 

basis of these considerations to introduce the spiritual by 

dissolving matter. When such a course is tried, it pro-

duces hopeless contusion of thought. If matter be a mere 

fiction such as this view of Eddington would make it, what 

becomes of much of scientific method? For instance, if 

there is nothing but thought how can one speak of 

measuring anything, including the velocity and position of 

the electron, so prominent in the principle of indeter.min

aoy? oan science measure mere thoughts? Science also 

speaks of ~eighing• matter. Recent attempts at 

-weighing• the neutron have resulted, as has been pointed 

out, in a most minute calculation or this hitherto unknown 

quantity. But can it be accurately said that science by 

such a process is actually weighing the intimate thought 

of God? To ask such a question seems absurd, yet, if 

• • • • • • 
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matter is in reality spiritual as science claims, it ought 

to be possible to answer this query in the affirmative. 

But, to sound out this position a little fUrther, how can 

the mind of man from which thought proceeds tail to recog

nize thought as such wherever it exists? Is it possible 

that it does not know its own child? Or, to change the 

figure, can it not recognize the products of its own looms? 

Does the mind have an hallucination when it thinks it sees 

something called matter, that is distinct from mental 

entities, but in reality sees only thought? And how can 

it see thought unless by same transfiguring process this 

assumes when taken up into the mind a character which it 

does not have objectively, or which thoughts originating 

in the mind do not themselves possess2 

~uestions like these arise if one tries to attach 

pointer readings directly to something of an immediate 

spiritual background, instead of just linking them to 

matter recognized as real in itself. They suggest that 

possibly a better solution of this difficulty than 

Eddington's,--yet one which ultimately arrives at the same 

goal of belief in ultimate reality as spiritual, is that 

which recognizes that matter, however insubstantial, is 

still material, in distinction trom the spiritual of which 

a chief characteristic is thought.l It may be viewed as 

• • • • • • 
1• Cf. EddiDgton, The Nature of the Physical World, P• 259 
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the objective thought of God to which He has given of His 

own volition a material form, and as such is different 

from God's subjective thought, much as man's subjective 

thoughts differ from those he has translated into actions. 

Such a view, of course, implies that all the thoughts of 

God are not of the same order or on the same plane, just 

as our own are not. Being the objective thought of God, 

it is subject to Him and is sustained by Him without being 

contu~ed with that which we call the spi~itua~ or the sub

jective in God. Such a clear-cut distinctio~ between 

matter and pure thought in the world helps to remove the 

difficulties in the other view and to explain at the same 

time how apparently incongruous entities and events may be 

a part of the plan and working of a Supreme Mind. It 

merely displays the versatility of method employed by God 

in giving variety to His world. 

Of course, even this proferred solution has its 

difficulties. It is adopted only because it seems to be 

treer trom them than any other. But since the tacts upon 

which a satisfying interpretation can be based are so 

meagre, there is ample roan tor difference of view. In 

answer, then, to the question as to whether matter is 

spiritual, opinion is divided. Some affirm that it is, 

and others deny that this is justifiable. It is not 

wise to hurry to any rash conclusions trom the incomplete 

evidence. The foundation of tact is too insecure to 
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attempt to rear any imposing theoretical superstruction 

upon it. Such an effort is not demanded, because there 

is other evidence in man's experience that the heart or 

the universe is spiritual. And it is permissible, even 

from the standpoint or science, to discover this through 

these channels. 

b) Are Present Views More Favorable to the Spiritual? 

Another question, which arises when the religious sig

nificance of the current views of matter is considered, 

concerns the relation or those conceptions to spiritual 

.values. When the older philosophy was in the ascendancy, 

intangible realities suffered because they were not visible 

and concrete. But to-day they receive different treatment 

at the hand of those who support the present views. Man 

may not be able to prove that matter is spiritual, but he 

can prove that his ideas of the former have completely 

changed, and that along with that change has come a new 

attitude towards realities that do not conform to the older 

views of matter. The explanation of this change is well 

given in the following words: 

•Things, in shortt are not what they seam; they are the 
seeming of a worl~ invisible. Matter let me repeat, 
used not to appear to require explanation. Now it does. 
It once seemed a refuge from mystery but now it is it
aelf manifestly a mystery. Ulnds which like a hard 
surface to dwell on stand dismayed. 

Matter can no longer be regarded as a rival to any 
idea of an invisible world. On the contrary, it has 
become a window, or at least a feeler into the invisible.•l 

• • • • • • 
1. Taylor, Does Science Leave Room for God?, PP• 32,33 
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This shift in viewpoint has had favorable results for 

religious values. They are now placed in a comfortable 

environment that will permit their growth and development. 

What the change implies tor religion is clearly seen by 

Eddington who says: 

-Perhaps the most essential change is that we are no 
longer t~pt&d to condemn the spiritual aspects of our 
nature as illusory because ot their lack of concreteness. 
We have travelled far from the standpoint which 
identifies the real with the concrete.•l 

Science is no longer hostile to religious values; it 

does not condemn them because they lack the qualities which 

were formerly supposed to belong to matter. For matter 

itself bas lost th~ and is almost on a plane with the 

intangibles of religion. Science bas thus recently been 

brought more into sympathy with the data of religion be

cause its own materials appear to be of such a similar 

character. It looks, therefore, like religion would have 

a better chance in the future to command a higher intel

lectual respect fram all, including the patient scientific 

investigator. The scientist cannot deny the truth of 

spiritual entities without denying also the truth of 

those with which he works. Since he will not do this, he 

must entertain these other vaiues on the ~e respectable 

footing as his own. 

• • • • • • 
1. Eddington, Science and the Unseen World, PP• 32, 33 

Ct. also Eddington, The Nature of the Physical World, 
P• 275 
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c) Scientific Knowledge of Matter Is Incomplete 

Without God 

Deeper still than goes either of the questions, 

which have been asked and at least partially answered in 

this discussion of the religious significance of the new 

views of matter~ is to be found the truth that present 

knowledge in the realm of physics is totally incomplete 

and devoid of meaning without the postulation of God 

behind it at every step. More so than at any previous 

time in the history of scienc~ bas it now become necessary 

to admit the inadequacy of scientific description and 

explanation in the realm of matter without the aid of 

religion and God. This fact is especially patent in any 

review of the recent progress and development made in the 

scientific study of the atom. 

A look at the phenomena of quanta and the symbolical 

character of present knowledge concerning them is suf

ficient to convince even the credulous that man's best 

efforts in recent years to fill in the gaps in his infor

mation about the world of matter have only proved 

disappointing. In fact, reality in this realm seems to 

be more elusive than ever. The symbols of science do not 

pretend to tpuch it, and the knowledge that man has of it 

is not conclusive or final.1 Every attempt to lift it 

• • • • • • 
1. Ct. K1rk, Stars, Atoms, and God, P• 52 
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into the sphe~e of the known with the aid of man's coa~se 

net of language has failed as surely as does an effort to 

raise water in a leaky bucket. 

And when the interior of the ato.m is reached any 

hope of reaching bed-rock truth is still more remote. So 

impenetrable has this nucleus proved to be tha* the scien

tist has referred to it as the •jungle•, the "darkest 

Africa of matter•, the "No Man's Land of soience",l New 

discoveries are being made all the time in this heart of 

matter which only seem to make its true character more 

bewildering. Until recently it was thought that the 

constituents of it were very few, but increasing pene

tration of this area which obstinately opposes every in

trusion reveals increasing complexity of its structure. 

Professor A. H. Compton, who has painted one of the newest 

models of the atom, now estimates the number of possible 

elements in the vastness of this interior to be as many as 

eight.2 And more may still be found, because the end of 

the treasure-hunt has not been reached; the trail into the 

heart of this unexplored kingdom is yet being blazed. 

But as the quest continues, it appears to be more exacting 

in its demands of the one who would attempt to reach its 

ultimate end. He cannot go alone; he must take God with 

• • • • • • 
l. Of. New York Times, June 19, 1953, Article by William 

L. Lawrence 
2. Ct. Ibid., loc. cit. 



-149-

him as his Comrade in the search. Religion must most 

assuredly be his first aid. This is what Eddington 

virtually declares when he saJs: 

•I think we may say that, although the physicist has 
carried his work to greater perfection than formerly, 
he now puts it in a form which does not hide its incom
pleteness. Implicitly, if not explicitly, he advertises 
ror someone to complete it.•l 

Even if the scientist were not being halted in his 

endeavor to complete his knowledge or the large-scale 

phenomena or the universe, there is clear evidence that he 

is being checked in the infinitesimal world or the atom. 

It is common experience now for the laymen to hear the 

scholar pleading ignorance in this realm when he works 

unaided by religion. Innumerable times his feelings must 

duplicate those of one who said, •Give me an electron and 

I can explain the world, but to explain an electron I need 

God.•2 This confession only betrays the rapid increase 

of imponderable facts in this region which make religion 

m9re and more indispensable. AS science goes deeper into 

the atom, it discovers that the atom goes correspondingly 

deeper into the heart of reality. Its faith, therefore, 

draws nearer and nearer to that of the poet who said: 

"Flower in the crannied wall, 
I pluck you out of the crannies; 
I hold you here, root and all, in my hand, 
Little flower--but it I could understand 

• • • • • • 
1. Science and Religion, Article by Eddington, P• 122 
2. Class Notes in Philosophy of Education under Dr. H. H. 

Horne 
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What you are, root and all, and all in all, 
I should know what God and man is.•l 

3. The Religious Significance of the New Views of Mind 

a) Spiritual Values Are More FUndamental Than W~terial 

Ones 

According to modern physical thought, the mind occu• 

pies an exalted position in the world. It has been freed 

from slavish bondage to matter and has been assigned the 

duty and privilege of giving meaning to the symbols of the 

physical world with which the scientist works. In fact, 

scientific opinion appears to be crystallizing into the 

firm belief that mind lies behind the whole of the 

physical world and is the key to its interpretation.2 

This view or mind lends further support to one of the 

implications drawn from a study of matter,--namely, that 

spiritual values are as real as the material. One may 

also say that, if mind undergirds the whole of the 

physical world, these values are more real than matter 

which was once thought to possess an unquestioned reality 

because it could be seen and felt. The conception of 

mind in the present is bringing the intangibles into 
-

their own. They seem upon the basis of the current view 

to be at the heart of things, beca~se they are associated 

so closely with mind.· It is miDd, •the first and most 

• • • • • • 
1. Tennyson, Flower in the Crannied Wall 
2. Ofe Eddington, Science and the Unseen World, P• 36 
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direct thing in our experience.al and that which also lies 

behind all phenomena, that bas brought these values to 

the fore. It the one is given a regal status, its 

attendants must also be promoted to the place where they 

are recognized as having greater authority tor life. 

b) Personality Must Dominate the Unseen 

In giving meaning to the symbols of science mind has 

been called into service as their only able interpreter. 

But mi#d is associated in man's experience with personality. 

It cannot be divorced from it in thought. If, then~ 

mind alone can link together these symbols in intelligent 

fashion, and the symbols, in turn, have any application 

whatsoever to the nature of the world of matter and not 

merely to the mind of the dreamer, it seems necessary to 

think of personality being behind the physical world, and, 

therefore, of man's relationship to the universe as being 

a personal relationship. Since in man's experience only 

personality can communicate intelligently with its like, 

it is reasonable to conclude that in order for man to 

read God's thoughts, objectified in the material world, 

their Author must be no less than man who is a personality. 

In other words, if the mathematician is justified at all 

in constructing the world of science out of hjs symbols, 

then the religionist is likewise scientifically authorized to 

• • • • • • 
1. Eddington, Science and the Unseen World, P• 37 
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build the larger world of the spirit out of symbols of 

his realm which together make up the personality.l 

4. The Significance of the New View of the Relation of 

Mind and Matter: More Respect for the Body 

It may seem that with regard to the current views of 

the relations of mind and matter no religious significance 

is involved which has not already been mentioned. But in 

the case of the theory of interaotionism, or in the view 

of. psychophysical organism, the close relation of body and 

mind lend new significance to the regard which must be 

paid to the body. ~ttle respect was had for it in a 

large part of the history of the human race, but to-day 

its value tor the proper kind of interaction, or for the 

right functioning of the human organism has been enhanced. 

There is need of oaring for it religiously in the true 

sense of that word. Matter influences mind, in spite ot 

some religious philosophies to the contrary, and mind 

influences matter. The exertion of the right kind of 

influencmin either direction cannot be possible if the 

medium by which these influences are conveyed is less 

efficient than it was meant to be. Not only is the 

material body of man the temple of the living God,2 but 

it is also the temple of the normal human lite. As such 

• • • • • • 
le Ct. Eddington, Science and the Unseen World, pp.82-83 
2. II Corinthians 6:16 
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it should be oared tor like the soul. The union of the 

material and the spiritual in human lite is indeed a 

sacred union that involves a sacred trust. 

5. The Religious Implications of Indeterminism 

a) Explanatory Statement 

Much of what is involved in the new scientific views 

in the last part of the present chapter is so closely re

lated to a later chapter on man and the new conceptions 

that it seems advisable to deter these considerations 

until the proper time tor their unfolding under that 

caption. Only one or two general thoughts, therefore, 

which might escape notice then, will be briefly mentioned 

'in these concluding remarks. 

b) A Directive Intelligence ot the Universe 

The new view ot indeterminacy that has destroyed de

terminism and taken away the strict uniformity of the old 

physical theory has not at the same time given us chaos. 

As Kirk has well expressed it: 

•I do not believe that the alternative to the classical 
doctrine ot rigid determinism is abindoament ot faith 
in either the reality or the rational control ot the 
universe.•l 

Rather has the current view cleared the way tor a belief 

on scientific grounds in a •directive intelligence• that 

holds these atoms in their courses yet gives to them an 

• • • • • • 
1. :Kirk, Stars, A toms, and God, P• 55 
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individual freedom ot action.l Klrk has spoken dis

cerningly on this point also when he said: 

•The direction science is now taking is to find this 
unitying principle in a mental conception ot the 
universe, in terms ot a Governing Personality, some
thing like our finite selves, to which we are akin and 
in whose supreme will we find the justification ot our 
being and the interpretation of our earthly experience.•2 

This belief must be postulated behind such a theory as the 

principle of indeterminacy if the world is not to be re-

garded as a topsy-turvy place. We must have some kind 

ot direction to take the place ot the old mechanical 

scheme of determinism, else the universe becomes a game 

ot chance on a colossal scale and the old dependableness 

ot nature in which science has boasted becomes nothing 

but a .,th in the past. 

c) Belief in Possibility and Becoming 

But when allowance has been made for this tact, 

according to the current scientific theory that has under

mined the mechanistic philosophy of the past, events need 

not be so stereotyped as was once thought. Since an 

el~ent ot contingency has entered in, which is due to the 

place given to mind in the new scheme, possibilitaes have 

also come with it. One can now talk ot becoming which 

was meaningless in the old system of thought. 3 There is 

• • • • • • 
1. Ct. New York Times, March 9, 1931, Report of words of 

A. H. Compton. Reference cited on authority of Buttrick, 
1esus Came Preaching, PP• 37-38 

2. Klrk, Stars, Atoms, and God, P• 69 
3. Ct. Reichenbach, Atom and Cosmos, PP• 279-280 
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also permitted in the world a capacity to in.ak:e it in some 

small degree different tram what it was before, 1 for the 

mental processes which are operating in the world are not 

those alone of the Superior Mind, but also those of His 

creatures. Whatever chance may rightly be. said to inhere 

in this situation, it is certainly not blind, but reasoned, 

since it bears a definite relation to purposive activity. 

Moral significances, in other words, and with them moral 

responsibility, have made their appearance to lend color 

to life and to give to it an enriched meaning. Of these 

things more will be said later. Suffice it here to say 

as a last word that the new theories have broken the shell 

·or that materialistic philosophy that was determined to 

keep man in a moral condition worse than that of untested 

innocency and not to let him become what it was purposed 

that he should become. 

in good. 

Such a change can only eventuate 

• • • • • • 
1. cr. Jeans, The Mysterious Universe, P• 131 



Chapter IV 

THE SCIENTIFIC VIEW OF '1'RE MACROCOSM 

.&. Introduction 

" " 1. A Resume of the Outstanding Facts in the Hew Views of 

Jlatter 

The previous chapter was concerned chiefly w1 th the 

strange events taking place in the depths of :matter. It 

pictured a microscopic world teeming with a kind of activi• 

ty the. t until recent J'8&rS was entirely' U11lcnon to the 

realm ot material substance. The discovery ot this 

apparently lawless phenomenon bas put a new tace upon 

matter and has liven sanction to a new interpretation ot 

the way in which the heart ot the world works. Old 

schemes, in conse41uence, have been practically discarded 

tor views ot nature that leave room tor freedom, tor :m.o-o 

:rality and tor religion. The higher values ot lite have 

been elevated to a new position because ot the welcome 

which the.y have received at the hands ot those who now see 

that the facts of science cannot be completely satistying 

while remaining aeparate_tram the other facts ot lite that 

are just as valid as their own and are needed to give them 

meaning. 

2. The OUtlook of the Present Chapter 

:rrom this inward look at strange things locked up 1n 

the intinitestmallJ small world at man's tront door, the 

present chapter now turns attention to the bewildering 
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sights in the cosmic depths ot space and to the meaning ot 

reflective thought on the stunning magnitudes ot distances 

encompassed in the picture. It is even concerned with 

the ettorts which have recently been made on the part ot 

scientists to see this picture as a whole. This transfer 

ot one's thought tram the study ot the atomic world, almost 

within reach ot the hand, to an examination ot objects, 

many ot which lie tar beyond the MiltJ Way, and whose 
1 distances are estimated in millions ot light•years, seems 

no easy sh1tt to the ordinary mind. But, in reality, the 

world ot stellar distances and the invisible world ot 

protons and electrons are closely related in the thought 

ot the investigator ot nature's secrets. As leans bas 

put it, '".rhe infinitely great is never very tar trom the 

intinitely small in sc1ence.•2 So close are they, in 

• • • • • • 
1. '!he JU.lk7 Way, which is sometimes called the Galactio 

System, is the name siven to the bun-shaped star-system 
ot which our solar system is but the smallest fragment. 
About 1500 million stars have been revealed thus tar in 
this corner ot the universe by the present telescopes. 
(Ct. leans, !he Stars in Their Courses, P• 104) The 
nearest ot these Proxima Centaur! in ~he Southern 
Hemisphere, is aLout 25,000,000 million miles away; or 
approximately 2?0,000 t~es as tar as the sun, which is 
about 92,90~,ooo miles distant. (a.r. Ibid.!· PP• ?,a,ao) 
Beyond the JU.llq Way are other systems muon ike 1 t or . 
in the process ot becoming like it, which are called . 
nebulae or extra-~aotio systems. Beoent estimates, 
as has been shown, j-laoe the number ot these now within 
ranse ot the telescope at ?5,00o,ooo, which are on an 
average ot 650,000 light-years apart. (ct• New York 
Times, lanuary 13, 1934) 

a. leans, Bos, P• 31 
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tact, that each has made vital contributions to the so

lution ot the othe~'s problems and ot those which concern 

the cosmos as a whole. 

B. !he View ot Space 

1. !he Prevailing Views ot Space Preceding Einstein 

a) Their Common EUclidean Character 

In viewing the outer world one ot the tirst problems 

to be taced is that ot the nature ot space. !his question 

has troubled the mind ot man trom very early' times; but 

onlT the chiet modern answers can even be brietly mentioned 

in this carsor1 attempt to sketch a background tor the 

more recent views ot astrophfsical thought, since the 

paramount interest ot this investigation lies in the new 

concepts and not in the past views. Concerning all ot 

these tor.mer interpretations, however, it may be said in 

general that theT are based upon EUoli4ean1 aeometr.y and 

IUclidean conceptions ot space which were obtained di-
2 rectl1 trom observed phenomena. According to this 

• • • • • • 
1. JDolid, trom which th•adjective is derived, is the 

name ot a tamous mathematician who lived and taught in 
Alexandria during the reign ot the tirst Ptol_,. (B.c. 
505-285}. B1s most celebrated work was the !*«aents 
.21 il~rz, in thirteen books to which two were· su&a 
sequent added. The tirst six ot these are still 
used in schools in spite ot their detective arransement. 
Since some ot the propositions were known before 
Euclid's time, it is ditticult to say what proportion 
at the -work was wholly original with him. 

2. Ct. Dampier, A Blstory ot Science, P• 45 
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ancient viewpoint, space was tlatl and was measured by tbe 

. oustomar,y three dimensions, since no others were then 

thought conceiYable. It was also looked upon as infinite 

in ertent.2 

b) Their ltetaptq'sical Ditterences 

(1) The. Newtonian Conception 

!he conception ot Newton coincided well With these 

general ideas ot space. To h1m. space was boundless and 

tlat, stretching indefinitely beyond the farthest star.s 

But Newton littered tram same ot the later views resarding 

the ver.r nature ot the concept itselt. It was his be~iet 

that space existed in and ot itselt, independent ot the 

mind which apprehended it and ot the objects which existed 
4 in it. In other words, his view was saturated with a 

genuine realism. These things to h1m. were what they were 

because ot their own intrinsic character. 

(2) The Views ot Leibnitz and Berkele7 

• • • • • • 
1. ct. J'eans !he Hew Backgrowtd ot Science p. U9 

Since EUclid in this passage is said to Lave believed 
that light traveled in_straight lines, and to bave 
detined a straight line as the shortest distance between 
two points, it can be interred that he looked upon space 
as not curved but tlat. 
Ct. also Eddington, The EXpanding Universe, P• 53 

2. ct. Barnes, Scientific Theory and Religion! P• 44. !be 
statement of Barnes to the etteot that Euo id taoitl7 
assuaed that a straight line could be ot infinite 
length implies that luclid also looked upon space as 
infinite in order to make possible such a conoeption 
ot the line. 

s. ct. Dampier, A Historr ot Science, PP• 443, 482 
4. Ct. IbldeL PP• 152, 211 

Qt. also Barnes, op. cit., P• 191 



While the theory or Leibnitz also concurred with the 

distinguishing features ot the older view, it, too, had 

some novel characteristics. ~hese were due primarily to 

the particular view ot knowledge, held by Leibnitz, which 

rested on a theory of monads that looked upon the entire 

lite as developing tram within by the laws of its own 

nature. In this view even sensations were regarded as 

innate.l Accordinglf, Leibnitz interpreted even space as 

an empirical concept which is abstracted from man's sense• 
. 2 

perceptions ot the relations existing between real things. 

Instead, therefore, of being an objective conception of 

space like that of Newton, this view ot the philosopher 

turns out practically to be a subjective view identical 

with the concepts of the mind. 

Lei bni tz 4i:rtered, however, trom Berkeley, who was 

ot the ne~ generation atter him, in holding that space 

-was constituted b,y the objective order of 'things in 

them.selves••.3 -
Berkeley's view of space was similar to that 

ot Leibnitz with the exception ot the difference which bas 

been pointed out. Barn~s teels that he was the tirst 

modern philosopher who can really be said to have 

challenged beliet in the external reality ot space. He 

• • • • •• 
1. ct. Bosers, A Student's History ot Philosophy, PP• 

306-311, 319-321 ~ . . 
., Ot.. also Weber and Per1:7, History of Philosophy, PP• 

294-295 
2. Ct. Dampier, A History ot Science, P• 211 
3. Barnes, Scientific Theory and Religion, P• 560 



regarded it as being merely the subjective result ot sen

sations ot sight, touch and movement. Absolute space he 

looked upon as a~ere noth1ng•.l 

(3) !he Theory ot !ant 

!he last ot the tor.mer views to be mentioned here is 

that ot !ant wh1oh, it has been said, •dominated meta-
' a 

physics until the advent ot the theory ot relativity.• 
. 

Speaking ot its individual character, however, it, also, 

is in harmony with the older conception ot an infinite 

space.3 Dampier seems to think that Kant held a middle 

position between that ot Newton and Leibnitz, retusing to 

classify space with either the data ot bodily senses or 

the oonoepts ot the un4erstanding.4 leans, in contrast 

to this explanation, appears to hold the view that Kant's 

theory ot space is wholl1 subjective. He quotes with 

approval the following interpretations ot the xantian 

position on this subject: 

•(1) fte notion ot Space cannot be derive4 trom ex
ternal experience; because, in order that I.,- appre
hend things as out ot me and out ot each other, I must 
have the notion ot Space a1read7 in my mind; . . . 

(2) the notion ot Space is a necessary, a priori one; 
tor I cannot 1ma&1ne Space annihilated, tliouih. I can 
very well think it emptied ot objects.•5 

• • • • • • 
1• Ct. Barnes, Scientific '.rheory and Beli&ion, P• 560 
a. leans, The New Background of Science, P• 96 
3. ct. Wh1tney and, Fogel, An Introduction to Kant's 

crt tical Philosophy, P• 28-
4. cr. Dampier A History Of Science, p, 211 
5. leans, The New Background ot Science, P• 9!~ quoted 

trom Bidpick, The Philosophy ot Xan1i, p. ~ 



The majority or the commentetors would seem to support 

this latter opinion. Space, accordins to Kant, is to be 

looked upon as an iatultion A priori which 1a not 

empirical.1 JUs own statement ot his views is as follows: 

•1. Space is not an a.pirical concept which has been 
derived trom. external experience. J'or in order that 
certain sensations should be referred to som.eth1ns out• 
side myselt, ••• the represen .. tion ot space must be 
already there. !heretore the representation or space 
cannot be borrowed through experience trom relations 
ot external phenomena,: but, on the contrary, this ex
ternal experience becomes possible only by means ot the 
representation or ape.oe. 
2. Space is a necessary representation a jiiori to~ 

ins the very foundation or all external rn !tiona. 
It is tmpossible to imasine that there should be no 
apace though one a1gb.t very well imagine that there 
shoulA be apace without objects to till it. Space is 
therefore regarded as a condition ot the possibilit,r or 
phenomena, not as a determination produced by them; it 
is a representation ~ p~~ori which necessarily precedes 
all external phenomena. 

Prom this it is clear, as Snowden :bas pointed out,3 that 

Kant's theory or space is subjective. It is consonant 

with his view ot knowledge in which the categories or the 

mind are supposed to give tor.m to all the material ot 

i4•as which enters through the senaes.4 But while !&at's 

view or space is subjective, it ditters trom tbat ot 

BerkeleJ' in considering geometrical axioms to be antecedent 

to all experience. 

• • • • • • 
1. Ct. Wh1 tney and Fogel, An Introduction to !'ant ~:a 

Critical Philosophy, P• .28. · 
2. Snowden! !he World A Spiritual S,.stem., PP• 58-59.1. quoted 

troa Jrtii ler' s translation ot Xaat' s Critique or nre 
Beason, pp.-18-19 

3. Ct. Ibid., P• 58 
4. Ct. Weber and Perry, History ot PhilosophJ', P• 353 



There is something to be said, however, tor the 

contention ot Dampier that Kant'·• position 1s a mediating 
. ~ 

one between Hewton and Leibnitz. The great Jhilosopher 

does not say that something corresponding to the conception 

ot space 1n the mind ma7 not exist 1n the objective world, 

In tact, he admits that this conception ot space is built 

trom the material with which the senses ~ish the mind. 

In order that these sensations ma7 be produced there must 

be an objective world which makes them possible. But 

with regard to the •things in themselves• that constitute 

that world he dittered tram Leibnitz only in sa7ing that 

no knowledge ot them is possible. Therefore, xan~·· view, 
' ~ 

in some remote sense may be said to be both subjective and 

objective, with the emphasis on the tor.mer. 

2. The Conception ot Space Inherent in the Theory ot 

!telatirtty 

a) Introductory Remarks 

Though this view ot :Kant regarding space has pre

vailed in the world ot thought until the present day, 

another conception, non-Euol14ean in character, has been 

known to mathematicians tor over a century. It is only 

in recent :rears that the principles ot geometr.r 13'1ns be• 

hind it bave come to be acceptable to phyaicians.1 These 

principles are associated in their development with a nota• 

• • • • • • 
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ble group ot names, including those ot Iobatohnslq, Geuss 
-

and Biemann. It was the contribution ot the latter to 

this subject which laid the foundations tor some ot the 

strange phJs1oal developments ot the present oentur.y.l 

Among the new views adT&nced by ll1emann, not the least 

important 1n ita conseqaencea was th$ conception that 
2 space is tinite and c~ed. ~hese ideas, ch1etly through 

the nrk ot Einstein sinoe 1905 in the tield ot relativity,3 

have been taken up into the recent views ot spaoe which are 

entertained by modem astrophysics, and which .are now to 

torm the subjeot ot investigation. 

b) Principles Underlying the New Views ot Space 

(l) !he Philosophical Ditticulty ot the Intinite 

In considering the new positions it is helptul. to 

know what have been the chiet reasons leading to their 

formulation. The motivation ot a change in view is otten 

very enlightenins. In the present instance it is quite 

evident that the ditticulty ot thinking ot an infinite 

universe bas been an incentive to the theoretical scientist 

to atta.pt the construction ot some other picture more 

aatiatactory because it could more easily be comprehended. 

As Eddinston has expressed it, •Intinite space cannot be 

conceived b,r anybody ••• •4 Barnes, in cont-.plating 

• • • • • • 
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the conceptions, pours contempt upon it by reterring to it 
1 as an •absurd idea• and as a •scandal to human thought•• 

His reason tor this attitude is clearly explained in the 

following words: "'t God's Universe is finite, we can 

hope to begin to understand the range of His activit,r: it 

it is infinite any such hope must be aban4oned.•2 That 

this is the generally accepted basis tor the new theories, 

is deducible tram the tact that the author ot this state• 

ment identities htmselt with the scientific group when he 

makes this explanation. 

It this ditficu1ty is looked at through the eyes ot 
. 

the scientist, it can be most talrl1' appreciated. J'eans 

has undertaken to poiat out by means ot a bit ot explanation 

and historical ret~peot the dilemma which is involved tor 

aoienee in the supposition ot the infinite. Bls case 

runs as tollows: 

ext matter eXtended through unlimited space, there would 
be an intinite amount of it exerting its attraction on 
planets, stars and galaxies, and this would cause them. 
to move at speeds tar greater than those actuallJ ob
served--at infinite speeds, 1n tact. The only escape 
would be by supposing tba t there was only a tini te 
amount of matter, an4 as this could only occupy a finite 
amount of space, it lett an intini te amount of space 
entirely devoid ot matter. Such a concept could not be 
disproved as being in anr way ridiculous or tmpossible, 
but it was certainly not convincing by its inherent 
reasonableness. l&nt had dismissed it on the grounds 
that an intini te space would contain nothing by 

• • • • • • 
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which to locate the position ot a finite material world. 
If the question 'lfhere is the·· tint te matter in infinite 
spaee?' adm1 tted ot no answer, then there could not, 
according to Kant, be finite matter in infinite spaoe.•l 

(2) ~he Supposed Unjustitiableness of Belief' in 

Int1n1 te Spaoe 

(a) Infinite Space Undisoovered as Yet b;r 

Science 

!he ph1losoph1oal diftioult;r ot conceiving the inf'i-

. Bite has not been the only inducement to develop a new 

viewpoint with reterenoe to the cosmos; science itselt has 

issued a manitesto in ita own name in tavor ot.a change, 

Ver;r trankl;r bas it said tbat the tacta do not warrant a 

belief in an infinite world. On thi~ point Barnes says: 

ttzt absolute space, the vast tenement-house ot our 
imagination, exists, we have tailed to discover it. 
!here may or there may not, be an •ether' tilling all 
space ••• but it is certain that, it an ether exists, 
we have tailed to determine the mo~ion ot matter rela• 
tive to it.•2 

., 

It is evident that this tailure to tind infinite space 

rests upon the recent assumption ot science to the ettect 

that space cannot exist without objects to till it, where

as the tomer view ot xa.pt, lfnton and then Descartes 

rested upon the belief that objects cannot exist without 

space.3 Once this new theory is accepted, no space ot 

infinite extent can then be postulated until some uni

versal substance like an ether is scientifically known to 

•••••• 
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ocoupy it. But since the latter tact is not demonstrated, 

scienoe pronounces against the absolute character ot the 

space supposed to contain it. 

(b) Intinite Space Opposed to the Recent 

~heory ot Cosmic Bay Origin 

A universe ot unending e%tent also necessitates a 

beliet that radiation trom the stars is gre.duallJ' being 

lost in the depths ot space and oanple,elJ' dissipated. 

But it the cosmos were looked upon as a finite region, 

this radiation would never get so tar away that it could 

not be returned to us in some W&J'• It would still be 

possible to speculate upon the origin ot matter in the 

depths ot interstellar apace in compensation tor the loss 

ot matter through radiation or annihilation in the stars. 

~his would per.mit a two way process which, same scientists 

seem to believe, makes a strons appeal to reason by pre-
2 venting hopelessness. 

c) fte Essential Features ot the N'ew Theory ot Space 

(1) Space Viewed as !'1n1te and Unbounded 
' 

from an examination ot the new conception ot the 
' 

cosmos which has gained inoreasing tavor in recent years,, 

the tirst impression gained is the emphasis which it 

places upon the finiteness ot the world. In comparing 

• • • • • • 
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the merits ot the new position with those ot the old one1· 

Bddington attempts to give a reasonable presentation ot 

this view as followst 

~or to the relativity theory the orthodox view was 
that space is infinite. No one can conceive infinite 
apace; we had to be content to admit in the phpioal 
world an inconceivable conception--disquieting but not 
necessarily illogical. Einstein's theory now otters 
a wa.y out of the dilemma. Is space inf1Dite or 4oea 
it come to an endt Neither. apace is tini\e '*' it 
has no end; 'finite but unbounded' is the usual phrase. 

Infinite space cannot be conceived by anybody; 
finite but unboup.ded space is ditticul t to conceive but 
not t.possible.•~ 

In his latest book the same author gives u even clearer 

explanation in this extract: 

•The whole area of the earth's surtace is tini te, and 
so too the whole volume of spherical apace is finite. 
It is finite but unbounded• we never come to a boundary, 
but owing to the re-entrant property we can never be 
more than a limited distance away trom. our start1ng
point.•8 

It will be readily seen tram a caretul comparison ot these 
' 

statements that the new hJpothesis, while championing a 

finite outlook on the world, at the same time studious~ 

aeeks to remove all ideas ot boundaries to the tinite. 

~bus do the theorists seek to make the concept a self

contained picture that does not require a turther back

ground to complete it. 

(I) Space Viewed as Ourred 

(a) A. General Picture ot 0\lrved Space 

• • • • • • 
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The preceding view ot space as limited in e~ent has 

necessarily involved a second characteristic ot curvat~re 

to make the hJpothesis tenable. So intimately is this 

idea bound up with the first that, in order to explain the 

one, the other must be introduced. This finite space, 

according to the new view is, theretore, to be looked upon 

as curved and, consequently, as capable ot being 'girdled' 
-with thought,. it not with any known physical means. 

1eaas explains the view in very tam1liar terms when he 

says: 

. "''e are beginni:ng to think ot the universe as Columbus I' 
ahd a.tter h1m Magellan and Drake, thought ot the ea.rtn
samething enormously b~~ but nevertheless not intintely 
big; something whose 1 ts we oa.n tix; somthing 
capable ot being tmastaed and studied as a single com
plete whole; so.methins capable ot being oiroumnavisate4 
it you like • • • . 

Scientists now believe that it we could travel 
stre.iSht on through space tor long enoup, we should 
also come baok to our starting-point; we should have 
travelled round the un1verse.•l 

In. seeking to answer a cr1 tioism that a t1ni te space 1Jfuld 

eventuallY lead in thOUSht to the edse ot nowhere, the 

same writer remarks: 

•it we travel on in a straisht line over the surtace ot 
the earth, we never come to anyth1ns which· is not the 
surtace ot the earth. Space is like the. t; we o:1 never 
pass trom space to something which is not space. 

The view is calculated to end thinking about a beyond by 

imprisoning man 1n the envelope ot space and never 

• • • • • • 
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permitting him to get outside ot it even in thought. 

Such a universe is rightlY called a salt-contained unit. 

(b) The Scientific Explanation ot CUrvature 

in Space 

.&.n earnest attempt bas been made to sive this theory 

ot curved space strong scientific support. Fundamentally, 
" 

the view is based upon the beliet ot science that the 

material content ot space is nothing but the sign ot acute 

warpings in space-t1me.1 That matter is such an agency, 

is interred trom the phenomenon ot the curving ot light

rays which is observed at a solar eclipse, and from the 

curvature which is traced in the paths ot planets and 

comets. These occurrences used to be attributed to the 

gravitational pull ot matter, but are now believed to be 

the direct result ot the bending ot space by the material 

bodies which occupy it. According to this theory, a 

universe, totally empty ot matter, would have no curved 

space because there would be nothing to produce it. Its 

size would, therefore, be infinite. But since the uni

verse is not empty, its size is determined by the quanti~ 

ot matter it contains. The larger the amount ot matter, 

the more sharply will space be bent back upon itself and 

the smaller, in consequence, will be its circumterence.2 

• • • • • • 
1. Ct. Barnes, Scientific Theory and Beligion, PP• 191•591 
2. Ct. leans, The Mfsterious Universe, P• 72 



!bus the presence ot material subst•nce in the cosmos is 

made to serve two purposes instead ot one in the new 

thought ot science. It accounts scientifically tor the 

taots tormerly explained by gravitation, ~d it closes up 

the universe so that there is no need to taoe an intini te 

expanse outside the world in which one lives. 

(3) Space Viewed as Expanding 

(1.) t.rhe Prevailing View 

l) A Figurative Bepresentation 

Wbile it is not extremely ditticult to see the re

lation in thought ot the theory ot the curvature ot apace 

to that ot its finiteness, one would never have suspected 

that these ideas in turn would be Jp1ned to a view ot an 

expanding universe. But such has been the c•s• in the 

new development ot scientitio thought. A recent theory 

that represents the cosmos as expanding like a soap-bubble 

has rapidly sained prominence. A Belgian mathematician 

named Lemaitre proposed it to show how Einstein's universe, 

as soon as it comes into existence, begins an indefinite 

expansion. As the process continues, the objects in the 

universe, like the particles ot the bubble, pow fUrther 

and turther apart until the nebulae themselves are sepa• 

rated by an inconceivable gult.1 ~e only ltmit tor such 

an expaDSion, it it oan at all be said to have a bound~, 

• • • • • • 
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is, of course, infinity, which it approaches as the unive~se 

becomes more and more empty ot matter.l 

8) Its Compramising Origin 

Preceding this view ot Le.maitre there were two 

theories ot the universe in the tield which seemed to be 

in opposition to one another. In Einstein·• s earlier view 
·~ 

the universe was thought to have •an inherent curvature, 

besides that produced by matter, ot such a kind that its 

size would increase it the amount of matter 1ncreased.•2 

!JUs, of course, was oont:rary to the present bellet that 

the more matter there is in the universe, the less space 

will be needed to hold it, because ot the greater ourva

ture.3 BSYertheless, Einstein somehow, by a mathematical 

process not intelligible to the laymen, arrived at the 

oonclusion that the universe is in a state ot equilibrium. 

and is w1 thou t motion. 4 

But, on the other band, de Sitter, while believing, 

like Einstein, in the curvature of the universe through 

the inherent properties of apace and time, and through the 

presence of matter, looked upon the efteot ot the latter,. 

because ot its sparseness, as insignificant in comparison 

to the to~er. Accordingly, he came to a different con-

• • • • • • 
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elusion by the application ot mathematics to the probl~, 

He held that there was a tendency tor space to expand or 

contract, and tor all the objects in it to drift apart or 

to rush towarls one another. !his seamed like an open 

contradiction ot Einstein's view until Lamaitre came tor

ward to show how the two concepts were complementary to 

one another. He e01red. how Einstein's universe wae un

stable and was expanding at a gradually increasing rate 

into the kind ot universe pictured by de Sitter where the 

density ot matter approaches zero. These two seemingly 

antagonistic views were thus revealed by Lemaitre to be 

the limits ot possible universes, with many other models 

1711l8 between th~ 1 

3) Its Recent Scientific Oont1rmat1on 

Recent scientific discoveries have tended to es• 

tablish the theory more tirmlr in the minds ot scholars. 

Yor some years it has been noted that the ~ote spiral 

nebulae appear to be rushing away trom the earth, and p~ 

sumabl.7 trom one another, at terrific speeds which become 

greater as the distance increases. One ot these nebulae, 

recentlY investigated at Mt. Wilson, was round to be re

ceding at an approximate speed ot 12,500 miles a second. 

Roughly speaking, it has been discovered at this ssae 

••••••• 
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station that the speed ot recession tor the individual 

nebulae is proportioned to their distances trom the earth. 

This tact is as it should be it the new oosaologr ot 

relativity is correct.l 

(b) The New Tiew ot Binetein and de Sitter 

However, this view is not the only one which has 

been put forth in late year•• Dean Inse 1ntorms us, upoD 

the author1 ty ot Professor P1azdo ot lfott1ngham, that 

Einstein himself in 1931 abandoned this theory ot a uni

verse expanding to all eternity, substitnting tor it one 

in which there is alternate expansion and oontraotiont 

The Deu. says tbat, it this be Einstein's settled Tin, it 

represents a revolutionary change of thought, which means 

a return to the old theor,y ot cosmic cycles tor which he 

has expressed a strong predilection.a 

(o) !he Latest BlPothesis 

• • • • • • 
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A reference b. a recent scientific ar1iiole in the lfn 
York Times to an iden1iioal view ot de Sitter seems to 
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poaition until it aceords with Einstein's newest eon• 
ception. (ct. Nn York Times, Jllaroh a, 1934) 
Certainly in de Sitter's tor.mer theory, according to 
the majority ot the current explanatioas ot it at least, 
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have claimed this) but only that ot one process or the 
other being pursued to a finish. But it this modifi
cation ot view be oorreot, then the new b7pothesis bas 
the prestige ot being sponsored by two great minds. 



But the end ot new cosmologies bas not even been 

reached with Elnstein's latest contribution to the subject. 

Kore recently still, Dr. Lemaitre and Dr. Shapley have 

jointly sponsored before a meeting ot the National Aoade~ 

ot Sciences a view ot the universe that does not see the 

whole ot it expanding unitormlJ as a bubble. In this new 

hypothesis there are sam~ spots in the cosaos where the 

two major torces ot attraction and repulsion are balanced. 

~hese portions ot the complete whole somehow det.J the rest 

ot it by remaining in a state ot equilibriUJD., and break 

down, in consequence, the theory previously held to the 

etteot that space, as Einstein said, is •eating up matter.• 

When other parts ot the universe seem to be in an explosive 

state, these stagnant spots, as Professor Shapley has 

called them, continue in a condition ot quiescence that 

shows no sign ot change. In addition to these strange 

patches ot the sky, it is said that there are also other 

regions, distr11Mated in the generally expanding space, 

which are literallY collapsing while the opposite process 

is going on around them, or rather while they themsel-ves, 

in this shrinking condition, are moving apart trom one 

another at velocities proportional to the distance. While 

it is still admitted in this new view, that the major part 

ot the universe is still expanding, these areas ot collapse 

and equilibrium are said to be not insignificant parts ot 

the universe. lemaitre holds that they must be identified 



respectively with the extra-galactic nebulae and with the 

nebular clusters. According to this theory, too, the 

same collapsing process which for.ms the nebulae also pro

duces the atars.1 

cl) !'he J!echanism of Ita Defense against Criticism 

(1) A General Explanation of It 

Scientists who hold to the main features of the new 

view of space,--in particular, to the conception of its 

finiteness, have anticipated strong criticism ot the 

hypothesis, and, accordingly, have sousht to give it 

ample philosophical support. In endeavoring to obviate 

the eesming absurdities inherent in the latter idea, the 

scientiti~ apologist says 

-.e cannot attribute any reality to the space ot the 
universe, except ••• as a mental concept; any attempt 
to assign a degree of reality different from this to 
apace leads only to contusion and contradictions.•! 

Considering this troublesome difficulty in another 

connection, the same author aays: 

~pace begins to appear merely as a fiction created b.J 
our own minds, an illegitimate extension to nature ot 
a subjective concept which helps us to understand and • 
describe the arrangement ot objects as seen by us •• •v 

test the critic's comprehension ot the new scientific 

conception of space should be incaaplete, 1eans outlines 

• • • ••• 
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the chief objection to it t.rom the standpoint ot ••• im

possibility or thinking ot finite space without thinking 

ot more beyond, and so on U. intinitmn, and then makes the · 

following reply: 

~e twentiet~·oentury critics who make these comments 
are still in the state or mind ot the nineteenth•century 
scientists; the7 take it tor granted that the universe 
must admit or material representation. It we grant 
their premises, we must, I think, also grant their con
clusion--that we are talking nonsense--tor their logic 
is 1rretutable. But modern science cannot possibly 
grant their conclusionl_it insists on the finiteness ot 
space a1; all costs. 'l:'Ais or course means that we mus't 
den7 the premises which our ori'tics unknow1ngl7 assume • 

. The universe canno't admit or material representation, 
and the reason, I

1 
think, is that it has become a mere 

mental concept.• 

'!be previous remarks are evidently intended to 

accord well with the frequently expressed belief or this 

well-known scientist to the erteot that •reali t7 must have 

something ot a mental nature about it.•2 It, theretore, 

one draws trom these statements the intended conclusion, 

it is not surprising to hear this popular spokesman tor 

the new view sa7, in answer to those who would create 

what seems, tram the new view ot science, to be an unneoes

sar7 problem, that -we need not puzzle over the finiteness 

ot space; we reel no curiosity as to what lies be7ond 'the 

tour walls which bound our vision in a dream.•3 

(2) Its Wide l:mploy:ment 

•••••• 
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SUch a subjective conception ot space as that just 

presented has received a friendlY welcome tram many 

scientists and philosophers. Those most prominent to-day 

in the tield ot aatr,p_,.ios have adopted it as their own 

Tiew because it appears to them. to put an end to innumer

able questions which arise in aD7 other attempted expla• 

nation. As Barnea has expressed it, -tnoreasin&ly modern 

pb7sicists accept Berkele,r's conclusion that space is the 
-

subjective result ot sensations of sight,· touch and 

movement.•l Man7 philosophers also are inclined to give 

the view hearty endorsement. Speaking tor these, one has 

s1ven the reason tor this position when he says: 

"J.ll our .!tXPerienoes ot space are modes ot sensation 
and thereby become involved in its subjectivity. We 
derive our ideas ot space traa the sensations ot sight 
and touch and muscular effort. • • 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • 

~ension • • • is an experience occasitaed in the 
mind O,r same reality whose nature at this point in our 
inquir.y has not yet been reached. We do not experience 
objective space, but we spatialize subjective 
experience.•2 

Knudson undoubtedlY shares this viewpoint also. 

Declaring that an ontological space would land us in 

hopeless ditf1cult1es, he proceeds to list the arguments 

against it and then to characterize space in a manner tbat 

is consonant with the recent position ot science. B1s 

•••••• 
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discussion seems so pertinent to the recent scientific 

view of the subject, and is so well calculated to give it 

the philosophical support which it seeks, that it is 

fitting in concluding this presentation ot the detense, in 

order to present the picture tairly, to quote his remarks 

in full. He says: 

~uch a conception ot spaoe (ontological) is incon
sistent with ~r idea ot reality as active, since 
space is not active and cannot be so conceived without 
being despatialized. It is inconsistent with the 
unity ot the world•grouad, since any being in a real 
apace would be divisible. It is also inconsistent 
w1 th the in tell eotual demand. tor an ultimate monism,· 
since a real space alongside ot the world-ground would 
involve a fUndamental dualism. We reject, therefore, 
the metap~sioal reality ot space and hold that it is 
as phenomenal as the matter supposed to be contained in 
it. Apart tram experience space has no existence. 
The spatial world is an etfeet in us and in thinking 
beings in general. We need a real space to see thi~ 
in as little as we need a real space to dream things 
in. Both the reactions ot the sensibility and the 
activities of the mind are spaoeless, and it is these 
that stve rise to the knowledge ot space. Space, then, 
is simply the form ot objective experience, and in and 
by itselt is a bare abstraction. Without spatial 
objects there would be no space. Its phenamenality, 
therefore, is a oorollar.y of the phenamenality ot 
matter,•l 

3. Objections to the Bew Theory 

a) Soientitio Misgivings That Tend to Weaken It 

(l) The Scientist's General Contession of Inade

quate Xnowledge ot Sploe 

!'rom these stateents explaining and defending the 

new view it must not be concluded, however, that there 

• • • • • • 
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are no objections or difficulties in the way of its whole• 

hearted acceptance. EVen the scientist himself, when he 

is not actually engaged in expounding the view, betrays 

unwittinsb' a certain. distrust ot his theoretical results. 

In discussing the curved continuum postulated by this 

theory; leaas says that 

•it only tells us ot the metrical properties of spacei 
and aoth1ng as to its essential nature ••• After 2,000 
years of metaphysical discussion, the question stands 
much as Plato lett it in the fimeeus (pp. 74,144); the 
growth ot scientific knowledge baa done little more 
than negative the speculations ot subsequent philoso
phers. or all erteraal entities, perhaps apace is the 
one whose essential nature is least like~ to be under-
stood by the hlllll&Jl mind, since it is hardly probable 
that what is completely external to the mind and 
without ettect on the mind, will admit of belns pictured 
in terms of familiar concepts inside the mind.•l 

(2) Objections to ~uestionable Scient1tic Facts 

about the Universe 
(a) Iatini te Space Bot Yet Soientifioall7 

Disproved 
YUrther.more, in spite of all that has been said in 

behalf ot a finite universe, the ardent advocates of the 

recent view admit by their own speculations that the new 

theory may have to be revised or even rejected in the 

tuture. But it it were an established scientific tact, 

based on ample knowledge, such forecasts ot its possible, 

complete overturn would be unwarranted. Deterring to the 

• • • • • • 
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current status of knowledge about the universe, 1eans says: 

•The present situation may be perhaps summed up in the 
three statements: · 

(1) !he earth is only one member of the sun's tam11y. 
(8) !he sun's family is only one member ot the 

Galactic System. 
( 3) The Galao tic System is only one member of the 

· system of star-cities in space. 
~is 1s the fUrthest that astronomy has travelled so 

tar, but we may well wonder what the situation will be, 
say, a thousand years hence. Will the above three 
statements still suttioe, or will they have been 
SUP1)lemented by :raore stttement$ ot the s•e kind? In 
o~ner words, sna~~ we t nd that the whole system ot 
star-cities onlY torms one unit 1n a still vaster 
assembly, and this assembly perchance a mere unit in 
something vaster still?ftl 

!he concluding portion ot this statement, it it has any 

meaning at all, seems to be an admission that present 

knowledge ot the cosmos is too inadequate tor any theory 

about it to be dogm.atioally asserted as true, and that 

growing knowledge may necessitate the expansion ot the 

present theory to take on infinite dtmensions. It the 

boundaries ot the universe, on the basis ot present 

knowledge, are only tentative, it JD&7 be necessary as 

precise intormation &rows, to pash them back indefinitely• 

But such a theory is certainly a tacit concession that in 

reality we do not know scientitioally how vast the totality 

ot things may be. It the h~rizons enlarge as knowledge 

grows,-.and we have ontr a tinite knowledge ot things 
at any time, it is seemingly reasonable to suppose that 

• • • • • • 
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an infinite knowledge would reveal an infinite world. 

(b) Interstellar Origin of Cosmic Rays,, Said 

to Favor a Belief in A Finite World, Is Not Proved 

An a'tteapt to find the source ot the cosmic ray has 

led some seiutists to postulate the neoess& ty ot a tini te,, 

closed world tor the tor.mnlation ot any satistJing theory. 

If,; they say, the world is open, then the vast majority 

ot radiation is forever lost in the depths of space. But 

it this radiation goes out into a finite world selt-con• 

tained, it is not +ost, but remains within a definite 

volwne ot spaee and may some day return in one fo:r:m or 

another. Consequently, the theory of llillikan, to the 

ettect that these rays are produced in interstellar space 

by the tor.mation ot atomic nuclei trom radiation dissipated 

by the stars;,l has been seized upon by these men to support 

the new theory. But the difficulty with this argument 

tor a tini te un1 verse .is that it is based upon a pre

carious theory. In tact, Campton, writing atter the 

extensive expertaents which he conducted nearly two years 

ago in strategic places all over the world tor the purpose 

ot learning more about these ~sterious rays, frankly de

clares that their origin is unknown.8 So long as this 

• • • • • • 
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ignorance remains., no theory of a finite world can tind 

aoientitic suppo~t trom the actual phenomenon of the cosmic 

ray, 

It is only tair to sQ', howner, that a report of 

the recent remarks of this same author before the American 

Physical Society, in which he is said to have set forth 

the results of the study ot cosmic rays in the atratos»here 

last summer b.J Settle and Yordne,y, indicates that he -now 
believes these rays really oome tram the remote parts ot 

the cosmos• instead ot tram the distant parts of the 

envelope o:r air surrounding the earth.1 Whether this be 

Protessor Compton's actual statement, and it so, whether 

it be his settled opinion, is difficult to say. Even it 

this remark attributed to him be correct, it does no 

more than reveal the unsettled state of scientific thousht 

with regard to this mysterious ray. Again, therefore, it 

may be said that so long as uncertainty regarding its 

orisin obtains, it is not sate to make it the ally ot aD7 

theory. Before it ean be attached to any world view as 

a vital aid to its acceptance, its own birthplace anst 

tirst be reasone.bJ.7 established. But it it shoul4 be 

satistaotorily demonstrated that the source ot these ~· 

is located in the depths ot interstellar apace, it is 

••••••• 
1. c:r

1 
Hew 'tork !'im.es, J'ebruar,r 25, 1934, Article by 

Wa demar X&em.ptter1i 
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difficult to see even then how this tact would necessitate 

a closed universe. On the theory of an infinite space 

surrounding the universe, enough radiation tram the stars 

ot the galactic systea, as well as tram the distant nebulae, 

might perhaps tall within the area ot the Milky lfay and 

the adjacent regions ot space to make possible the amount 

ot cosmic rays reaching the earth. Certainly no scientist 

ean measure with sufficient accuracy the amount ot this 

radiation pouring in trom all possible sources out in 

apace to say Whether or not this is an utter impossibility. 

To attaapt to do so at this stage of knowledge would be 

presaaptuous, to say the least. 

(c) A. finite Universe, Required :t'or the 

Retention ot Heat, Cannot Be Proved ~o Be Belptul 

Ce.rtain scientists also bave teared lest a wide-open 

universe cause the loss ot heat by its escape into the 

infinite distances and eventually bring about a heat-death 

in the regions where matter ex1sts.1 But some ot those 
who advocate the new theor,y ot a finite world have con• 

tinued tt mainta 1n at the same time that the universe is 

slowly dying and approaching a condition in which all 
8 

substance in it will be at a unitor.m taaperature. It 

all the matter contained in the present world should 

•••••• 
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discussion of this theory will be round in the latter 
part ot this chapter. 



finally be dissolved completely into radiation, they bave 

estimated that the temperature ot space in the whole ot 

this confined universe would not be raised more .than el.Wen 

degrees above absolute aero, so nat is the area surround-

ing the heavenly bodies which would have to be heated.1 

~his slight change in the temperature ot the universe is 

too U ttle to warrant closing in ,pace in order to con

serve the radiation. 

hrthemore, it is well known that the temperature 

ot the earth is deter.mined largely by the heat and light 

which it receives trom the sun, the radiation trom all 

other stars and distant objects ot the sk7 attecting it 

very little. It bas been said that it the rest ot the 

universe, apart trom the sun, were suddenly to be melted 

into radiation, the temperature of the earth would be 

raised such a small tractional part of a degree that the 
2 

ohange would be unappreoiable. On the strength of these 

facts, then, it would seem to make little difterence, so 

tar as living conditions upon the earth are concerned, 

whether the universe were self-contained or open on all 

sides. And any arsument tor a finite world, on the basis 

of the necessity tor retaining its heat, tails to make a 
reason~ble appeal because the taots in support ot it are 

1. ot. Jeans, Eoa, P• 4B 
a. ct. Ibid., P• 49 

• • • • • • 



not compelling. 

(d) The Cunature ot the Universe Not 

ScientificallY Demonstrated 

In order to distinguish different kinds ot space, it 

is necessary to study very large triangles and rays ot 

light coming tram vast distances. Consequently, the work 

ot demonstrating the actual curvature ot space belongs to 

astronomy.1 But thus tar this science has been unable to 

prove experimentally what has been assumed theoretically 

tor the purpose ot completing a new conception ot the 

world that att~pts to remove aabarrassing questions about 

wbat lies beyond it. The lack ot any genuine tactual 

support tor this theory, in the results ot the scientific 

efforts to this end, is frankly revealed by de Sitter who 

says: 

-zven the most refined astronomical observationaL 
however, 1ail to show any trace of curvature. rhe 
triangles that we can measure are not large enough, and, 
I tear, never will be large enough, to detect the 
curvature.tt2 

When these tacts are carefully taken into consideration, 

along with this author's turther categorical statement 

that ttwe shall never be able to say anything about the 

curvature without introducing certain bypotheses•, 3 it 

becomes clear that the scientific undergirding ot this 

• • • • • • 
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new world is as yet very meagre. '!'he whole con .. 

cept may prove to be top-heavy when more tacts came to 

light •. 

(e) '!'he Facts Used to Support the Theory ot 

Ln Expanding Vni verse May Be Explained in Other Ways 

It bas already been pointed out that the view of an 

expanding universe is prinoipally dependent upon the 

evidence of the reddening of spectral lines, produced by 

distant objects in the sty, which is interpreted to mean 

that remote heavenly bodies are receding at high speeds 

trom the earth and also trom one another. '!'he au.thority 

tor this interpretation of the spectral lines is the 

well-known Doppler principle which declares that light 

emitted by a body receding trom the earth is redder than 

that emitted by a body approaching it. '!'he only reason, 

theretore, tor concluding that the distant nebulae are 

receding from earth is, that their light appears redder in 

the spectrum than scientific calculations would seam to 

justity.1 from this phenomenon of light, explained in 

ter.ms of receding objects at vast distances from this 

quarter of the universe, it has become easy to inter that 

the cosmos is expanding. Bence has arisen the new theory. 

But these tacts employed to uphold the conception of 

an expanding universe are capable ot an interpretation 

•••••• 
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which does not sustain the recent hypothesis. As Jeans 

has said, other things than receding nebulae can produce 

the reddening of light. The sun's weight and the pressure 

of' its atmosphere may cause sunlight to take on this 

appearance. Even the passage of' this light through the 

earth's atmosphere may produce the same effect. Dr. 

ZWicky of the California Institute has further suggested 

that the reddening may be due to the gravitational pull of 

stars and nebulae on light passing close to them on its 

way to the earth. Compton has shown that radiation is 

deflected and reddened when it encounters electrons in 

space.l !rom de Sitter also has come a suggestion tbat 

light loses energy as it gets older and reddens with age 

as it continues to travel through space.! leans claims 

that, according to the theory of' the universe which de 

Sitter holds, distance alone produces this mysterious 

effect upon ligb.t.3 

There is other evidence, too, which suggests the 

spurious character of' the observed recession of' nebulae. 

Som.e of' these neearest objects, tor instance, produce a 

light bluer than normal, which so tar as is known, can be 

caused only by some approaching body. This tact has been 

understood to mean that the nebulae closest to earth are · 

• • • • • • 
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coming towards it. Ynrthe~re, the apparent speeds ot 

these nebulae, which are not always proportional to their 

distances, present a disturbing problem to those holding 

the new view ot an enlarging universe. Both these 

observations, •~specially the tor.mer, seem to militate 

against the truthfUlness ot the new theory as a whole.l 

These tacts, nevertheless, do not hinder Jeans tram 

holding to the conception ot an expanding universe. His 

reason tor continuance in his beliet seems to be as follows: 

•it the universe is built in the way we have described, 
the nebUlae as a whole must undoubtedly be running away 
trom us; theoretical considerations demand this and can
not be satisfied w1 th anythi.ng less, but they do not 
tell us the speeds ot the nebular motions.•2 

Be does admit, however, in discussing this matter, that 

most ot the reddening mB7 be due to the ettect suggested 

by ZWickJ, or to other causes, while very little may be 

the result ot the motion ot recession. This concession, 

as well as the reason actually given in the tace ot these 

tacts tor claiming partial support ot the new hJpothesis 

by the Doppler ettect, seems to weaken the position con• 

siderably. In appraising the importance ot this phe-

no.menon, therefore, tor sustaining any theory, it is easy, 

in the light ot this uncertainty and hesitano;r, to under

stand the greater modest:r ot de Sitter when he sa;rs: 

••••••• 
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Win tact, all that the observations tell us is that 
light coming tram great distances--and which therefore 
has been a long .time under way--is redder when it 
arrives tban when it lett its source.•l 

This statement makes clear that the numerous possibilities 

ot interpretation tor the known tact only produce embarrass• 

ment tor tbe theorist and make his argument precarious 

when it is based upon an obse~tion whose ezplanation is 

in dispute. 

But a very recent interpretation ot this shift 

towards the red in the lines ot the spectra from distant 

nebulae would abolish entirelr the theory of the ex• 

panding universe. Dr. I. P. Wold of Union College, 

speaking a short time ago before a joint meeting of the 

American Physical Society and the Optical Society of 

America at Columbia University, put forth the view that 

this phenomenon could best be interpreted on the as

samption that the velocity ot light is retarded as it 

travels continuously through space. It this decrease in 

speed were to amount to 5.'12 ten-billionthS of its 

velocity per year, he declared, the result would be suf• 

ticient to produce the observed shift towa~s the red in 

the spectrum. In other words, tbe new theory, instead ot 

finding in this shitt in the lines ot the spectrum a con• 

firm~tion of the hypothesis ot an expanding world, in

terprets it merely as evidence that light in its travels 

• • • • • • 
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has become •tt.red• and has slowed down its pace somewhat.l 

Such theorizing as this shows that the possibilities ot 

explanation have not yet been exhausted and that an entirely 

new interpretation of this strange tact m&T be on the road 

to acceptance among scholars. At any rate, it can be 

said that certainly not all the hypotheses that are e~ 

t~cted from the Doppler ettect are in any wise s,mpathetio 

to the theory ot a universe that is enlarging. 

(3 ) The Present State ot Cosmology 

A final cause ot scientific misgiving with regard to 

the new theory of the universe is the seemingly tentative 

character ot present cosmological views. The hypotheses 

ot even the great scientists in these matters are otten 

contusing and even conflicting. !bus tar there seems to 

be no established order in this field ot thought. The 

ourren t state of opinion regarding all cosmic problema 

appears to be one ot restlessness. 

dition of the present mental atti'tude towards these great 

questions is well described by de Sitter in the following 

passage: 

•our conception ot the structure ot the universe bears 
all the marks ot a transittr.r structure. Our theo~es 
are decidedly' in a sta'te ot oontinu.oua,·and just now 
very rapid, evolu-tion. It is not possible to p_.diot 
how long our present views and interpretations will 
remain unaltered and how soon they will have to be re• 
placed b1 perhaps ver.r different ones, based on new 

• • • • • • 
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observational data and new critical insight in their 
connection with other data.•l 

Such being the oase, the soientiric views cannot be taken 

too seriously. What is accepted as true to-day may be in 

the discard t~orrow. Science is only reeling its way 

and in many oases it may temporarily be on the wrong track. 

It behooves the laymen in these matters to tread warily 

and not to accept everything that appears in print, as 

though' it were tully established even in the minds or 
scientists. In the race or these tacts a healthy re

straint needs to be exercised in considering the merits 

ot the new position. 

b) Ph1losoph1oal Ditficultie,s Inherent In It 
' ' 

(1) On the Basis ot the Objective Aeality ot 

Space 

(a) 'l'b.e Difficulty ot Conoeiving the Finite 

as the Whole 

1) Introduction: The Bew Scientific 

Attitude 

When one leaves the field ot strict science and 

enters that ot philosophy, even greater difficulties than 

those just considered begin to arise. The tirst ot these 

originates with a study ot the philosophical premise upon 

which the new theory is based. It will be recalled at 

this point how Eddington, in preparing to set torth his 

• • • • • • 
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new views,, prefaced them with a statement to the ettect 

that intinite space is inconceivable.1 On the supposition, 

evidentlY, that it is best to avoid what cannot be con

ceive~ he then proceeds to sketch the finite view or the 

world. Barnes adheres to this san;J.e tun.damental reason 

tor seeking a tinlte universe. As has already been 

pointed out, he trowns upon the idea or the infinite and 

reters to it as a scandal or human thought.a Such an 

idea is not acceptable to him because it makes hopeless, he 

thinks, the task ot trying to understand the world.3 

!his viewpoint appears to be quite general among those 

who acoept the new cosmology. Jeans and others, while 

they have not so expllci tly g1 ven expression to its 

sentiments, would undoubtedly take refuge in it. 

2) The Scientist's Challenge to the New 

Vin 

But not all scientists tind this position wholly 

satistying. Even its premise has been challenged by a 

member or their own group. Protessor 1. Y. Simpson, in 

reviewing Barnes• Gifford Lectures, takes issue with his 

statement that an intinite universe is an absurd idea. 

lie says in reply that •it is a little difficult to under

stand why infinite space should be 'a scandal to human 

• • • • • • 
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thought.••1 Previous to this remark he declares, in 

justification of his own conclusion, that •as a matter ot 

tac't, we do not know whether space-that convenient name 

which we give to the aggregate ot relations between things-

is finite or infinite ••• •2 
' 

3) As the Classical Philosophers Have 

Seen the Difficulty 

The philosopher has also opposed the principle unde~ 

lyiq the new view of science. While Kant, as a previous 

quotation in this chapter bas shown, found difficulty with 

the problem ot the relation ot matter to infinite space, 

he apparently did not think it impossible to conceive ot 

an infinite universe. In fact, his own speculations on 

the subject seem to make clear that he found this view 

more conceivable and reasonable than the finite one ot the 

present. As early as 1755, Kant recorded thoughts like 

these in his Theprz ,2t !mt Heavens: 

•It the grandeur ot a planetary world in which the 
earth, as a grain ot sand, is scarcely perceived, tills 
the understanding with wonder, with what astonishment 
are we transported when we behold the intinite multitude 
of worlds and systems which till the extension of the 
Milley' Way' But how is this astonisbment increased, 
when we became aware of the fact that all these tmmense 
orders of star-worlds again for.m but one of a n~ber 
whose termination we do not know, and which perhaps, 
like the tor.mer, is a system inconceivably vast--and 
yet again but one member in a new coabination of 
membersJ We see the first members of a progressive 

• • • • • • 
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relationship of worlds and systems; and the first part 
of this infinite progression enables us already to 
recognise what must be conjectured of the whole. 
There is here no end ~t an abyss of a real tmmensity, 
in presence of which all the capability of human con
ception sinks exhausted.•l 

Such thinking in ever-widening circles until the mind is 

lost in a haze of mystery is an indication that the great 

philosopher preferred the conception of the infinite to 

any circumscribed view akin to the modern one, because it 

is more satisfying to the int~llect and, strange as it 

may seem, is more easily conceived, 

Bradley, dealing with the dilemma of the finite and 

the intinite and showing that of its two horns the infinite 

is the easier to lay hold ot, bas also touched upon this 

subject. One cannot do better than quote him in order 

that the tnll force of this contention may be felt. Be 

says: 

-ror take space as large and as complete as you possibly 
can. Still, if it bas not definite boundaries, it is 
not spaoei· and to make it end in a cloud, or in nothins, 
is mere b indness and pur mere failure to perceive. A 
space limited, and yet without space that is outside, is 
a self-contradiction. But the outside, untortunatelyt 
is compelled likewise to pass beyond itself; and the 
end cannot be reached • • • Space, to be space, must 
have space outside itself. It fever disappears into 
a hole, which proves never to.be more than one side ot 
a relation to something beyond.•2 

After reading this, leans admits that there is here a real 

metaphysical problem tor tbe believer in a finite universe. 

• • • • • • 
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In commenting on it he remarks as follows: 

•This quotation raises a metaphysical dilemma which 
science alone cannot claim to solve. It the whole 
continuum is finite, what can there be outside the con
tinuum. except more oontinuum?.,..whioh proves that our 
original continuum w.s not the whole continuum. And 
how can space be expanding, since there is nothing tor 
it to expand into except more space?-.which proves thet 
what is expanding cannot be the whole ot space ••• •~ 

From these words it is evident that the philosopher has 

made his case. lletapbysicall.7, the stateme.nt that the 

infinite is inconceivable is no more true than its 

corollary that the finite is conceivable • There are . 
ditrioulties in both, but it will not do without good 

reason to make one more plausible than the other. 

4) .As the Writer Conceives the Problem 

A. ditticult.J like that involv~d in the new con

ception ot the universe, since it is ot sutticient im

portance to merit consideration and since vital religious 

implications are involved in it, must not be dismissed in 

a studY ot this kind without the presentation ot one's own 
~· 

View Of it. In looking at this problem atresh, then, in 

the light ot modern science, one's attention is first 

attracted to the conviction that underlies the current 

theory. The philosophical basis for the present con• 

oeption has previously been shown to be a belief that 

infinity is unthinkable. Now the principal objection to 

this premise is that it is nothing more than an ad !!2!, 

• • • • • • 
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assumption that makes the wish father to the thought. 

Barnes bas shown this when he declares in his already 

quoted statementl that the chief' reason for accepting a 

finite view is that, if' it be true, we may then hope to 

understand God's activity, whereas if' the infinite view be 

correct, no such hope can prevail. The conclusion to be 

drawn trom this frank contession is that a view of' an 

infinite universe is unacceptable to the modern theorist 

because it leaves unsatisfied his desire to know tully the 

size and character of' the whole of' things. Be prefers 

instead the newer hypothesis because it may permit to come 

true his wish to comprehend the totality of nature. 

This, however, is not to make prejudice su111Brvient to the 

tacts, as ec1ence always seeks to do, but to make the facts 

oontor.m to prejudice or desire. In so tar as this is 

true, the metaphysical starting-point of' the new theory is 

a mirage. 

But if the genuine difficulty of the concept denied 

in this premise be conceded, it cannot be obviated by the 

acceptance or a finite view of the universe. If an inti-

nite world be inconceivable, it does not help matters much 

to try to conceive the finite as the whole in place ot 

such a view. In tact, the latter theory appears to raise 

more'difticulties than it solves. Suppose, f'07: instance, 

• • • • • • 
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that modern cosmology be permitted to shut man up within a 

universe which is finite, end out of which he cannot look. 

Because space is curved and bends back upon itself, thus 

dooming man to see in circles it his sisht would O&rJ'7 tar 

enough, must the mind also be compelled to think in 

circles and never reach out beyond this closed envelope ot 

space? Bather will it persistently ask, What lies be,Jond 

the curved continuum? What is outside this orange sld.n 

ot space? May there not be other self-contained universes 

like this one that exist beyond it? Is it not possible, 

as Kant bas suggested, that each of these may form a part 

of a larger system, and these systems in turn may be 

parts ot still greater systems, and so on in an infinite 

progression? Thoughts like these will not down; they are 

stabborn things and only serve notice on the theoretical 

scientist that the mind is unwilling thus to be perm.anentll' 

shackled. And if the mind be, as Eddington has declared, 

the most direct thing in all our experience, what is more 

entitled to be heard when it speaks and to insist on 

courteous treatment? 

Ot course, the mind recognizes, as the great phi-

-losopher of KOnigsberg did, the apparent antinQm7 ot the 

conceptions ot a finite and an intinite world in space and 

t~e. It tnows that there are difticulties inherent in 

both these views, but since it must choose between them, 

it naturally inclines toward the one best suited to repre-
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sent its desire for unfettered treedom. It thereby 

registers its fir.m protest against being classified as a 

mere mathematical calculator, and asserts that it is in 

sympathy with the philosopher as well. The thoughts 

which well up within it are not content to come to rest 

on this cosmic ball, or to so around it in circles, but 

they bave a tendency to fly ott at a tangent and project 

themselves in a straight line into the dim distances. 

This greatest ot man's possessions will not be bludgeoned 

into complete silence on these great questions as to what 

lies beyond the farthest star. It theoretical physics 

seeks to hold the mind to this finite region, when it has 

once surveyed its realm, it cries out in the spirit ot 

Alexander the Great tor more worlds to conquer. 

However, it must be said that not all scientitic men, 

holding the new theory, deny the absolute possibility ot 

the vaster conception held by Kant and all who believe in 

an infinite universe. !bey cannot do this because they 

view from the inside a world shut in by space, .and are, 

consequentlf, unable to see out. !o deny the utter im

possibility of any reality to the greater view, would de

mand some knowledge of tbat which is outside their seien~ 

t1tic domain. All that they can do, therefore, because 

ot the prohibitions ot their theory, is to retuse to 

attir.m these opposing tenets, so long as they themselves 

continue to support the new hypothesis. Such is the 
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attitude ot scientific agnosticism which Jeans maintains 

towards Kant's v1ew.1 But to ret~in tram unequ1vocallf 

denying that more lies beyond, and even to admit the 

possibility in the slightest, is to weaken the new position. 

It is not sure ot itself, to S&J' the least, when it cannot 

be certain of its limits. 

(b) !he Sel:f'-Betuting Character o:f' the New 

Theory 

!he entangling problems of this current hypothesis 

are numerous enough on the basis ot the preceding consider

ations, but they are even increased when one looks at 

attempts to articulate the subordinate ideas involved in 

it. To say that space is finite with nothing. beyond it, 

and then to declare also that this same universe is expand• 

ing, seems like the enunciation ot two contradictory ideas.2 

I:f' nothing in reality surrounds this closed universe, how 

can the space enclosed in it expand when there is no room, 

figuratively speaking, which it may occupy? Does some 

miracle happen continuously which makes this non-entity 

recede as the balloon enlarges? But even to speak o:f' a 

non-entity receding where nothing is, is meaningless. 

Upon this theory that takes the finite as the all, there 

is no opportunity even to speculate about what is or is 

• • • • • • 
1. Ct. J"eans, The Stars In Their Courses, P• 124 
2. Ct. Inge, God and the.Aatronomers, P• 37 
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not outside. Matter cannot be encroaching upon a 

vacuum when there is no vacuum.. It this be true, how 

then can the circumference ot the sphere, enclosing all 

the ponderable material ot the universe, find opportunity 

to increase by moving turther tram the center?l 

Perhaps the objection may be raised against this 

criticism that it presupposes the concept ot space as a 

vacuum while the view criticized regards it as dependent 

on matter. The tor-mer is akin to Kant's view ot space, 

with the exception that in his view space is metaphysicallY 

unreal, while the latter is Einstein's latest theory. 2 

According to the new conception, where there is no matter 

there is no space, though there may be a void which has 

nothing to do with a .,pace that is always explained in 

terms ot physical measurement.3 Now the answer to this 

objection is that, it the current view ot an expanding 

universe seeks to avert this criticism by denying the 

existence ot empty space outside the closed universe on 

the grounds that it is contrary to its own view ot the 

~dependence ot space upon matter, it must postulate some

thing upon which an enlarging world may teed as its 

circumference increases. It it does not do this, then 

matter is endowed with the power ot creating space ~ 

• • • • • • 
1. Ct. Inge, God and the Astronomers1 P• 49 
2. Ot. Jeans, The New Background ot Bcience, P• 97 
3. ot. Eddington, The Nature ot the Physical World, p.l37 
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nihilo, a characteristic which, so far as human experience 

goes, it is not known to possess. But if the new hy

pothesis does acknowledge a vacuum outside, _the question 

then arises as to what the character of this vacuum is. 

Webster's dictionary defines a vaeutlll as empty space,

the very thing which the view underlying this criticism 

denies, tor space cannot be empty if its existence depends 

upon matter that is not present in a void. On the basis 

ot the new theory neither space nor matter can exist in a 

vacuum. What then can it be? It certainly is not any

thing that is known, since it contains even less than 

empty space. In this case, then, the expanding powers ot 

the universe appear even more miraculous than they do 

according to the Kantian view which is said to have been 

presupposed in this criticism. FUrthermore, to endow 

this vacuum with any characteristics, known or unknown, in 

order to save the new view tram the preceding criticism, 

is to deny that the universe is finite; it cannot be so if 

the sphere of space is enveloped in another medium beyond 

man's present comprehension. Thus the theory wrecks 

itself on either the Scylla of finiteness or the Charybdis 

ot emptiness. 

But this expanding universe is also represented by 

some as continuing to swell eternally. The continuum 

which expands, as will be seen later, includes not only 

space but also time. The latter, though it had a 



beginning , is represented as enduring through all 

etern1ty.1 The expansions also, therefore, must go on 

through eternity. But how can a finite universe go on 

expanding to eternity? This is to make the finite merge 

into the infinite, which is a seeming contradiction in 

ideas. 

In view of these difficulties, one can well under

stand the expression of a wish by Dean Inge that the 

authorities had been more explicit in their unfolding of 

the idea of an expanding universe. There is ala o a 

kindred feeling that these same scholars are all the 

ttme using the ter.ms universe and space in a sense unfa

miliar to the average reader.2 Language with them seams 

often to have lost its common meaning and to have taken on 

some strange and mysterious significance. 

(2) On the Supposition ot Its Subjective Reality 

(a) Introductory: The Avowed Mentalism of 

Recent Scientific 'rhought 

It one looks further, however, than the previous 

viewpoint will take him, his desire tor a greater classi

fication of the meaning of the ideas and words used in 

• • • • •• 
1, Ct. Jeans, The Mysterious Universe, P• 179 

Eddington does not hold this view in common with Jeans. 
He speaks of a point where time's arrow is lost and 
progress will cease (Ct. The Nature of the Physical 
World, P• 83) This idea will be discussed later. 

2. Ct. Inge, God and the Astronomers, P• 49 



explaining the new conception is somewhat satisfied. It 

becomes clear that the new cosmologists do not see the 

world in the light of the old epist~ology. Their con-

oeption ot the universe is decidedly subjective. The 

philosophy which best describes it seems to be that or 

mentalism. Jeans has clearly taken this position with 

reference to the problems or space. Be himself recog-

nizes many of the difficulties which have been pointed 

out on the basis ot an objective reality tor a finite 

universe in finite space.l Consequently, he would cast 

them all aside at one stroke when he says: 

•It we give up trying to attach any sort of reality to 
finite space except that of a purely mental concept, 
our way immediately becomes clear. Our everyday 
thoughts are never concerned with more than a finite 
part of space, so that finite space as a framework for 
mental processes is familiar to us a11.•2 

Xddington's position accords well with this view when he 

declares: 

*The element of per-manence in the p~sical world, which 
is familiarly represented by the conception of substance, 
is essentially a contribution of the mind to the plan ot 
building or selection.•3 

EVen more clearly in the following does he choose mentalism 

tor his retuge when he states that the 

-world of physics is a world contemplated tram within 
surveyed b,y appliances which are part ot it and subject 
to its laws. What the world might be deemed like if 

• • • • • • 

1. at. Jeans, The New Background of Science, P• 291 
2. 3eans, Ibid., P»• 291-292 
3. Eddington, The Batura of thB Physical World, P• 241 



probed in same supernatural manner by appliances not 
fUrnished by itself we do not profess to know.•l 

What he says about color and entropy might no doubt 

equally be applied to his view ot space. 

own words: 

Here are his 

•It colour is mind-spinning, so also is entropy a mind
spinning--of the statistician. It has about as much 
objectivity as a batting average.•2 

Fram these quotations it would seam that Inge is justified, 

therefore, in placing Eddington in a class with Jeans with 

reference to his subjective idealism.as a method ot 

extricating himself tram the difficulties of an objective 

realism that might be associated with his finite con

ception ot mac~•o•pic phenamen~. 

(b) Mentalism Is Inconsistent With Scientific 

Measurement 

Trouble begins, however, when one tries to apply the 

new theory ot scientific knowledge to the solution or the 

persistent problems inherent in the current scheme or the 

universe on the basis or its objective reality. In the 

t1rst place, this mentalism does not ha~nize with the 

scientific process of measurement that lies at the heart 

or the new method or science. It has been frequently de

clared by the leaders or modern astrophysical thought that 

• • • • • • 
1. Eddington, !he Nature of the Physical World, _p. 225 
2. Ibid., P• 95 



mathematics is the key to the orderly construction ot the 

present world view. This is undoubtedly true and there 

is no desire to deny it. But what value have pure 

mathematical concepts in science except as one associates 

them with material quantities? Pure mathematics may be 

entirely independent ot concrete tact, but how can physics 

and astronomy be sotl For instance, the scientist 

measures the distances between stars and the earth in 

parsecs2 and light-years.a The magnitudes ot these vast 

expanses ot space are at times shocking to our under-

standing. But what meaning do they have if what they 

represent is only in the mind? And it the entities to 

which they apply are mental, how can one rightly claim to 

bave measured them at all? It is not generally conceded 

that mental concepts are capable ot exact measurement.4 

Thoughts are too nasi ve to be bounded by the measuring

rod, or even to submit to the bnmiliating ordeal ot being 

scientifically restricted in the scope ot their activity. 

But since these facts are true, what becomes ot the 

boasted scientific accuracy ot this new theoretical 

•••••• 
1. St. Inge, God and the Astronomers! P• 40 
2~ .a. parsec is a unit ot astronomic& measure equal to a 

distance having a heliocentric parallaX ot one second. 
It is almost exactly equiftlent to 806,265 times the 
mean radius ot the earth's orbit around the sun. 

3. A light-year is the distance that light, proceeding 
at the rate ot 186,000 miles a second, travels in a 
year's time. 

4. Cft Inge, God and the Astronomers, P• 36 



scheme? Since when has physical science seen tit to drop 

its contact with the material world and work only upon the 

materials ot the mind? With reference to the particular 

entity under discussion Barnes says: 

•ot space apart trom matter, or trom energy which is 
perceived as radiation and which like matter bas in
ertia, we can say nothing. Matter is so closely bound 
up with

1
our spatial perception that it seems to create 

space.• 

He would not separate it trom the material world lest it 

become a complete abstraction so tar as man's knowledge 

goes. Even Eddington and Jeans do not al~s cling to 

this position. As Inge has said: 

ttEddington frequently forgets his subjective idealism 
when he is describing these discoveries. 'We see the 
atoms with their girdles ot circulating electrons, 
darting hither and thither, colliding and rebounding.• 
Ot course we do not see them, but Eddington surelf 
means that they are really there. leans even says, 
1fhe ether and their waves are the most real things 
ot which we have any knowledge or experiencet and are 
as real as anything can possibly be tor us.••2 

Certainly, mentalism, therefore, cannot be said to be a 

legitimate philosophy to undergird a science dealing with 

nature. As Inge again says, •no science which has its 

starting-point in the objects made known through per

ception, can logically issue in pure mentalism.•3 It it 

could, then the study ot the physical world would in 

reality become a study ot the mind, and the mentalism ot 

• • • • • • 
1. Barnes, Scientific Theory and Religion, PP• 49•50 
2. Inge, God and the Astronomers, P• 41 
3. Ibid• I' P• 41 
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science would prove to be nothing other than a science ot 

mentalism. Batural science, in consequence, would give 

place to an attempted scientific psychology developed 

according to purely mathematical principles. Boundaries 

to definite fields ot research, and nEIJles applied to the 

work done in these realms, would then cease to have any 

intelligent significance. But this would mean the de-

struction of all ordered progress, introducing contusion 

and defeating the very purpose tor which science exists. 

(c) Mentalism Is Not Consistent ·ld. th the Truth 

.Closely allied with the previous difficulty is that 

of the inconsistency of subjective idealism in science 

with the truth. Ordinarily it is maintained that "truth 

is absolute, a quality ot ideas that correctly represent 

facts and their connections, the harmony between the finite 

and the infinite thought.•l Eddington in principle con

cedes the truth ot this statement tor scientific purposes, 

as has been previously shown, when he says: "Lite would be 

impossible if there were no kind of correspondence between 

the external world and the picture of it in our minds •• •2 

Even though Jeans says that the universe cannot admit of 

material representation, because it has become a mere 

mental concept, 3 he also repeatedly intimates in his 

• • • • • • 
1. Borne, The Philosophy of Education, P• 303 
2. Eddington, The Decline of Detel"lJlinism, P• 46. Ct. 

comments on this passage on P• 140 of previous chapter. 
3. Ct.again Jeans, The Mysterious Universe, P• 167 

Ct. Jeans, The New Background Of Science, P• 282 
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wr1 t1ngs that there must be some real! ty behind man' a coa_. 

cept1ons or the universe in order tor him to have such con

ceptions at all.1 When, tor instance, he asserts that 

science cannot know the ultimate nature or things because 

or its lack or extraneous standards against which to cam

pare them, 2 and that it has no present need or such 

knowledge to make its formulae work, 3 he implies by indi

rection that such entities must exist as the counterpart of 

the so1ent1f1c symbols and other data in order tor them 

even to be talked aboui. It this were not admitted, then, 
4 

as Plato said, this world would be a shadow-show, than 

which no greater could be conceived. But once this tact 

is recognized, two things happen stmultaneously. aental1sm 

is, first or all, accused or being an inadequate philosophy 

ot nature and of falsifying the facts with which science 

deals.by breaking orr the contact or the investigator with 

the raw material of his craft. Yor, as Whitehead says: 

•scientific laws1 _1f' they are true, are statements 
about entities Wlllch we obtain knowledge or as being 
in nature; and, •• • if the entities to wh1c~ the 
stateme_nts refer are not to be found in nature, the 
statements about them have no relevance to any purely 
natural occurrencei'*5 

In the second place, the old epistemology and its attendant 

• • • • • • 

l. Ct. Jeans, The New Background of Science, PP• 68•69 
2. ct. Jeans, The Mysterious Universe, P• 155 
3. Ct. Jeans, The Universe Around Us, P• 326 
4. cr. Plato, Republic, Book VII 
5. Wbitehead, The Concept of Nature, PP• 45-46 
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difficulties come trooping back to break up the game of 

solitaire which subjective idealism is playing and to 

vindicate the truth that was ejected as an undesirable 

partner in a two-handed game. 

(d) Mentalism Does Not Eaoape the AD.t1nolQ' ot 

the Finite and the Infinite 

In a previous part ot this chapter attention was 

directed to the purpose ot the new procedure in th8 attempt 

to give present-day science a comfortable philosophical 

setting. A subjective viewpoint was finally arrived at 

through the desire to tree the new scheme ot astrophysical 

thought trom any embarrassing metaphysical difficulties. 

But it is soon discovered that it is not to be unmolested 

even in this new rendezvous. The difficulties, attendant 

upon it under the familiar epistemology, now follow it 

into its strange environment; they cannot be lett behind. 

Barnes evidently sees this when he remarks that "it must 

be admitted that the mathematician himself is not seldom 

disturbed by what appear to be the paradoxes of Riemannian 

(finite) space.•l Even trom the angle of purely abstract 

thought he notices there are s'till tro.ublesome problems to 

be faced. leans does not so clearly betray this inward 

difficulty, but his endeavors at times to grapple with the 

apparent contradictions of the new theory lead one to be-

• • • • • • 
1. Barnes, Scientific Theory and Religion, P• 96 
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lieve that he tacitly recognizes its presence. Othe"ise 

it is hard to understand his concern over the theo:ey ot 

the expanding universe and to think that same ot the argu

meats which he painstakingly produces against subordinate 

points in the theory are at all justified on. the basis of' 

his pure mentali~1 It his view in reality were not 

broader than this subjectivism, it would seem that all his 

scientific reasoning was being wasted in the harmless and 

useless exercise of' knocking down men of' straw. Such a 

prostitution of' talent upon the part ot a gifted man ot 

science like Jeans is utterly unthinkable. 

Inge, therefore, is right in taking exception to the 

statement, evidently from an article by leans, that •tinite 

space is most easily understood as a mental concept.• The 

Dean denies this on the ground that the mental concept of' 

a limit with nothing beyond is self'-contradiotory. .And, 

says he, •the contradiction is in the mind, not in the 

phenomenal world.•2 No solace, in consequence, can be 

found tor the new cosmology b.1 placing it under the shelter 

of' a subjective philosophy. Even there its essential 

weakness works upon the mind and gives it no rest. J'or 

the antinom7 of' the finite and the infinite which it in-

volves is in the mind before it is in any theory. Being 

• • •• • •• 
1. Of'. Jeans, The New Background of' Science, PP• 137•158 
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in the mind, it cannot be escaped from by a recourse to 

subjective idealism.1 If it originates there, it will 

always be found there to disturb the saooth working of any 

scheme that tries to free itself artificially of all 

diffi cul ties. 

4. Su,mmary 

Before bringing this intricate discussion to a close, 

it seems well to summarize briefly the chief impressions 

which this study of the new theory of space make upon one. 

It is first of all to be observed that the new cosmology 

is bold and revolutionary in its conception of the 

character of the universe. Its emphasis is clearly upon 

the finite character of space, which is to be maintained 

at all hazards. This view bas associated with it the 

idea of the curvature of space which is employed to close 

in the universe and make it a self-contained sphere. It 

is looked upon as finite but unbounded, since, due to the 

re-entrant property it is impossible for the heavenly 

bodies to come to what might figuratively be called the 

edge of space. FUrthermore, this cosmic shell is ex

pandins, or more properly, exploding at a terrific rate. 

The radius of the universe is rapidly increasing as the 

nebulae and distant stars recede from earth and from one 

another at unimaginable speeds. 

• • • • • • 
1. at. Inge, God and the Astronomers, PP• 242r 243 
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Such a picture, however, creates great problems. 

The idea of a finite material universe with aothing beyond 

seams an tmpossible conception. PhilosophicallJ and 

realistically, it is difficult to believe. When the 

theory of an expanding universe is added to this, the 

problem is made still more troublesome. In tact, this 

theory seems to be a flat contradiction of the finite 

conception; the two are almost incapable of being har.ao

nized. Attempts not only to do this bUt to obviate all 

other telling criticism have led to the withdrawal or 

science into a subjective position tram which it has 

sought to defend its findings philosophically. BUt this 

attitude or mentalism has failed to stem the tide ot 

criticism and to lessen the obj.ections to the new coamolo-

81• At present, therefore, science seems to be going its 

own way in a spirit of contidence,as to the rectitude or 

its course, taking many laymen with it as camp followers. 

But here and there one or their own class raises his voice 

in protest and gains the hearing or others who have been 

hesitant about plunging headlong with the crowd into this 

maelstrom or conflicting ideas and views, because they 

feel that science may temporarily be on the wrong couae. 

At present, therefore, it remains to be seen what time and 

turther investigation will reveal, and whether they will 

attir.m or deny all or part ot what has been produced in the 

present process or ~nd-spinning.• 



c. The View ot Time 

1. Introductory Bemarks 

It is necessar.J now, since the new concept ot space 

has been examined, to consider the present views ot time 

in contrast to the older theories. The transition in 

thought trom the one to the other is not so great as might 

at first be imagined, the reason being primarily that the 

two ideas have always been clearly associated in any dis

cussion ot such topics. Before coming to the current 

view ot time, it is possible to give only the briefest 

review of leading conceptions which preceded it. The 

procedure in this instance will follow practically the 

same order as in the case with space. 

2. The Prevailing Views ot Time Preceding Einstein 

a) The Newtonian Conception 

Yor Newton, a mathematical time, such as is measured 

by a pertect chronometer, in distinction trom a psychologi

cal time which is measured by man's sensations, was con

sidered absolute. He had a conviction that it would be 

the same for one living on a swiftly •oving star, as tor 

an inhabitant of earth. This view has indeed been almost 

universally held until the present century.1 1\trthermore, 

Newton believed that time, +ike space, had an existence 

independent of human perception and knowledge, and ot the 

• • • • • • 
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things with which it is concerned.1 In other words, it 

was held by him to exist in its own rights. Lastly, the 

great scholar also viewed time as flowing on uniformly and 

forever, stretching to eternity.2 

b) Views ot Leibni tz and Kant 

Leibnitz's view ot time, on the other hand, dittered 

from Newton's in somewhat the same manner that his view ot 

space differed tram that ot the latter. Be conceived time 

also to be an ampirical concept wbich is abstracted by the 

mind rrom the raw material ot the sense-perceptions or the 

relations ot things which exist in the outer world.3 It 

is a subjective view. !ant also regarded time as a sub

jective concept, but he looked upon it as a necessary tor.m 

or perception, imposed by the mind and not by the sense

perceptions themselves. When, therefore, he spoke or 

things existing in time, his statement did not rerer so 

much to things perceived as to the nature ot perception.4 

As in the case or space, xant held that ttme is 8Rpirically 

real and transcendentallY ideal. Since things in tham

selves do not exist in it, it was by him regarded as meta-

physically unreal. But the consciousness ot time, in the 

apprehension ot change, he clearly regarded as real• 

1. cr. 
2. cr. 
_,. ''Cf. 
3. cr. 
4. ct. 

• • • • • • 
~pier, A History ot Science, PP• 152, 211 

bid•.t. P• 443 
also Barnes, Scientific Theory and Religion, 
Dampier, op. cit., P• 211 
Barnes, op. cit., P• 560 

P• 560 
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Ag~in, therefore, for the same reason as with space, his 

position is one which, it is said, hovers between Bewton 
l 

and Leibnitz. 

3. ~he Revolutionary View of the Present 

a) General Remarks A\lout the New Theory of Time 

The difficult character of the present view of time 

may best be introduced by a scientist's confession ot his 

lack of adequate knowledge of the subject, and by his 

attempted figurative representation of how time acts. 

leans says that •so little do we understand time that 

perh~ps we ought to compare the whole of ttme to the act 

ot creation, the materialisation of the thought.•2 In 

speaking of its usefUlness, he declares that "time figures 

as the mortar which binds the bricks of matter together 

• • 
b) ~e Relativity of Time 

(l) The History and General Character of the Idea 

In coming to grips with the new view of time, however, 

one soon meets the present conception of its relativity in 

contrast to its traditional absoluteness. This idea was 

introduced by Einstein in 1905 in connection with his 

special theory of relativity, which was the outgrowth of 

the famous Mlohelson-MOrley expertmant conducted for the 

•••••• 
1. ct .• Dampier, A History of Science, P• 211 
2. leans, The Mysterious Universe, P• 182 
3. Ibid., P• 144 



purpose ot determining, it possible, the motion ot the 

earth with relation to a hypothetical ether.l He main

tained that absolute time. as well as space, was a figment 

ot the imagination--a concept not derived trom the obser• 

vations and experiments ot physics, and that time n.s a 

reality alw&7s relative to the observer.2 This meant 

that ttme, according to Einstein, is conceived to be 

•local• and that there are as many local times as there are 

ditterent bodies moving through space, each time being 

tundamental tor its own sphere.3 

(2) The Theoretical Implications ot This View 

The theoretical considerations ot physics, tram 

which this view was developed, need not be discussed here, 

since they would add but little to that understanding ot 

the new view ot time which is re,u1red tor this investi• 

ga tion. Very clear explanations ot these matters may be 

round in the works ot Barnes4 and ot J'eans. 5 Suttice it 

here to mention sane ot the major implications ot this 

view as physics sees them. J1rst ot all, it is indicated 

tbat there is no absolute progression ot time by means ot 

which small intervals ot time can be m asured. 6 The 

• • • • • • 
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concepts or objective or absolute time must, therefore, be 

abandoned in favor of an agnosticism with regard to abso

lute velooity ·and of an assertion of relative velocity 

instead. JUrther.more, upon the basis of the relativity 

of time, one is told, it becomes as impossible to locate 

an event in time in an objective way as to locate an 

object in the same manner. The ideas or before and after 

under certain conditions may completely lose their meaning. 

Reflection upon these consequences ot the current 

theory prepare one to understand 1eans' own arresting 

statement of the case. He says, in a seemingly unper-

turbed manner, that 

•the theory of relativity goes ••• some distance 
towards stigmatis1ng this steady onward flow of time 
and the cause-effect relation as illusions; it regards 
time merely as a fourth dimension to be added to the 
three dimensions ot space, so that p.ost h2£ er~ 
~ropter hoc may be no more true of a sequence o 

appenlngs in time than it is of the s e.quence of tele
graph-poles along the Great North Road.•l 

It is to be noted that this idea or relativity is subjective 

even to the point or some confusion. While it is 

possible, on the basis of the subjective theories previ

ously mentioned, to imagine the same idea ot time 

possessing the observer, no matter where he might be, 

whether on earth or a planet or a remote star, it becomes 

impossible to do this in connection with the view of 

relativity. Jlan's relative position will deter.mine for 

• • • • • • 
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him his view, which may change as his velocity in space 

changes. In conclusion, let it be said that there-is 

undoubtedlY something more subtle in this view than is to 

be round in an7 ot the others. It will bear caretul 

study and thought by all who approach it with the idea or 

trying to comprehend it. 

c) 'fhe Space-Time Continuum 

(l) ~he Cammon Scientitic View ot It 

!he res~lt ot the introduction ot the relativity 

theory was that it seemed to bring immediate contusion 

into the ideas ot time and space that were thought by the 

time ot its advent to be at least reasonably settled. 

But Planck says that this view proved in the long run to be 

the completion ot the classical physics. The reason tor 

this, he says, was its tusion ot time and space into one 

unitary coneept.1 This evidently is looked upon by the 

Professor as a clarifying step in the •~ntsing ot 

man's knowledge ot the world. Barnes also sees the 

special theory ot relativity as having tused space and 

time into a "tour-dimensional maaitold" which we reter to 

as spaee-t1me.2 But he describes the character ot this 

new entity more tullr than Planck. According to him, it 

is not to be considered an objective reality independent 

... -... 
1. ct. Planck, The Universe in the Light ot Modern 

Physics, P• 18 
2. Ct. Barnes, Scientific Theory and Religion, P• 560 
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of experience. Bather is it to be considered a construct 

which is derived fro.m the collective experience of aumanity.l 

With hearty approval does this writer quote the w.ords ot 

Weyl which summarize this conception. They are repro• 

duced here in part as a conclusion to this discussion: 

-the scene of action ot reality is not a three-dimension
al Euclidean space but rather a tour-dimensional world 
in which space and time are linked together indisso
lubly. However deep the cbasm may be that separates 
the intuitive nature ot space tram that ot time in our 
experience, nothing ot this qualitative difference 
enters into the objective world which physics en
deavours to cr.rstallise out of direct experience. It 
is a four-dimensional continuum, which is neither 'time' 
nor 'space••.2 . 

(2) The Apparent Modification of the Former View 

bJ' the Generalized Theory of llelativi tr 
.A.s in all of these problems w1 th which theoretical 

physics is now dealing, there seems to be much in this 

revelutionarJ' picture of time and space 11elded into one, 

which is very puzzling, not to say incomprehensible, to 

the uninitiated in the technical language and the laby-

rinthine ways of mathematical reasoning. Delicate 

nuances of thought, often superadded to already difficult 

conceptions, make contusion worse confounded. Such is 

the ettect of the new twist in the continuum idea, it 

leans' description of it be correct, and if his de-

scription in turn be correctly understood. It would 

• • • • • • 
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2. Ibid., P• 122 
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seem tram this that the preceding explanation does not 

represent the latest view and will need to be modified 

considerably to be properly adjusted to this new pro-

nouncement. leans states the new theory thus: 

-The generalised theory • • • suggests that just as 
our individual consciousnesses recognise a sharp and 
clear-cut distinction between space and time, so also 
does nature on the grand scale. This distinction, 
which we tirtt find in our own minds, vanishes tor a 
time when we stud7 obj eotive nature on the small scale, 
but apparentlY reappears in the cosmos as a whole.•l 

-
There is lett in one's mind atter pondering these words a 

question as to how two things which have been •tused• 

together in the case ot small-scale phenomena can now be 

separated when the new macrocosm. is viewed. It would 

seam that the cause ot this discrepancy is due somewhere 

along the way to an incomplete understanding •lther ot the 

actual sep-ration ot time and space,. or else ot the nature 

ot their union. This shifting ot viewpoint does not tend 

to develop confidence ill the sotmdness ot the tacts which 

make it necessary. 

( 3) '!he View ot .Alexander 

.Alexander also tuses space and ttme into a space

ttme continuum, but the absolute character ot the product 

tbns evolved is worthy ot some explanation in this brief 

treatment ot the new concept. In this union space is 

subordinate to time, being, in tact, generated by it. 

• • • • • • 
1. leans, The lew Background of Science, P• 141 



Space is not viewed as empty, but space like time, is an 

abstraction tram space-ttme. The latter is the real 

existence, the absolute reality. Its ingredients are the 

stmplest characters or the world. From them issue things 

and events. Jtnites, including mind, are the coalescence 

complexes or this tundamental tusion. Space-time, or 

better still, ttme-space seems, according to this theory, 

to be invested with the creative attributes ot the divine.l 

(4) !Undamental Criticism ot the Peculiarities or 

Alexander's View 
" 

This theory, however, is open to serious objections. 

Only basic criticians can here be considered. In the 

first place, the creation ot an absolute by the welding ot 

space and time into a unit is a pure fiction, because it 

involves stubborn contradictions. It both are finite 

entities, an absolute cannot be produced by joining thea 

together. Two finites cannot make an infinite. On the 

other band, it both are regarded as absolute, then their 

union places two absolutes side by side, which is an 

impossible idea to entertain. The very meaning ot the 

concept, it language has any significance, is the denial 

ot an additional other that would rob it ot its signiti-

canoe ot totality. FUrthermore, it either one be looked 

upon as absolute and the other as finite, there could be 

• • • • • • 
1. ct. Inge, God and the Astronomers, PP• 110-112 



no reason for their amalgamation into some h7brid concept, 

since one is already the all which cannot be added to or 

subtracted trom. One absolute joined to a finite would 

in reality be a plain mTth. Such a pretentious view of 

space-time involves, therefore, an absurdity at its ver,y 

heart. Under the searchlight of these considerations 

this conception must either involve much more than it 

claims and change its name i~ consequence, o~ else be 

reduced to a monstrosit,y. 

In the second place, it is pertinent to ask, what 

keeps. either one of these ideas of space or time, which 

are welded into this absolute, tram being a pure vacuum? 

Sheen has criticized the view keenly from this angle. Be 

says as answer to the question: 

ltflme is not empty only because i:b contains Space, and 
Space is not anpty only because it contains Time. The 
two 'earn a precarious living by taking in each other's 
waahing.••l 

The success of the idea of the absolute, as Alexander 

conceives it, depends upon injecting into it qualities 

which do not belong to either of its constituents by 

itself • Q.uali ty, he SaJtS t 1tis the great JQ'Sterytt, S but 

trom whence do these qualities come? Surely not tram 

time or apace. A thing which needs to assimilate another 

nebulous quantity in order to be saved trom complete 

•••••• 
1. Inge, God and the Astronomers, P• 115 
2. Ibid., loc. cit. 



annihilation cannot be looked upon as a very hopeful 

source ot creative activity ot this order. Therefore, 

as Sheen asain has said in substance, when one idea is 

used to prop the other, the two do not make a very secure 

foundation tor any satisfying philosophy ot the cosmos.l 

d) ftm.e: Finite or Intini te? 

( l) Explanatory Remarks 

Another puzzling question that arises in the studY 

of this subject is that as to whether time in the new view 

is to be considered finite or infinite. To answer this 

query according to the views ot modern cosmological thought, 

anticipates to some extent a part ot the discussion which 

is yet to follow in this chapter. The purpose here, 

however, is not to duplicate the material which will there 

be presented, but to record the results of scientific 

thought in another field of' study, so f'ar as they bear 

upon this inquiry. 

(2) Eddington's Tiew 

Eddington's replY to this interrogation seems to 

favor the finite view. It is so intertwined with the 

thorny problems Of space and with the phenomenon Of' entropy,2 

which is now being questioned by scientists themselves as 

• • • ••• 
1. Inge, God and the Astronomers, P• 115 
2. Entropy is sometimes referred to after Rankine as the 

thermodlqamio tgnctiQB• It is the name applied to the 
index ot the relative amoURt of unavailable energy in 
a pbfsicoohemical system. 
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an irreversible one-way process, in spite ot Eddington and 

leans to the contrary, that one has ditticulty in being 

sure that he bas correctly extricated the author's opinion 
'" 

on the subject trom the contusing ideas which these other 

subjects introduce. It seems best first to let the scien-

tist•s own words speak tor themselves. After disposing 

ot the idea ot infinite space in a manner satisfactory to 

himself, he says turther: 

"But the nigh tm.are of intini ty still arises in regard 
t6 time. The world is closed in its space dimensions 
like a sphere!- but it is open at both ends in the time 
dimension. TAere is a bending round by which East 
ultimately becomes West, but no bending by which Before 
ultimately becomes After. 

I am not sure that I ~ logical but I cannot feel the 
difti~l~ of an infinite tuture time very seriously. 
• • • It should also be noted that according to the 
second.law of theaaodynamios the whole universe will 
reach thermodynamical equilibrium at a not infinitely 
remote date in the tuture. T~e's arrow will then be 
lost altogether and the whole conception of progress 
towards a tuture fades away.•l 

Looking forward into the future, Eddington sees 

t~e annihilated by the completion of the process of entropy 

by which time is measured. This inexorable law is made 

to work like a charm in eliminating an otherwise very 

troublesome problem about the endless continuance ot time. 

But the difticul ty of int1ni te past time would still re

main to haunt the theorist, who apparently loathes such 

iaoonoeivable ideas, 2 unless some way of tinding a start&ng• 

•••••• 
1. Eddington, The Nature ot the P~sical World, P• 83 
2. Ct. Ibid., P• 83 
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point for it can be discovered. Accordingly, the great 

astronomer brings this same process into use again in 

seeking to locate a beginning tor time in the distant past. 

B.r postulating the need tor a perfectly organized world at 

so.me remote point in for.mer aaes in order to make possible 

the present, irreversible disorganizing process, Eddington 

thus arrives at a moment before which time could not exist. 

B,y this picture of a completely organized universe he 

shuts out the dilemma of an infinite past, and with the 

opposite picture of a world in a state of maximum 

randamaess, in which time will be meaningless, he would 

render impossible and needless any effort to look into 

an endless vista of tuture t1me.l 

(3) The Puzzling Nature of J"eans' View 
~ 

Most statements tro.m J"eans' writings indicate that 

he is in accord with the previous view of Eddington. In 

speaking of time, he says in substance that, just as in the 

case ot space, we must think ot it as finite. 2 B.r employ

ing the same general arguments as those used by the 

cambridge astronomer, he seems to sew up the universe in a 

finite tabric of time in aue)l the same manner as he ea• 

closed it, along with many ot his scientific conteapo• 

raries, in a finite shell ot space.3 But just when it 

• • • • • • 
1. ct. Eddington, The Nature ot the Phfsical World,pp.83-84 
2. Ct. J"eans, The M,ysterious Universe, P• 179 
3. Ct. Ibid., PP• 159-180 



appears that his own ideas of time are on the road to 

being even loosely fitted together and understood, Jeans 

comes forward to inject some disturbing conception into 

them that otters obstinate resistance to all efforts at 

harmonization with the rest of the oddly shaped Tiews. 

No wonder that Inge expresses surprise when he quotes 

1eans as saying recently that •Time has a beginning in the 

past, but no end in the tuture~ttl There is a suggestion 

of this idea in a recent book of this author where he 

hints that it may be spread out before us to all eternity. 2 

This is mute evidence that, hidden away in the scientis~'s 
-

mind, there are many unanswered questions concerning this 

nebulous theory which find their way to the surface at 

times and finally become vocal. Barnes, who shows great 

sympathy towards ·the new view sketched above, tranklf 

declares what one learns only by indirection trom Jeans,._ 

namely, tbat 1ntini te time yet remains to trouble one 

even after he has carefully canTassed the new ideas about 
3 this age-old subject. 

e) time: Illusion or Reali tyt 

In studying any view of time a matter of interest is 

always the question whether time 11'1 thin the framework of 

tba. t scheme is to be regarded as real or not. l'a t\u!'allf 

• • • • • • 
1. Inge, God and the .Astronomers, P• 240, Quo'tation trOJD. 

an article by Jeans in P~sopg, January, 1932 
a. Ct. Jeans, The.~stertoui( iverse~·P• 141 
3. cr. Barnes, Scientific Theory and Religion, P• 392 
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there is a desire to know what bearing the recent theory 

has upon this point. leans believes that, so far as 

present scientific thought is concerned, this question 

might be answered either way. Looking at it trom one 

angle, he says time may be mixed into the alrea~ completed 

picture, with which one makes only momentary contactst much 
a 

a!fbicyole does with the road. In this view, as Heyl 

said, •events do not happen; we merely come across them.• 

Fran a second standpoint, ttme becomes tbe method by which 

the unfinished picture is being brought to oompletion.l 

Wrapped up in this view of time is the opportunity to 

influence the result in process of formation. 'fim.e is 

real tor the one experiencing this consciousness. But 

such a condition could not exist in the first instance; 

there actual change and progress, as identified in some 

sense with the one experiencins the picture, would be 

entirely lacking in reality, and only their ghosts would 

be present to fool man as he walked across the stage of 

life. Of these two views Barnes tenaoiouslJ holds to the 

latter as more consonant with man's moral endeavor. 

Eddington also seems to be dra1'1l'l naturally towards thia 

same terminal when he emphatical.l7 declares that time MJ" 

be more physically real than matter, 2 for soaroelJ could 

• • • • • • 
1. cr. leans, The Mysterious Universe, PP• 141, 142 
2. Ct. Eddington, The Nature of the Physical World, P• 275 



this be said about ttme in the tirst picture. ~.~latter 

view, in tact, looks like the only reasonable one. But 

it is not necessary to say more about it here, since this 

subject will be dealt with again in relation to its 

religious significance. 

t) Smnmal7 

In summarizing these moclern ideas about time, the 

first thing to mention is their complex! ty. It can 

hardly be said, except in a very general sense, that tllere 

is any unitor.m opinion regarding this ver.y elusive subject. 

!he ~iews presented are ottastmes perplexing, and the 

thoughts involved are tortuous and ditticult to follow. 

In so.me instances only a mathematicallY trained mind can 

comprehend the abstract concepts employed to describe it. 

But, nevertheless, any sustained ettort to grasp the main 

features of the new theory reveals certain distinguishing 

characteristlcs common to all attempted explanations ot it. 

The firat of these is that time is now no loD&er to be re

garded strictly as a separate entity. It is joined to 

space in the continuum known as space-time. Here it has 

taken on the character ot a fourth dimension. In the 

second place, time is now resarded as relative inatead ot 

absolute. Its significance is deter.mined with reference 

to the veJ,.ooity and position ot the obaerver, inatead ot 

in relation to some absolute standard. Wo longer does 

it nee~ in consequence, to be thought of as flowing 



steadily onward. This idea has had to be given up, in 

part, it is said, and room has had to be made tor the 

possibilities of' seeing ttme stand still or even tlow 

baokwards.1 In consequence, the oause•ettect relation is 

brought in~o question by same. In the third place, ttme 

is generall7 viewed as f'inite, hemmed in behind and bef'ore 

b7 the requirements of' the process of' entropy. Same 

contusion on this point is noticed with e. tendency at 

times tor the theorist to look beyond the limits prescribed 

by scientific considerations into an endless time in the 

tature. Lastly, there is e. strong inclination to select 

tram alternative explanations of' the new theory that one 

which upholds the genuine reality of' time in opposition to 

its illusory nature. 

D. The Running-lawn of' the Universe 

1. Scientific Support ror This View 

a) The General Ev'idence: The Second Law or Thermodynamics 

(l) t.rhe Explanation of' Tlais Law 

Since time has been intimately associated with the 

idee. ot entropy, it is logical to follow the discussion or 

that subject with e. consideration of' the running-down 

process which is said to be going on everywhere in the 

universe and to make possible ttme calculations. At 'the 

hear't of' this process runs the second law of' 'thermodJDamios, 

• • • • • • 
1. Ct. leans, The Mysterious Universe, PP• 36-37 
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which is easy to define because of the tangible nature ot 

that which it describes. According to this law, all 

energy in the universe, which the first law decrees to be 

indestructible in amount; is gradually changing its 

character in the downward direction from a more available 

to a less available for.m. !he law also indicates that 

the predominant change is always trom the aore higla.lJr 

organized state of energy to one ot less organization in 

an irreversible order that finally leads to a state or 

thermodynamic equilibrium or heat-death. While under 

this law there may be minor changes in the opposite 

direction, the prevailing course or energy is always down• 
1 

ward. Entropy as a result continually increases until 

a state or complete disorganization obtains in the world. 

Bertrand Bussell has graphically explained this law by 

saying it states •that the universe tends towards democra~ 

cy, and that when it has achieved tbat state, it will be 

incapable of doing anything more.•2 In the progress ot 

time, according to this law, more and more ot the random 

element is introduced into the world through the in

creasing d1sorsanization ot energy, with a corresponding 

increase in the element or chance, until no further 
3 shuttling ot the cards in these respects is possible. 

• • • • • • 
1. ct. Jeans, The Universe Around Us, PP• 314•316 

Ct. Bddington, The Nature ot the Physical World,pp.,S-78 
2. Bussell, The Scientitic Outlook, P• 91 
3. ct. Eddington, op. cit., P• 78 
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(2) Its Universal Application 

That a belief in the universal character of this law 

is tir.alr entrenched in the minds of some ot the foremost 

leaders in scientific thought to-day is evident tram their 

writings. Eddington, whose word in matters scientific is 

authoritative tor many ot his colleagues, bas spoken on 

this subject in emphatic terms in this fashion: 

•However much we eliminate the minor extravagances ot 
Nature, we do not by these theories stop the inexorable 
runn1ng-downh~~~the world by loss ot organisation and 
increase ot1ranaom element. Whoever wishes for a 
universe which can continue indefinitelY in activity 
must lead a crusade against the second law ot ther.mo• 
dynamics • • • 

At present we can see no way in which an attack on 
the second law of thermodynamics could possibly 
succeed ••• •1 

In another place he maintains that this law" holds a supreme 

place among the laws ot nature; that if our theories gp 

against it, they must inevitably collapse in deepest 

humiliation.2 So solidly is this idea rooted that 

Eddington does not even see the test ot extrapolation 

weakening this law upon which science so largely depen4s.3 

From the viewpoint of some it would appear to be a com

mandment written upon the heart ot the universe• 

b) Important Specific llridence 

(1) Radioactive Substances 

• • • • • • 
1. ~dingten, The Nature of the Pbysical World, PP• 85-86 
2. at. Ibid., P• 74 .. 
3. Ct. Eddington, !he ~anding Universe, PP• 177•178 



For proor that the process described by this second 

law or thermodynamics actually goes on, it is not necessary 

to search among the stars. There is clear evidence 

nearer in tbe phenomenon or radioactivity. Russell has 

called attention to this, pointing out that the reversal 

or the process involved in the disintegration of the 
1 elements or this character, is unknown to science • 

.&ccording to Barnes, three or the heavier elements2 known 

at present break down into simpler elements in this 

mrsterious manner which involves a series of complicated 

trans.torma tiona. Their ataas appear, he says, to be so 

unstable that it is impossible to prevent their decampo-

sition. JUrther.more, the work or nature in this process 

or metamorphosis cannot be hastened or retarded by man, 

It goes on slowly and continuously toward the final goa1.3 

(2) Decreasing Radiation in the Universe 

It the theory ot the expanding universe be accepted,' 

then there is proot in that also that this law accuratelJ 

represents the prevailing process in the world. 

Eddington actually declares on the basis ot this view t .. t 

enerQ ot radiation is decreasing in the same proportion 

• • • • • • 
1. Ct. Bussell, The Scientific OUtlook p, 113 
2. These elements are uranium., Jrotactln.ium and thori•• 

et. Barnes, Scientific '!'beory and Beligion, p, 207 
s. The end ot disintegration tor each respective element, 

so tar as it is known, ap~ars to be electrons, helium 
and a ror.m ot lead. Ot. Ibid., PP• 207•208 



as the radius of the universe is expe.D41D&. Be says 

that this rapid loss, caused by the scattering of energy 

through expansion of the cosmos, cannot be compensated for 

by the new radiation pouring in trom the stars and nebulae.1 

(3) Dispersal of Energy in Cosmic Rays 

Cosmic rays, as a later discussion will show, have 

been made an argument for a belief in a process contrary 

to entropy. But those opposing this idea have tried to 

turn the evidence in their.own favor. The cosmic ray, 

it is said, is the result of the dispersal or a certain 

quantity ot energy at the coming-together ot electric 

part1cl..es tG tom a complex a tom. In consequence, it is 

a still turther proof ot the dissipating process uni-

versally being carried on. Like the ra.dia tion ot energy 

in the tor.matioa·or a star tram compacted nebulous matter, 

these ~s also tell the story ot the general running-down 

of the universe towards a state of thermodynamic 

equilibrium. 2 

(4) 'fhe Annihilation ot Matter 

Closely associated with the idea involved in the 

discussion about cosmic rays is the theory ot the anaih1-

lation of matter which is adduced as an argument in tavor 

ot the running-down process. Briefly stated, it is a 

• • • • • • 
1. Ct. Eddington, The Expanding Universe, PP• 116•11' 
2. Ct. Ibid., PP• 176-177 



belief' that electrons and protons may tall into and an

nihilate one another, thus releasing enormous stores ot 

energy as rad1ation.1 leans says all attempts to escape 

trom this hypothesis eventaally lead to it asain as the 

most plausible explanation of' many scientific taots.2 

According to this theo17,a11 the eaergr which makes lite 

on earth possible can ultimately be traced back to its 

origin in the annibilation of' matter in the sun. In 

consequence, it is said the sun is slowly d71ng throup 

the caaplete destruction ot its substance in order that 

we might live. 3 This also is thought to be true of' the 

stars as well. Upon this theory, therefore, the origin 

ot highly Jenetrating radiation, including cosmic rays, 

which reaches earth, is traced back: to the annihilation of' 

matter in the hot interiors of' these distant objects ot 

the sky. The view thus comes to be tor soae theoretical 

pbTsicists a picture of one of' the fundamental processes 

of the universe.4 Ulllik:an himself', who does not accept 

this origin tor the cosmic ray, admits that this view is 

now a part of orthodox astroncmy.5 

2. Objections to the Theory and Same Atte.mpted Answers 

• • • • • • 
1. Of. Jeans, Eos, P• 36 
2. Ct. Jeans The Universe Around Us, P• 182 

ct. also leans, Eos, P• 46 tor explanation ot this 
point 

3. at. Jeans, The Universe Around Us, p, 183 
4. er. Ibid., P• 185 
5. at. Uillik.an, Evolution in Science and Religion, pp.l6,17 



to Them 

a I Generally Considered 

(l) The Second Law of Thermodynamics is Self

&nnihila ting 

A fundamental 4i:t:tioulty with the absolutely un

changeable law of entropy which supports this theory of a 

dying universe, is its self-effacing nature. If it be 

per.mitted to operate long enough as a law of the Medes and 

Persians, it automatically revokes itself through the 

discontinuance of the process that is said to have brought 

it in,to being. Like the sun, it is gradually being 

destroyed by its own activity. Its doom is certain; 

there will come a time, according to the calculations of 

the scientists, when the law no longer can operate. BUt 

this prospect also looks like the denial in the future of 

the law of uniformity so strongly urged upon nature. 

(2) !he Second Iaw of 'fherm.odJUamics Vontradiots 

the Law ot If a ture' s 'O'nitormi ty 

(a) The Contradiction Seated 

From another angle, however, this second law nen 

more clearly contradicts that uniformity. The running• 

down of the universe, depicted by this law, necessitates 

somew-ere in the past a winding-u' in order that the 

process of entropy can beiin working.l But yet this 

1. er. Eddington, ~he Nattre of the Physical World, P• 83 
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winding-up is a complete reversal ot the law tor which 

universality is now claimed.1 Barnes recognizes this 

dirti~lty by referring to the mental discomfort or the 

man ot science as he races it.2 

(b) Eadington's Solution or the Di~e.mma 
" 

Possibly Eddington has seen as clearly as any of the 

scientists the apparent oastaoles encountered at this 

point b.J the acceptance ot this popular theory or the 

running-down of the universe. Be meets them by postu-

lating at some remote time in the past the intervention of 

the Creator in order to set the world going in a perfect 

state or organization tram which it bas been fleeing ever 

since as it has been lett to cbance. !'or this view, how• 

ever, he apologizes by saying that it should be accepted 

as a working hypothesis and not as a declaration ot taith. 

To him it seems incredible, yet lolioally neoessa~,3 

Bls mental disturbance over its acceptance is recorded in 

these words: 

"As a scientist I simply do not believe that the 
present order or things started ott with a bang. Vn
scientitioally I reel equally unwilling to accept the 
implied discontinuity in the divine nature. Jut I 
oan make no suggestion to evade the deadlock.•4 

Notwithstanding the last statement ill "this CJ.UOtatioD,' 

• • • • • • 
1. et • Inge, God e.Jld the As "tro:Domers, . P• 243 
2. Bantes, Scientific Theory ed Beligion;' P• 312 . 
3. ct. Eddington, The Nature of the Physical Ylorld,pp. 84-85 
4. Ibid., P• 85 
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however, the scientist does seek mental rest tro.m this 

troublesome problem, tor there are difficulties ett11 even 

in his attempted solution. In the first place, it the 

theory is incredible, it cannot be expected tbat man will 

willinsl7 acquiesce in it. Again, the view that •thinss 
1 started ott with a bang• is not incredible. Indeed, 

man;, scholars to-day hold that it is freer from 4itt1""" 

culties than any other theory; they find evidence to the 

contrary unconvincing. Neither does this hypothesis 

imply a discontinuity in the divine nature. It this 

argument could hold water, then every time tbe author ot 

this statement bas begun some new presentation or his 

theories, a discontinuity in his nature has been involved. 

The creative act or God does not tmply a hiatus in Sls 

nature any more than the creative activity ot the sculptor, 

as he puts his chisel to work on the marble, necessitates 

a break in the nature or his selt.2 Anticipatin8 this 

criticism, therefore, Eddington suggests that entropy, 

which brings on these troubles,ahould be removed traM the 

·sphere ot the debatable into the realm ot the subjective,3 

As in the case with the problems or space, whenever the 

difficulties ot this theory become too great, it seeme 

best to remove it trom the arena ot combat by consigning 

•••••• 
1. cr. lnge, God and the Astronomers, P• 244 
2e Ct. Ibid., P• 244 
s. Ct. Eddington, The Nature of the Physical World, P• 95 



it to the inner prison ot the mental realm. But, as 

previous discussion has proved, this does not eliminate 

trouble, tor it breaks out again in the dungeon. 

b) Specifically Stated 

(1) The Theory ot the Annihilation ot Matter a&de 

to Support This ~heory Is Bot Proved 
. . 

One ot the supposedly strongest bits of evidenee 

advanced in support ot the law ot entropy is that relative 

to the loss ot energy and weight by the sun and stars. 

The slowness with which the weight decreases, in comparison 

to the tremendous amount ot radiation released, has led to 

the assumption that this could be accounted tor only on 

the basis ot the annihilation ot matter by the complete 

disappearance of protons and electrons involved in the 

ohange.l leans advocates this theory ever.ywhere in his 

writings, stating that what is produced as a result ot its 

operations on a large scale is an enor.mous mass ot radi

ation that cannot be tullJ accounted tor by any other 

hypothesis. 2 !his theory, it is said, especiallY applies 

with reference to the sun whose source ot energy would be 

a real enigma on the basis ot any. other explanation.3 It 

also is believed now to work equally well in the interior 

ot stars.4 

• • • • • • 
1. Ct. leans, Eos, P• 36 

Ct. 1eans, The Universe Around Us, PP• 1?9-180 
2. Ct. 1eans, The Mysterious Universe, P• 91 
3. Ct. Ibid., PP• 81, 82 
4. ct. Ibid., P• 83 
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•ow the objection to this view of the annihilation 

ot matter is that it really does not prove, as its name 

would suggest, that matter is actually made to vanish into 

nothingness. Even after the annihilation has been re-

ported, Jeans speaks unbestitantly of radiation being the 

residue which is lett after the catastrophe.l But it 

does not seem to be an exact use crt language to speak ot 

annihilation and then to refer immediately to some entity 

resulting tram it. It there be a residuum after the 

death ot electrons and protons, matter can hardly be said 

to have annihilated itself. One is inclined to agree 

with Inge's criticism of the careless use ot •annihilation• 

in this sense.2 Kay the same critic not also be right 

when he says, •I do not believe in the annihilation ot 

anything: I believe wtth Epicurus and Lucretius; nil fieri 

!l nili; in nilum a11 ROsse reyertit•3 At any rate, this 

theory cannot deny the affirmation, and there is apparently 

no other theory which does. 

(2) J!illikan' s Vin of the Origin of Cosmic Rays 

While Jeans strenuously asserts this &An1-1lat1on 

hypothesis and uses it to explain the puzzling origin of 

cosmic rays, Millikan discounts tiLe tlheory, first ot all, 

• • • • • • 
1. Ct. Jeans, Eos, PP• 36-41 

at. Jeans, The Mysterious Universe, P• 82 
2. et. Inge, God and the Astronomers, P• Viii 
3. Inge, God and the Astronomers, P• 39 
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on the·basis ot its waning influence. He says: 

•It seems to ba becoming popular now tor the astronomers 
to use this synthesis hypothesis instead ot the annihi• 
lation hypothesis to explain the evolution ot heat 
energr by the stars. Indeed, the annihilation hvnotbe
sis seems at present to.be in a state ot eclipse.it1 

leans admits that the question is not beyond dispute, and 

states that Professor Ylllikan's view is that cosmic radi• 

ation results from the building up of heavier atoms from 

simpler, lighter constituents, instead of from the annihi• 

lation ot matter.2 Millikan himself teels that tne source 

of this abundant radiation lies outside the galactic 

system in the depths of interstellar space.3 The atom

building process going on there is believed to counter9 

balance the opposite prowess which even he admits may be 

taking place in the interior ot stars under conditions ot 

an entirely different character. 4 Like the tides which 

ebb 1n one place onlJ to rise in another, so is the 

workinc ot this process ot the alternate destruction and 

construction of matter. 5 Jlillikan says, therefore, that,· 

according to his view, •t~e creator is still on the job.•6 

It would be interesting to list here the scientific 

facts which this great scientist and his assistants have 

• • • • • • 
1. Hew York Times, June 22, 1933 
2. Ct. Jeans, The MJsterious Universe, P• 8S 
3. Ct. Jeans, The Universe Around Us, P• 140 
4. ct. Hlllikan, Science and the New Civilization, PP• 10&-

107 
5. Ct. Jeans, Eos, P• 50 
6. leans, The MYsterious Universe, P• 88 
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brought to the support of this theory; but these do not 

have any intimate bearing upon the purpose or this investi• 

gation and their enumeration would unduly extend this 

obapter.1 J'urthermore, the view is only a working by• 

pothesis which, like its opposite, has not yet been 

sUfficiently established to be appealed to as authori

tative. It is stmply pitted against the annihilation 

theory in this catalogue or arguments tor and against the 

belief in a universe which is running down like a clock. 

In tba t setting it is worthy of due consideration as a 

theory, since it commands the support of a scholarly group 

which is just as much entitled to be heard as those 

obampioning the "annihilation bJpothesis. The division 

ot opinion on this moot question, however, cancels the 

effectiveness of any argument built upon either side or it. 

(3) Jeans' Testimony Concerning the Spiral 

NebUlae 

FUrther support for the view opposing the universal 

application of the law of entropy comes from an unexpected 

source. Jeans, who is looked upon as upholding the 

validity or that law, even when applied to the whole ot 

the cosmos, maintains at the same time another view, ex-

• • • • • • 
1. FUrther consideration ot tbese matters £ri ind ~ 

will be found in Millikan's, Sc&ence an h New · 
Civilization, PP• 88, 106,109,l6l,l62;:few oik:Times 
tor June 22, 1933 and June 24, 1933; Jeans, Eos, P• 46 
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plaining the character of the spiral nebulae, which 

appears to contradict his declared position and to tavor 

the opposition. In an effort to account tor the peculiar 

nature of the arms of these nebulae, he is led to suggest 

that 

•the spiral nebulae are the seat ot types of forces 
entirely unla:Lcnm to us, foroes which may pessibl;y ex
press novel and unsuspected metric propertiee ot space. 
The type of conjecture which presents itself somewhat 
insistently, is that the centres of the nebUlae are of 
the nature ot 'singular points', at which matter is 
poured into our universe trom same other, and entirely 
extraneous, spatial dimension, so that, to a denizen 
ot our universe, they appear ae points at which matter 
is being continually created.•~ 

It the author takes tbls theor;y seriously, he has by it 

admitted that there may be a winding-up ot this universe 

as well as a running-down. It is cancede4 by this scheme 

that matter may reach this universe tram some fourth 

dimension.2 The law ot entropy, therefore, does not hold 

tor distant worlds in sptce. And it it still should be 

maintained by Jeans that •science oan give no support to 

such tanoies•Z as depict a world being newly fashioned, 

his own theories certainly do. 

(4) The Theory ot the Cyclic Universe 

Although it has been said that the theory ot a cyclic 

universe is wholly at variance with the law ot entropy, and, 

• • • • • • 
1. Barnes, Scientific Theory ant Beligion, P• 397, quoting 

Jeans, Astronomy and Cosmosony, P• 352 
2. ct. Barnes, op. cit., P• 398 
3. Jeans, The Universe Around Us, P• 319 



therefore, is impossible,1 its opponents acknowledge its 
2 

popularity. But in recent months the scheme has received 

the support of men like Einstein and de Sitter who see 

the universe alternately expanding and contracting.3 Ot 

course this is only an unproved theory and oan have no 

more weight than any hypothesis ot this nature. Never

theless, in any balancing of argnments, this should be 

allowed to make its influence telt. Its significance is 

just this: it the universe be contracting as well as ex

panding, it must be possible to reverse this supposedly 

inexorable law. The running-down of the universe, said 

to be proved by its expansion, must then be disproved by 

its contraction. There would here be a complete reversal 

of the process described as the second law ot ther.mod~ios. 

(5) The Theory of Evolution 

The theory ot evolution is also called to the witness 

stand to bear testimony against the sovereign Ckaraoter ot 

the second law of thermodynamics. Briefly stated, its 

evidence is to the ettect that its own process is intro

ducing organization into the world in contradiction to the 

law of entropy.4 Evolution, however, is a very broad 

• • • • •• 
1. ct. Jeans, The MYsterious Universe, P• 180 
2. Ct. Ibid., P• 181 
3. cr. The New View ~ Einstein and de Sitter on P• 1'74 

ot this chapter 
4. Ct. Russell, The Scientific Outlook, P• 93 
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ter.m and may be used in many ways with more or less con-

tusion unless its meaning is made clear. There are 

restricted and there are absolute views regarding its 

application. Before it oan be talked about intelligently, 

the significance of the idea must be oaretullJ defined. 

But even if its broadest application be allowed, the new 

cosmologists still maintain that it is then introducing 

increasing organization into only a small corner of the 

great universe, and that, in the end, theetteot of its 

work will be lost in the general running-down ot the 

whole.1 Inge agrees with this criticism of its pre

temsions, stating that evolution is only local and tempo

rary when compared with the totality ot the cosmos and the 

vast reaches of time. 2 It would appear from these re

marks that the prevailing view is that its feeble voice 

cannot be heard above the death knell of the universe. 

It the figure be changed, this idea may well be expressed 

in, the words of leans who says: "If the inanimate universe 

moves in the direction we suppose, biological evolution 

moves like a sailor who runs up the rigging in a sinking 

ship.•3 

( 6) '!'he Phenomena of Life and Mind 

With the preceding testimony it might seem that the 

•••••• 
1. Ct. BUssell, '!'he Scientific Outlook, P• 93 
a. Ct. Inge, God and the Astronomers, P• 55 
3. leans, Eos, P• 69 



matter should re~t. But the pheao:m.ena of life and mind 

oey out for the further privilege ot being heul. sepc;ately. 

!hey Will not be subdued so easily. In living bodies the 

vitalistic biologist declares that the process of katabo

lism is resisted and the etfort is made to maintain the 

normal vital activities and to protect the normal living 

structur:e.1 The increase Of entropy is thus retar4ed in 

this higher realm of nature.2 This is es:r;eciall.1' true 

when the mental lite is considered. 'rhe sum total ot 

these observations, therefore, leads Lodge to say: 

•I doubt very much whether the second law of thermo
dynamics bas the dominating position which Eddington 
claims tor it--at least not when we go beyond physics • 
• • • Be would surely admit that waste can be checked 
by mental operations, that is by the operations ot 
lite and mind. 'rheJ' ue able to take things under 
control, and thereby restore order out o~ disorsani• 
sation. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • Their tunction is mainly that ot wtnding things up, 
orsanising things, sorting things, introducing order • 
• • • In so tar as lite acts at all, it is an 
orsanising and directing or ~iding power. Well, I 
want to recognise that on a cosmic scale.•3 

The opponents ,ot this view, h01Jever, are unwilling 

that Lodge, or any one else, should do this. Again they 

would seek to introduce the devastating criticism levelled 

against th~ theory ot evolution as a whole. By casting 

doubt upon the possibility ot such a process, as that 

• • • • • • 
1. Ot. Haldane, 'rhe Sciences and Philosophy, P• 65 
2. ct. Inge, God and the Astronomers, P• 54 
3. Lodge, Beyond Physics, PP• lOS, 111 



sustained by lite and mind ever going on except in small 

isolated regions ot the universe, these crit1es, t1gure

t1vely speaking, would leave this final wish or LoAce 
~trended on a shore tram which the tides forever are 

receding. Prom this standpoint, the localized process 

ot eonstruetl.n,ettort is caught in the vaster scheme ot 

opposing torees and is doomed to perish with the whole. 

But since this View is only in a hypothetical state at 

present, reliet from it may be sought in the cumRlative 

evidence, scientific and philosophic, which is advanced 

against it in these pages. So tar as actual knowledge is 

concerned, one is privileged to choose that theory which 

best harmonizes with his convictions received trom other 

sources ot knowledge. 

3. Summary 

In concluding this division or the chapter, a re• 

capitulation ot the main points which ·have been discussed 

is in order. On the one hand, there bas developed among 

a recent group ot cosmologists a beliet that scientiric 

••idence supports the view that the universe as a whole is 

running down like a clock which cannot wind 1tselr up, and 

which is not being wound up by any power. The inevitable 

conclusion or the process, it is said, will be the 
1 

stoppage or the clock when it is completely unwound. 

• • • • • • 
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This condition, towards which the universe is moving, is 

known as the,state o:r ther.mod7namic equilibrium or heat--
death, in which energy loses all capacity tor change.l 

!he law expressing this general tendency in nature is 

known as the second law ot thermodynamics or the law or 

entrOPT• It is supposed to be irreversible in its 

working, except bT• "local and momentaey processes which 

are eventually bottled up by its encompassing movement. 

'rhe universality ot this law, on the other hand, as well 

as the data produced in support ot it, has been challenged 

by other reputable scholars who believe that, while there 

is evidence that energy is being demobilized, there is 

also contrar,y evidence to the effect that it is being 

used to reconstruct matter and to give to the universe an 

appearance ot being recreated. This process is thought 

to take place in interstellar space. The theocy is 

ch1etl7 supported by the evidence trom cosmic rays reaching 

this earth. Other tacts and arguments, too, are listed in 

its tavor and give to the view a considerable prestige. 

Between these two opposing groups ot physicists there is 

a friendly rivalry. But no evidence thus far produce« 

by either camp 1n detense o:r its position bas been sut• 

t1oiently damaging to the opponent's stronghold to produce 

contusion in the ranks. And so the battle line continues 

• • • • • • 
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to remain as it is, while volunteers recruit the ranks on 

either side. 

E. The Religious Significance of the New 

Cosmology 

1. The Implications of the New Theory ot Space 

a) A Finite Conception of God 

(1) ~lanatory Remarks on This Deduction of a 

J1nite God 

In turning now to a study ot the religious impli

cations of the theories presented at length under the 

caption of this chapter and the preceding one, it seams 

best to proceed in the order of the views examined, since 

tbis affords a logical method that is well adapted to the 

intricacies ot the thought. A further word needs also to 

be said with regard to the present deduction and all others 

which follow. Because they are extracted logically trom 

the given hypotheses, it does not also follow .that the 

authors of the theories in question are to be regarded as 

sanctioning these conclusions which seem to be involved in 

their schemes. Otten scholars bave entertained tor a 

time views which later have been promptly repudiated as 

soon as their tull implications, at first unrealized, be

came known. No sinister purposes or crude thoughts, 

therefore, are meant to be imputed to those whose hJpothe

ses may be tound to contain startling religious 1mpl1• 

cations. With profound respect for their attainments 
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and for their sincerity of motive, should one listen to 

what these men have to say, giving heed to the significance 

of their teaching. 

(2) ~he Basis lor This De4uction of a J1nite God 

(a) The Desire ror a !1nite Universe Creates 

an J.n:t;ecedent Presumption in Favor of This Deduction 

'!'he first justification tor making the present de

duction lies in the philosophical premise laid down tor a 

belief in a tinite universe. Repeatedly it has been said 

that an infinite world is inconceivable, and that only a 

finite conception can ofter to the scientist the encourage• 

ment to proceed with the purpose ot understanding it.l 

!ram these statements the question naturallY arises, upon 

the basis ot the present scientific temper and method, 

whether or not an infinite God could be more easily con

ceived than an infinite universe, and whether or not also 

a finite God might not better suit the desire ot the 

scientist tor something which he can hope to understand 

because it is capable ot being compassed with the mind. 

It the prevailing purpose in science is to reduce every

thing to measurements and to speak always in terms ot 

mathematical symbols and formulae, by rejecting what will 

not conform. to this pattera,then the finite conception ot 

God seems, antecedently at least, to be nearer to the 

• • • • • • 
1. Ot. Text and footnote on PP• 192-193 ot this chapter 
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scientist's ideal than the infinite view ot God. Should 
-

this o~oeption ot a limited God be rejected because the 

infinite view appears more reasonable and satisfying, it 

follows then that the idea ot the infinite is not un

tbinkable and that from the metaphysical viewpoint an 

infinite universe is just as acceptable, it not more so, 

to the mind than one which c~ be circumscribed wholly by 

man's thought. 

(b) ~he F1nite Conception ot the Universe 

Involves This Inference 

This deduction, however, is not based primarily 

upon the current scientific attitude towards the infinite, 

but upon the recent conception ot a finite universe which 

science itaelt bas largely sponsored. This view has been 

referred to as indicating the range of God's activity•l 

From the worts ot Ba.:rnes it would appear that a tini te 

conception of the world is sy.nony.mous with a restricted 

view of the activity of God. But if this be so, it is 

difficult to see how anything other than a finite God 

would fit into the picture of His finite actvities. 

More disturbing than the problem created by an infinite 

universe, is the ~barrassment of trying to conceive ot 

God with unlimited capacities engaging in only finite 

activities. If it were aotuf!l].l.y possible to comprehend 

• • • • • • 
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such aotivit7, God would be exposed to the charge of 

utilizing only an infinitesimal traction of His powers, 

the remainder of which, in turn, might be looked upon, 

humanly speaking, as wasted energy or talent. The 

dilemma of this situation, stated in other worts, is that 

of trying to reconcile the finite totality of God's 

activity, as represented 1n the finite universe, with an 

infinite capacity for activity which must of necessity 

reside in an infinite God. The problem resembles the 

opposite difficulty of trying to har.monize infinite 

activity with only- finite capacity-. It is abundantly 

demonstrated that the latter can only reproduce after its 

ki•d• The finite by the totality of its works will 

always be recognized as finite. In a stmilar manner the 

infinite by the sum of its activity should also reveal 

its true character. It cannot deny itself by its works. 

And so, for science to have pushed the antinomy of the 

finite and the infinite beyond the enclosure of a finite 

mathematical univ•wse, has, therefore, only resulted in 

the admission of the contradiction again in the consider

ation of the p~losophical and religious difficulties 

which the present scientific conception of the world 

implies. It is another indication that modern science 

cannot so easily dispose of all of the problems foreign 

to its interests by- dumping them across the border of its 

realm. They remain there waiting to enter in as soon as 
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the alien laws are lifted by internal pressure. 

(3) The Denial of This Inference by Science 

It is possible, however, to anticipate what answer 

modern theorists would make to the charge that their 

finite view of the universe necessitates a finite God. 

As in all previous instances where intransigent facts 

have confrOnted their hypotheses and brought them to an 

impasse, they would certainly seek first to escape from 

this situation by maintaining that this finite view ot 

the cosmos is only a mental concept. But this view is 

exposed to all the criticism directed against it under 

the discussion of space. Not the least of these is the 

one impeaching a science that has +ost all contact with 

reality and has shut itself up to a purely subjective 

interpretation of the universe. An equally strong oh

jection to this metaphysics ot science is its failure to 

remove the antinomy it was mean-t to obviate, because 1 ts 

residence is in the mind itself, 

Defeated in this attempt, the present-d~y cosmolo

gists might next try to say that there is an actual 

correspondence between this mental view of the world and 

that which lies behind it. God, they might claim, is 

also mind, and has revealed Himself in the world in ways 

which can be interpreted only by mental pictures. The 

difficulty, however, with this second effort to escape the 

inevitable conclusion of their scientific theory is that, 



it they are truly reading God's thought by their ~the

matical interpretation ot the world, they still can report 

only a finite God behind the world, since the totality of 

Bis thoughts can be measured by science. 

To extricate themselves from this unpleasant situ• 

ation, the scientists might reply that, of course, they 

conceive ot God as ~ving other thoughts than those •hich 
\ 

man thinks atter Him in his attempt to explore the universe. 

But this newway out proves only to be a csl !!, ..!!!.; two 

things can be said about it which completely close it 

&S$inst through traffic. In the first place, it contains 

an aamission that there is something distinguishing these 

thoughts of God which constitute the world from the other 

thoughts of His which are not to be confused w1 th it. 

Unless ;he tormer are segregated tram the rest of God. 's 

thoughts and in some sense objectified, how could the 

honest investigator know when he is charting the cosmos 

that he has at last come to its frontiers? But in this 

oase, science becomes more than a mere subjective in• 

terpretation of the world and must take on an objective 

character, since God's thoughts in the outside world are 

different in form tram those residing in man's mind. 

Here again the harassing problem of the old epistemology 

reappears ~n connection with an objective idealiaa. It 

the objective thought ot God is finite, what lies beyond 

tbat thought? And how can an objective world of idealism 



expand tato what is said, on the basis ot this theory, to 

be subjective? There is here a conflict ot ideas in the 

diTine nature brought on by the new view of cosmology. 

In the second place, this last proposed solution 

taoes a bandtul ot hostile spears when it is considered 

solely 1n relation to the problem. ot God. To begin witht 

how c~ the objective thought ot God be finite and Bls sub

jective thought infinite? It one kind ot God's thought 

be infinite, what logical reason is there tor thinking 

that another kind prooeedins trom the same source is not 

infinite? Or, if the subjective thought be considered 

finite, too, then how can the sum ot God's thought in 

two finite spheres create a picture or God as infinite in 

wisdom and knowledge? Yet this is the dilemma to which 

one comes when one speaks or a part ot God's thought being 

objective and finite and the remainder as being subjective 

and tinite. BUt suppose the solution ot the problem b.y 

science is accepted by disregarding this difficulty. It 

there are other thoughts of God as suggested, on the 

supposition that Re is infinite what is to hinder one 

trom believing that outside this se1t•c9ntained universe 

God bas objectified His thought to an infinite degree 

until a picture of the universe, like that which Kant 

drew, mar be nearer to reali t:y than this l1m1 ted concept 

now obtaining in science? Science cannot object, tor if 

it can read its closed world from the inside only, it 



cannot say what lies beyond it. And certainly the present 

hypothesis about the universe, with its tmplicatea about 

God, is not so pleasing to any philosopher who is seeking 

tor a comprehensive view of the whole that he would raise 

his voice in protest against traming such an ambitious 

conception. 

(4) The Religious Ottense of This Position ot 

Science 

Hor is this conception any more satisfying to the 

religious nature ot man. It there be a God, the mind, 

which is sensitive to Him, reasons that He must be greater 

than our thoughts ot Elm. With something akin to the 

divine in its nature, it, therefore, sallies forth in its 

inquisitive mood across the boundaries which science has 

set for it when it says by its closed world, ~hus tar 

shalt thou go and no turther•1 and looks beyond the run 

ot measured space. It will be Xantian in its desire to 

reduce everything to reason, so tar as this ean be done, 

and it will rattle the categories ot science with pleasure, 

when they do not deny reality to the most sacred part ot 

our experience and beliet; but just .as the great 

philosopher went beyond his logical system to make rooa 

tor treedom and morality, 1 so will the religious mind go 

beyond a finite universe to make roam tor an infinite God. 

• • • • • • 
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In a deeper sense than pure science can fathom, or even 

the poet imagined, the hUman spirit cries out before this 

closed world of finite structure and its restricted view 

ot God, saying: 

RBuild thee more stately manions, 0 my soul, 
As the swift seasons roll1 
Leave thy low-vaulted pastl 

Let each.new temple, nobler than the last, 
Shut thee tram heaven with a dame more vast, 

Till thou at length art tree 
Leaving thine outs-own shell by litels unresting sea1•1 

(5) The Proposed Solution of the Scientific 

Difficulty 

(a) !he Advantage of !his Solution 

.tll of these difficulties, scientific, philosophical 

and religious, emanate from the same source. It science 

grants an infinite universe in real space, which at present 

it seems disinclined to do, then these problems are 

avoided, though, of course, not all troubles by any means 

a~e thereby removed. That would not be possible on the 

basis of any view. In defining one's own position, how

ever, it is always well to proceed on the principle t .. t 

a theory is reasonably acceptable when it answers more 

questions than it raises. But certainly the one proposed 

by present-day cosmo+ogists does not meet this requirement. 

Contradictions bristle trom it on every side. In its 

religious implications especially, it affords no resting 

• • • • • • 
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place tor the soul that wants an infinite God to complement 

its needs. 

(b) !he Defense ot the Proposed Solution 

Against Criticism 

Asain, therefore, it is necessary to affirm that 

only an infinite universe in objective space can satiety 

the mind that such a God exists. But, if this poeition 

be accepted, objections immediately begin to be raised 

against.it.Ontologioal space, it is said, is impossible 

because the ver,y idea of it becomes involved in hopeless 

diffiCQlties.1 Knudson bas pointed them out in a quo

tation previouslY given in this chapter.2 It seems 

best, therefore, to attempt an answer to these criticisms 

in their order before proceeding to other considerations 

in support of this objective view. In the first place, 

since space is not active, it is held to be acting in a 

manner inconsistent with reality which is active to identi-

ty space in any way with it. But just how do we know 

that space is not active in some way? Science and phi

losophy both admit that we know very little about its 

real character,--1n tact, too little to make any cate

gorical affirmations about its character. FUrthermore, 

it would appear that there are some senses in which space, 

• • • • • • 
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contrary to the opinion 4ust presented, gives evidence ot 

activity. The phenomena of gravitation acting through 

space and of light piercing it cannot be explained on the 

basis ot the complete inactivity of space. These aad 

other problems of science have inclined Sir Oliver lod~& 

to impute this active characteristic to some ether 

tilling the whole of space. But since it has not been 

discovered, the credit must still go to space itselt, 

whatever its ultimate nature may be. Then, too, recent 

science looks upon space as producing curvature in light 

rays. In addition to all this, space itself, on the 

testimony of recent scientists, is expanding and con-

tracting. It is pertinent, therefore, to ask whether 

any entity could be performing all these duties assigned 

to it and not be in some sense active? 

But it is further declared that such a view is 

inconsistent with the unity of reality, since it presents 

the possibility of a division in space and of any 

spiritual being said to occupy it.l In answer to this 

criticism it can be said that real space is, first ot 

all, ooaoe1ved ot as infinite. An infinite substance is 

not divisible; there is always an infinite amount in ex

istence if the term has any meaning to begin with. Asain, 

• • • • • • 
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ot. the whole of pages 49•?? 
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space is here viewed much as Bradley suggested,l as just 

one face of the divine reality. It is an expression o~ 

God's objective thought only, but the divine has also a 

sub4eotive side. God's complete lite, therefore, can 

never be divisible any more than it is possible tor man's 

personality to be divided by powers extraneous to himself. 

The philosophy here presented is not acosmism which denies 

the existence of the universe as distinct tram the lite or 

God, but it is a belief in the reality ot the world as 

being God's thoughts which are given concrete form. !his 

belief is S)mewha t parallel to man's belief in the reality 

ot his own thoughts which he has carved in matter. As 

the individual is separate tram these real entities, so 

does God exist apart tram His objective world. 

~stly, this view is said to be inconsistent with 

an ultimate monism and to favor dualism. But this ob

jective thought or God is no more inconsistent with an 

ultimate reality than is the subjective thought of the 

reality ot Him, which would be admitted by Knudson 

himself. Both issue from the same ultimate source. I~ 

the one creates dualism, so must the other. Instead, 

however, together they are taken up into the unity ot that 

personal lite or God which abolishes a contradiction at 

the center of His being. 

• • • • • • 
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(c) Additional Considerations Favoring an 
' 

Infinite Objective World in Real Space 

Before leaving this sabject, several general con

siderations in support of the objective realit~ of an 

infinite universe may be mentioned. Jtrst of all, science 

is not sure of its finite, subjective position as ~et. 

Even Jeans warns his readers about taking present scien

tific ·conclusions concerning the world as final. 1 And 

Inge reminds us that ever~ closed s~stem of man's con

struction leaks somewhere.2 Taking the liberty of 

suiting Emerson's words to the occasion, one may sar, 

"There is a crack in all that God has made.•3 God's 

universe will often not hold man's pu~ philosophies be

cause the~ are unworthy of a place in such a wonderful 

worldl 

Furthermore, since it has been tmplied that an 

infinite objective world is necessaey to the belief in an 

infinite God, it any objective world is admitted at all, 

and since an infinite objective space is neoessaey to an 

infinite real world, what can be said positivel~ in tavor 

ot such a space? It is ditfi~t to doubt that there is 

some objective re~lit~ behind matter, unless one ls 

willing to be content with living in a world of pure 

• • • • • • 
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3. Ibid., P• 65 
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illusion. But man has not te.shioned that reality; 1 t is 

not the objective creation ot his thought. Why then deny 

a similar objective reality to space when man's thought 

cannot be spatialized in this way? In ordee to believe 

in real matter, one is not called upon to create it by 

his thought; and the same is true with objective space. 

But because man's thought does not possess this power ot 

objectitying 1tselt in a creative sense, it does not 

tollow that God cannot do this. It is anthropomorphic to 

say that because man's thought cannot be specialized, 

God's cannot be. God has objectified Bis thought in 

matter ·and it is reasonable to suppose the.' He has done 

the same in space. Surety His thoughts can take more 

than one torm it He so wills. 

lastly, it is talse 1» argue thd because man bas a 

subjective experience ot space, space must be only a sub""' 

jective reali ty.1 Yet much ot the argument against an 

Objectively real space proceeds in this tashion. It is 

torgotten that there may be a real space extraneous to 

the individual and there may also be an imperteet subjective 

experience ot that space, due to the mind's imperfect 

means ot transmitting the impression coming tram the out

side world. Space may be claimed to be both objective 

and subjective. 'fhis is 1n keeping with the common belief 

• • • • •• 
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that there is an actual world of nature and there is also 

man's experience ot that world. It is correspondence 

between these two worlds that establishes truth. Man can 

assert the reality of space because this objective entit,r 

finds its counterpart in the subjective framework of the 

mind that oan receive the impression of space. The inward 

experience of space is actually wrought by the concerted 

action upon one another of the objective and subjective 

entities involved in its production. Because the final 

act in the experience of epace takes place in the mind, 

there is no justification for saying that space, therefore, 

is subjective and cannot have any objectivit7• It is 

entitled to just as much consideration as a real entity 

outside our experience as any other reality of nature. 

Because it is not understood better is no reason for de

nying it this right. As tar as this point'is concerned, 

not even matter is as yet understood; its nature isstill 

puzzling. But the scientist does not deny its existence 

tor that reason, at least when he is engaged in active 

experiment. Bls attitude towards space need not be 

ditterent. 

b) A God of Supreme Intelligence 

Although the new t1Ddings of modern astrophysics 

seem to involve some undesira'ble ideas about God; they 

also imply oertain very pleasant teachings about lis 

nature. In the macrosoopic study of the universe, 



particularly in reference to the subject ot space which 

comprehends the whole, it has become evident that the 

God behind the world is a God ot supreme intelligence. 

B1s world challenges the powers ot the greatest human 

intellects and partially yields its secrets only as reason 

rises to new heights in its endeavor to understand the 

Supreme Wisdom. 

But science has not always looked upon its ettorts 

exactly in this light. The Kantian view has otten 

obtained, namely, that man has extracted tram nature only 

that which he has put into it, or that the footprint dis

covered on the shores of the unknown has turned out to be 
l man's own. In his less philosophical moments, however, 

the physicist recognizes that he is trying to read the 

meaning ot a world that is not primarily constructed out 

of his thought, but which exists to declare the mind of 

God to btm who patiently seeks to discover in a measure 

its tor.m and content. In other words, he recognizes 

that the world is objectivelY real and that in reading it 

by his mind, he is, as Kelvin said in substance, attempting 

t9 think God's thoughts after Him. Such a view is 

actuallY in accord with the view or Paul who said: Wfor 

the invisible things of him since the creation ot the 

• • • • • • 
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world are clearly seen, being perceived through the things 

that are made, even his everlasting power and divinity •• •1 

Ka.n is finding this more and more true as he traces out the 

secrets o:f the universe with his mind. The manelou re

sults that have been achieved by the application o:r newly 

reasoned theories only show that God's thoughts are high 

above our own and are only beginning to be revealed. man 

has merely touched the surface ot the great deeps o:f divine 

wisdom. 

e) A Conception o:f the Exalted Character o:f Man's Mind 

Closely related to the implication just unfolded 

is the suggestion concerning the greatness o:f man's mind• 

While it certainly cannot create in the sense in which 

God's mind creates, it can grasp in :finite me•aure the 

thought of God as obj ectitied in nature. A.s has been well 

said, the world is constituted tor thought as well as b7 

it. 2 The mind, therefore, which can tit itself into the 

divine thought of the universe does not so much declare 

tba t man's mind ri va.ls God's as it shows that the human 
-

intellect is akin to the divine,-that, as Inge says, it 

is •or a piece with the intelligence which created ••• 

the universe.•3 This is especially indicated in the 

power o:f the human mind to deal with the concepts occup71-. 

• • • • • • 
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2. cr. ~Mll1ns, The Christian Belig1on and Its Doctrinal 

EXpressions, P• 113 
3. Inge, God and the Astronomers, P• 45 



the attention ot the modern cosmologists. These are 

colossal in their range and show how near to the divine is 

the atnd which can fashion them even when they can be said 

to represent reality. 

2. The Religious Significance of the New Views of Tt.e 

a) '!'he Reality of Progress 

(1) 'fhe :Basis ot This Implication 

(a) Introduction 

In the shifting of this inquiry concerning the re

ligious implications of modern scientific thought from the 

viewpoint ot space to that of time, one of the principal 

observations to be made is that the new views seem to 

guarantee real1 ty to the idea of progress. This is based 

upon the prevailing opinion among astrophysicists that 

time itself is real. 

(b) Scientific Contusion Regardin& the Basio 

Fact 

There are, however, certain seeming contradictions 

and ditticulties in the scientific statements regarding 

this subjeot which make the basis tor the tmplication less 

secure than one could wish it to be. In the first place,, 

tor one claiming that current theories favor the view ot 

the reality ot time, there exists the problem or recon

ciling the mathematical universe or present-day con

struction, in which time bas no place, with the theory ot 
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entropy that presupposes ttae.l In other words, there 

faces the believer in a real time postulated by science 

the difficulty of adjusting the •entalism ot the new views 

with the objective facts upon which the law ot entropy is 

supposed to rest, It it be said tbat the data, upon 

which the second law ot thermodynamics is built, are sub

jective in character and do not correspond to objective 

tact, then time, which is determined by that law, becomes 

in reality a subjective illusion. Even it it be held that 

the subjective is also authoritative and not illusory, 

there still remains the difficulty or explaining how timet; 

originating in this way, could ever be thought or as 

coming to a close at some time in tbe distant future. 

'fhat is to say, how can one be sure ot a running-down ot 

the world it the tacts to prove it originate in the mind? 

Then, too, is it conceivable tbat mind does in this way 

pass a sentence or death which is eventually to be executed 

against i tseltt These questions, and others more extreme, 

which might be asked in chasing this dilemma into the very 

citadel or the mental realm trom which it issued, need to 

be honestly tacel before one is in a position to att1rm or 

deny that science believes in real time. It is only when 

the fallacies ot a purely subjective view become clear 

that tbis true foundation tor anr real progress se.ms 

• • • • • • 
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assured. 

·In ~he second place, the contradictory opinions ot 

the individual scientist holding to real time must also 

be weighed and evaluated. J'eans is a great souoe ot 

trouble in this respect to the one wishing to believe in 

real time on the basis ot scientific authority. Be 

supports strenuously the law ot entropy which, as time's 

arrow, points in only one direction. ~t in his 

theorizing about time he suggests that it may be running 

backward as well as forward, or even standing still•l It 

this second law ot thermodynamics operates in onlJ one 

w~; it is rather puzzling to the ordinary student ot 

these matters to know how it can tell time in three 

different ways. It appears to be a som.etrhe.t more versatile 

law in this respect than its un111near tunotton would per

mit, and less dependable tban the claims tor it wo~ 

indicate. Furthermore, when removing the obstacles whioll 

soienoe has put in the w~ ot an unshakable oontidenoe in 

real time, one must seek to harmonize J'eans' support ot 

the law ot entropy, which declares the end ot time a~ so11.e 

distant point in the tuture, with his paradoxical belief 

in time as aoing on eternally in the tuture.2 Again, it 

the theory of this same scientist regarding the entrance 

• • • • • • 
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ot energy into the f'ocal centers ot the spiral nebulae trom 

some source out~Jide the kn:DIIl universe be correct, then tile 

law ot entropy is overturned just as it would be it ooSJD.io 

rays were found to be proof that matter is being created. 

Prom such contradictions as these, and others which might 

be mentioned, it can be conceded that the testimony in 

individual oases tor the law supporting real time is 

greatly weakened. But the preponderance of scientific 

opinion, when deductions have been made tor lack of' clear

out views, goes unmistakably to the support of' real time. 

It seems to confirm. the statement of' a theologian and 

philosopher to the ef'tect that, do what one will, it is 

impossible to obliterate the objective reality ot time.l 

(2) The Importance ot This Basis for Real Progress 

The significance of this view ot time is vi tal. In 

commenting on this subject, Barnes frequently declares 

that real time is fundamental tor a belief' in real progress. 

He quotes with approval the words of Rashdall who said: 

wrou cannot believe in progress it you do not believe in 

real t1me.•2 Han's aspiration after goodness and his 

efforts by the help ot God to attain righteousness require 

genuine time tor their exe~cise if they are not to be more 

than mere illusions themselves. 3 Haldane bas recogn1zed 

• • • • • • 
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this when he has looked upon the time-relation as ex

pressive o~ the progressive unity ot spiritual existence.l 

It this be a phantom world that appears to be. on its way, 

but doesn't know where it is going, whether backwards or 

~orwards; or perhaps remaining still, then all talk of 

moral development and ot growth in ethical and spin "tual. 

discernment is a snare and a delusion. Man is to be 

classed in that case with the dumb animal on the treawaill 

that thinks it is progressing, but with all its e~torts 

is only standing still.. Such a concept o~ lite woul.d be 

stultifying to spiritual. initiative and paralyzing to al.l 

moral endeavor. 

(3) The Philosophical and Religious Di~~iculties 

Inherent in the FUture and the Past ot the Limited 

Character of This Real Progress 

Science removes ~or the present such problems as 

these which are not pleasant to study. But it the con

census of scientific thought is to be accepted, they will 

return again in slightly altered form when the law ot 

entropy has run itself out and ceases to be. What then 

will. happen to all unfinished purposes? Will they be 

out off at whatever stage of completion they have then 

reaohe4? And will all progress and development end at 

this point? 'l'he answer, it seems, will have to be in the 

• • • • • • 
1. ct. Haldane, The Sciences and Philosophy, P• 179 



-270-

attirmative unless it is admitted that the process just 

completed will begin a~l over again and will continue in 

an endless a,yole. Eddington does not like this idea. 

Continual repetition, in his view, would become boring to 

God.l But Inge seems to incline towards this idea, since 

he holds that there may be an infinite succession ot 

finite purposes which, when they have been tultilled, take 

their place in the eternal order.2 He beses thia 'belief 

on the premise that because infinite purpose is eternally 

frustrate, all purposes must be finite. The idea ot 

everlasting universal progress is to him a mere super-
3 atition. This position may be open to criticism, but it 

is not more so than that ot science trom which it seeka to 

save man~ The prospect ot eternal slumber in the world 

and ot purposeless inactivity in God is more boring than 

any endless cycle ot changing dramas in the universe 

could be.4 

!his last thought brings one to the consideration ot 

the distant paat as well as the distant tuture in the lite 

ot God when time was not and when, according to the law ot 

entropy, it will not be asain. Inge thinks that tor the 

whole (meaning by this the realm ot absolute values) time 

• • • • • • 
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4. Ct. Ibid., PP• 36, 69 
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can have ne s1gniticance.1 But absolute values are· 

inherent only in the lite ot God. Therefore, tor the 

person ot God time is said to have no meaning. This is 

a common interpretation ot time in relation to God, but 

it raises certain difficulties. In the first place, it 

is hard to see how God can even exist without tiJae, tor 

the reality of God implies Bls existence and existence in 

turn in'I'Olves time. 2 Even though Inge denies it, 3 the 

now in which God is said to exist, if it has any meaning 

whatsoever, must imply a consciousness of betore and atte!• 

FUrthermore, the tact that God has created time is 

additional proof that it is in Bis thought before it is 

in man's. To have caused time and yet always to have 

been heedless ot its onward flow seem like contradictory 

acts of God. It God does not count time, how could the 

fUlfilment ot any ot Bls purposes appear so well timed 

from the standpoint of earth? Surely GOd's redemptive 

plan in history has all the ear.marks of one which a God, 

conscious ot strategic moments and aware of •the tulness 

ot time•, would be likelY to project. A study of history 

amply confirms this belief. Thoughts like these, there

tore, have no doubt led Knudson to adm1 t that the e tarnal 

and timeless character of God does not exclude the 

• • • • • • 
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knowledge, on His part, of man's temporal experience, no~ 

does it exclude the temporal from His own e%pe•1enoe.1 

Bu.t if time is a part of God's experience now, there seeme 

to be no good reason which can be advanced to show tbat 

this is not eternally true. Time, therefore, may have 

an endless existence and survive even the death of the 

universe, if this be according to fact. It can then be 

looked upon as inherent in the lite of God and not de

pendent tor its existence upon an entropy clock that is 

running down. Certainly God can have more than one 

time-piece in the universe, but if it should turn out tbat 

He doesn't, then it is possible to believe that God is His 

own time-keeper. 

And from the standpoint of science, if Jeans' state

ment about an endless tuture for time also be accepted as 

the voice or science, it is impossible to see how any 

other view than this would suffice. The clock that science 

knows is runni~g down and, it is said, is not being wound 

up. Some day it will stop and then :man's means or 

measuring time will have tailed. Having nowhere else to 

go, the scientist is inevitablY driven back to God upon 

Whom he must rely to aid in tilling out so many of his 

i~complete explanations of the nature of things and 

processes. 

• • • • • • 
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Before dismissing this subject ot pregress in time, 

it may be profitable to consider the objections ot Inge 

to placing time or progress in the eternal order.1 lis 

reasoni.a seems to be as follows: progress involves 

purpose tor its acoo.mpl1abment, but purpose, to be kept 

trom being eternally frustrated, must be fulfilled in 

time which can come to an end.2 Therefore, he approves 

of the assertion ot the Platonist& that •Ttme is in the 
3 universe, not the universe in Time.• The view presented 

in this thesis is that time is in the universe and the 

universe is also in time because both are in a sense in 

God. This does not hinder the same measure at accomplish

ment with resard to the tulfilment of purpose that is to be 

round in Inge's view, but it does leave room for eternal 
. "' 

progression which the other view prohibits. 1'1nite lif'e, 

under this view, may continue to develop in the eternal 

order of things and to approach more and more towards the 

perfection ot the infinite. Such a view relieves a 

monotony of stagnant perteotion and otters the creature 

the joy of eternally becoming, instead ot the oonte.mplation 

of having once for all attained. And it does not 

trustrate God's purposes, but recognizes that in H1m what 

is eternally realized, and is viewed !!! specie aeternit1 

• • • • • • 
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is also being eternally wrought out in the finite. To see 

this approach to His ideal upon the part of His creatures 

is What helps to give eternal satisfaction to Ge4. 

3. The Religious Significance of the Running-down ot the 

Universe 

a) t.rhe Indispensablmess ot God for an kplana tion of 
., 

the Universe 

( l) The .Upha and the Omes- of the Universe of 

Science 

Some implications of the theory of a universe which 

is running down have already been included in the preceding 

discussion about the religious significance of time, be

cause this seemed to be relevant to the thought which was 

there expressed. Still others, with an ethical bearing, 

which are closely related to the study of society in 

relation to the new views, will be reserved until a later 

chapter. In the following considerations, therefore, 

only those implications referring to the idea ot God need 

be presented. The first of these indicates the absolute 

necessity of God for any adequate explanation of the 

reigning scientific view of the world. Laplace, it is 

said, when speaking about his own nebular hypothesis to 

Napoleon, told the great general that it did not seam to 

him to require God for its complete operation.l But 

• • • • • • 
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science cannot speak in that manner to-day about its newest 

theories. Bather do the cosmologists frankly admit tbat 

these necessitate God. In order, even, for the process 

described by the law of entropy to be instituted, God 

must, therefore, be invoked to wind things up and set 

them going on this downward course of disintegration. 

And when the complete sea ttering of energy has taken place 

and the world bas reached the state of ther-modynamic 

equilibrium, God still is needed, aecordi~g to the new 

theories, to take charge of a world that can in no sense 

be said to take care of itself. Unless the scientist, 

after contemplating that remote ttme of universal 

quiescence, is willing to ~n the world over to God and 

let Him work out its future, he is left in complete dark

ness as to the ultimate outcome of that which he must 

abandon as he would a sinking ship. Before and behind,' 

then, God is needed to complete the meaning of the world 

as science knows it. But even this, as will presently 

be seen, is not all that the present view indicates. 

(2) Objections to the Postulation of God as 

creator and Their Answers 

The postulation of the need of a Creator, however, 

has not been allowed to go unchallenged. Some have said 

that since the atoms consti tutiq,: the material world may 

have existed eternally, according to the law of permu

tations and combinations, there has been an infinite 
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possibilitT in their shuttling which was bound sooner or 

later to produce that condition of complete organization 

trom which entropy could proceed without the help ot God. 

This Tiew, of course, which is based upon pure chance, 

begs the question to start with by asking for all the 

material with which to operate. llu t even if this be 

granted, the inherent possibilities claimed for this 

scheme seem ludicrously absurd. Who would even be 

foolish enough to think that by mixing together long 

enough the letters or the alphabet it would be possible 

to produce Milton's faradise Lost? Or, as Inge expresses 

it, who would believe that •printer's pie might be shaken 

up till Hamlet emerged complete?• To ask the questions 

w1 thout answering them is to make the very theory, which 

proposes such an idea, cover itself with laughter. It 

does not merit fUrther serious consideration. 

Bertrand Bussell objects to the recognition ot God 

at the beginning ot the process ot entropy tor a different 

reason than that just explained. Although he accepts the 

second law ot ther.modynamios as valid and agrees with 

current science, which says that the world had a beginning 

in time not infinitely remote, 1 he is opposed to interriq 

tram this that a Creator brought it into being because 

such interence contradicts observed causal lawe• Since 

• • • • • • 
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creation ~ nihilo is an occurrence which has not been 

observed, he concludes that it is just as reasonable to 

suppose that the world was uncaused as to believe t._t it 

was caused by a Creator.l Either view, it is said, soes 

contrary to the causal laws. But the trouble with this 

method ot reasoning is that it is too limited in its 

exposures to all the facts which aid one in making the 

final choice regarding the ultimate. Mind transcends 

logic and there are other testimonies to be heard besides 

that of cold reason. The decision between these choices 

presented by reason is easy when it is brought before the 

bar ot experience. It, as Hocking says, "lre are only 

justified in attributing reality to an idea it reality is 

already present in the discovery of the idea•,2 the idea 

ot an uncaused world must go; but the idea ot a Creator 

behind the universe remains because it ~swers to our need. 

Faith, therefore, when led into the valley ot indecision 

by a cold hesitating logic that is divorced tram experience, 

exclaims thus: 

•o World, thou choosest not the better partl 
It is not wisdom to be only wise, 
And on the inward vision close the eyes, 
But it is wisdom to believe the heart. 
Columbus found a world, and had no chart, 
save one that Paith deciphered in the skies; 
To trust the soul•s invincible surmise 
Was all his science and his only art. 

• • • • • • 
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Our knowledge is a torch ot smoky pine 
That lights the pathway but one step e.head 
Across a void ot mystery and dread. 
Md, then, the tender light ot Faith to shine 
By which alone the mortal heart is led 
Unto the thinking or the thought divine.•l 

b) !he_ Theistic !rend ot the Law or Entropy 

(1) Its Avoidance ot Deism 

Looking at this law ot entropy, so universallY 

acclaimed by science, tor fUrther light which it mar throw 

upon God, one discovers in it an unmistakable trend towards 

a theistic conception or the Deity. At first, this does 

not appear so evident. Eddington himself says that in 

almost every textbook on thermodynamics there is to be 

found, in a suitably disgnised form, the theological 

doctrine that at some tilae in the distant past God wound 

up the universe and lett it to chance ever since.! Such 

an explanation of the present view appears to shelter the 

crude deistic doctrine that in the beginning God set the 

world going and then lett it to run itself while He re-

mained an absentee from its activities. But tu.rther 

study of the theory does not support this view. Instead 

ot the treak occurrences of chance, one discovers in the 

universe the rigid operation of an inflexible law which 

led Inge to say: •There is nothing fortuitous in the 

degradation ot energy, which proceeds with the resularity 

• • • • • • 
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of a relentless tate.•l For the sustaining of such a 

law, then, it is necessary to postulate a God who directs 

and controls the universe. But in doi~s this one has 

moved out somewhat trom a rigid deism on the road towards 

theism. The chief proof of this, however, is not in this 

consideration alone, but also in preyious facts presented 

unde~ the study ot the atom which strensthen it by their 

cumulative testimony. 

(2) Its Complete Repudiation ot Pantheism 

The new theory, moreover, does not tend on its way 

to ta~l into the hands of pantheism which identifies God 

wholly with His world. Hegel has represented this phi

losophy clearly when he said in substance: •God is not 

more necessary to the world than the world to God. 

Without the world, God were not Qod.•2 In harmony with 

Spinoza's view he maintains that the Ye~ essence ot God 

is involved 1n His oreation.3 Such a doctrine, however, 

is completely undermined by the second law ot ther.mody

namios, which, if true, would jeopardize the very lite ot 

God by identifying the essence ot His nature w1 th a world 

whose lite is heading towards extinction. It God is 

nothiU more than an tpJ.mus mu.n,di, His doom is certain as 

the universe approaches dead center as a condition ot 

• • • • • • 
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-260-

endless activ1 V• .A. God totally immanent in the universe 

and not above it, 1s under a sentence ot death, which will 

be executed when tbe world, by the very law which rules it, 

falls into endless sleep.1 But such an idea ot God cannot 

satisfy the religious aspirations ot sci.entist or laJliiEln; 

it comes tar short ot man's conception ot a God in Whom he 

can trust. It is man's sober second thought that God is 

behind any thought of Bis and separate in His person tram 

His works. 

(3) Its Support ot Transcendence and Immanence 

!he truly theistic view avoids the pitfalls of 

either of the preceding doctrines, yet it culls tram each 

the truth that gives it strength. Theism upholds a 

belief in the transcendence ot God in the universe which 

has gone to seed in deism and then lost its vitality. It 

also ohwnpions a belief in the divine immanence 1n the 

universe, which has been subrerted in pantheism into a 

vague doctrine of impersonalism tram which all the lustre 

ot personal identity in the tuture lite has been removed. 

Theism may now look for support for the former of these 

beliefs tram the implications of the law of entropy. It 

cannot find much evidence as yet that this same law 

strengthens the latter of these beliefs, but it can look 

to another law of modern scienoe, ...... namely, the quantum. law, 

• • • • • • 
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to give it respe4tability. Thus the theistic position is 

again being strengthened from unexpected sources. 

4. Summary 

The potencies contained in the facts from which the 

foregoing implications have been elicited with tull 

appreciation ot their ditticulties and their incompleteness, 

are so important tor the development ot a new religious 

apologetic that a comprehensive summary, arrived at atter 

a caretul,scrutiny of the theories, may now be presented. 

It is so nearly parallel in some respects to Kirk's state• 

ment on this point that it is fitting to introduce it with 

his words where he says that 

•as science advances towards the frontiers of its vast 
domain imponderable features are disclosed; and these 
mysterious elements are precisely those that appeal to 
the religious m1nd.•l 

"' 

So mysterious have these features become, in fact, that 

the questions regarding them multiply more rapidly than 

the answers. Dr. Shapley, whose intense study of these 

puzzling problems ot the universe entitles htm to speak 

with authority, has recently made the humiliating an

nouncement that "we are expanding our isn•:rance much 

taster than our knowledge.•2 Gradually science is 

learning, as it peers into the depths of space and studies 

the nature and the constitution of the world, that it is 

• • • • • • 
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not sufficient in itself to relate man's knowledge 

intelligently to the enveloping darkness, Herbert 

Spencer sought to do it by making phenomena the objects of 

actual knowledge, and then by consigning all the enigmas 

ot science to the realm of reality which to him was the 

unknowable. Only in this sphere of the unknown dii he 

feel the need ot calling in religion to the aid of soience.1 

As knowledge grew, the area over which God through man's 

need of religion presided, graduallp contracted, receding 

more and more towards the circumference ot the absolute, 

This philosophy made God ruler over the unknown, but said 

little about His relationship to that which was supposedly 

known, 

But modern cosmology tinds difficulty with this 

theory, because it cannot speak with any degree ot 

assurance to-day as to what is actually known. It hils 

become skeptical ot the ability ot science to explain any

thing suftioiently to justify its refusal to call in out-

side help. The difference between this attitude and the 

former may be graphicallY" represented somewhat as follows: 

1. ct. 



It will readily be seen from these diagrams that the 

relation or modern science to religion is fundamentally 

d1fferent from that of Spencer. To~ay religion deserves 

clearly more courteous treatment in the hands of science 
1 

than it received in~.the past age, because it is so indis-

pensable even to all description of man's knowledge or his 

world. God in modern cosmogony has become a necessity 

for a satisfying interpre~ation of the world in part or 

as a whole. He is needed to give substance and reality 

to any study even of the phenomena of the larger world. 

Therefore, as Knudson says, science has come to see that 

•the pbysical world is not self-sufficient, that it is 

n~t its own explanation, that it points beyond itself to 

a transcendent cause.•2 

• • • • • • 
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PART TWO 

THE JIODERN .ASTBOPHYSIOAL VIEW OF lfAll 

Chapter V 

~e Individual. 

.a.. Introduction 

1. Justification ror This Kajor Classification about Man 

!hus tar in this investigation interest has been 

concentrated upon the teachings ot physics and astronomy 

with regard respectively to the nature and meaning ot 

atomic configurations and processes, and to the character 

and significance ot cosmic phenomena and concepts, which 

levy a heavy tax upon the reason in its efforts to fit 

them into any metaphysical picture of the whole. All 

these findings are !mown to have their bearing upon the 

view ot man which is related to them in multifarious ways. ' 

But science bas not waited for scholars in other fields to 

assess their meaning; rather has it expressed assiduous 

care in drawing from them its own conclusions as to their 

value in painting a new portrait of both the individual 

and society. Such abundance of interpretative material 

has resulted that it could not easily be built into the 

structure of the preceding chapters without destroying 

their designs. Because of this tact, and also because 

the opinions for-mulated are weighted with such serious 

consequences tor good and evil, it bas seemed best to 



consider them separately. 

B. Man's Importance 

1. Blstorical Retrospect to This Question 

In modern times at least the first answer to the 

question as to man's place in the universe was given by 

Ptolemy who placed him at the center. This was 1n 

harmony with his own ideas of an immovable earth around 

which swung all the planets in a complicated system ot 

cycles and epicycles. This view, accepted by the Churaa 

and given its official sanction and support, obtained 

generally until the seventeenth century when Galileo put 

forth another answer. About three hundred years ago that 

scholar declared that man's home in space is not the 

center of the universe but revolves like all the other 

planets around the central sun. Astronomy of the nine

teenth-century went still turther and asserted that this 

solar system, of which earth is a small member, is only one 

ot many millions ot similar systems throughout the vast 

region ot space, to each of which may belong inhabitable 

planets like the earth. But twentieth-century astronomy 

has sought to correct this hasty generalization by clai~ 

ing that lite throughout the cosmos is more rare tban 

tormerl.y was thougb.t,-1n fact, so rare that it is probably 
1 only to be tound in very tew places. This process, whiCh 

• • • • • • 
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was begun by Galileo and which consisted in widening the 

boundaries ot the universe and of conttnual1y shifting i~s 

center turther away from this planet, has ever been more 

and more humbling, it is said, to the denizen ot earth, 

who no longer can boast ot his being at the heart of the 

univene, but must now accept the humiliatiq experience 

ot being relegated to an almost insignificant corner ot 

the world.1 !he extreme ettect upon the mind which it 

somettmes may produce is seen in the attitude ot Bertr~d 

Russell who charges with excessive self-esteem any 

theologian who seeks in the tace ot these so-called tacts 

to litt human lite back again into the purpose ot the 

creative activity ot God.2 Not all, ot course, who 

tollow this new thought sy.mpathetically would go so tar as 

Russell, but there is a strong tendency to-day, as a re

sult ot such an outlook on the world, to give tree ex-

pression to a viewpoint kindred to his. It is this 

disposition which makes the careful examination •t the 

reasons produced in behalt ot it so necessary. In 

turning to this task, therefore, one should not lose sight 

ot this tact. 

2. Reasons Held Derogatory to Man's lmportance 

a) 'fhe Vastness ot Astronomical Time as Compared 'lf'i th 

• • • • • • 
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the Short Span ot Human Lite 

Possibly the most satisfactory starting-point in the 

enumeration Of the facts which are said to berate man's 

importance is the question ot time which can be more 

easily comprehended than that of size. The consideration 

ot this problem is also simplified by beginning tlla com

parison ot man's period ot lite with the age ot that astro-
~ 

nomical body with which his lite is wholly associated. 

Various estimates of wide divergence have been given b,y 

the sciences as to how long the solar system has been in 

existence, but all ot these indicate that the time must be 

reckoned in thousands ot millions ot years, Recently it 

has been said by astronomy that in round numbers it may 

safely be put at 2000 million years.l These figures, of 

course, do not even take into account the calculations ot 

the vast sweep ot years yet to be traversed before the 

earth becomes a dead planet, but when they alone are 

measured against the three score and ten years ot the 

average span of human lite, they have a tendency to place 

man in a very· untavorable light it he be studied solely 

tram this angle. 

The magnitude of time required in these numbers is 

almost paralyzihg to the mind, but when it is compared 

with that employed in the estimates ot the age ot the 

• • • • • • 
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universe, the earth's whole lite seems only a minute 

traction ot the lite ot the stars. The astronomical 

clocks indicate tba t the average age ot a star is from 

tlve to ten millions or millions ot years.1 Jeans' own 
~ 

estimate ot the lite ot most stars magnifies these tigures 

more than tenfold. But even upon the basis ot the most 

conservative calculations, it is his opinion that man's 

lite, wben compared to these astronomical ages, becomes 

insignificant and looks like only a speck in time.2 Its 

e~hemeral nature in contrast to the abiding universe, can 

vividly be seen in reflecting upon the tact that the time 

required tor flashing a signal from one star-city to the 

next and b41ck again is eo,ooo times the lite ot an 

individual.3 Pram the point of ttme it seems literallY 

true that the years ot human existence are as a breath in 

the life of major heavenly bodies. 

b) 'l'he Dimensions ot the Universe as Compared to the 

Size of Man 

!lot much relief is found from this rather discon• 

certins picture, it one turns to a comparative study ot 

the sisa of the universe and ot man. n.gures senerally 

are inimical to a high estimate of man, but they- are never 

more so than in this case. Jlan's sta$ure 1s completely 

• • • • • • 
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2. Ct. Jeans, The Stars 1n Their Courses, P• 91 
3. cr. Ibid., P• 126 



-289-

lost sight ot in the computation of the extent ot the 

known portion ot the universe. Until recently it was 

said that the furthest objects seen in space were approxi• 

matel.lr 140 million light-years away.1 Now it is claimed 

that nebulae as tar away as 300,0001 000 light-years are 

coming within the view ot the great 100-inch reflector at 

Mount Wilson. 2 The calculation ot the number of these 

nebulae which are now within the range of this telescope 

and which are thought each to represent a star-system much 

like the Milky Way, places their estimate at 75,0001 000. 

It it be remembered that these star-cities are on an 

average ot 650,000 light-years apart, some idea ot the 

immense size of the universe will be tor.med. 3 But even 

these are not the whole of matter in space. In tact, the 

number ot stars cannot be computed with any degree ot 

accuracy. J'eans has suggested that they are probably 

as numerous as the grains of sand on all the seashores ot 

the world, each averaging a size a million times that ot 

the earth.4 Tiewing the colossal mass ot matter repre

sented by this number of stars which are sparsely scattered 

throughout a still vaster expanse of space, one can 

glimpse even better the picture of this huge world. So 

• • • • • • 
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big is it even on the basis ot a finite conception that the 

time required tor light to circumn.avigate it would appro:d.• 

mate 500,000 :million years. Alongside ot this huge ball, 

therefore, it is natural tor those impressed only with 

bulk to wonder how man can entertain a sense ot his own 

importance. Certainly in this light it must again be 

conceded that he does not present a very favorable 

appearance. ~'s predicament solely tram this standpoint 

can easily explain the timidity ot the Bnglish wriiBr who 

said tba t •i t takes courage to return the stare ot the 

stars.•1 

c) The Small Part ot the Universe Inhabitable 

A third reason sometimes given tor lowering the 

esteem in which man is commonly held is ~e tact ot his 

extreme loneliness in the universe. One might have 

supposed that a universe containing such a vast number 

ot stars would be literally crowded with places habitable 

tor man. The first suspicion that this might not be true 

comes when it is realized that the huge volume ot space 

with which science is acquainted seems practically empt.r 

when compared with the quantity ot matter which occupies 

it. It bas been said that three wasps roaming the whole 

ot Europe would crowd the ataosphere ot that territory 

more than known space is crowded with stars. 2 

• • • • • • 
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A greater surprise co.mes, however, when astronomy 

declares that, even in this small portion of the ~iverse 

which is tilled with worlds, only an infinitesimal traction 

is possibly inhabitable by man. Millions ot millions ot 

stars exist, it is said, which.have never supported lite 

and never will.1 It see~ pretty well established now 

that the physical conditions which support lite can be 

found only on planets like the earth.2 But the origin at 

a planetary system, resulting tram the close approach ot 

two stars, is a rare occurrence in nature. According to 

the tidal theory of J"eans this eveDtmight possibly 
3 happen once in 2000 million years, but on the basis ot 

the actual collision presupposed in de Sitter's view it 

could not take place more than once in every million, 

million years.4 Such systems, therefore, as the solar 

system to which the earth belongs, are very scant through

out the universe because of the unusual conditions re-

quired tor their formation. 

Yet not even all of these sparse systems can 

possibly support lite because some of them also fail to 

meet the temperate conditions necessary for human ex-

istenoe. In some oases the whole system is probably 

• • • • • • 
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lifeless, and in others, if lite exists at all, it is 

contined to a tew planets.1 In the sun's family the 

ease seems strong tor believing that lite exists only upon 

the earth.2 B,y the gradual eltmination, theretore, ot 

all places unsuited to human welfare, it seems likely 

that lite as it is known here can thrive on only a very 

tew planets existing within this temperate zone which is 

surrounded by extremes ot cold and heat. But sinoe 

planets are so seldom tormed and sinoe those tor.med do so 

tew times eome within the prescribed areas, it has been 

estimated that only one star in 1001 000 oan have a planet 

~evolving in this belt where lite is possible. This, ot 

oourse, makes plain tkat lite oannot be a common thing 

throughout the universe. It is rather to be looked upon 

as a rare phenomeon. In contemplating this taot some, 

theretore, have said that the production of lite does not 

appear to be the primary purpose ot the universe, but 

rather to be an aooident. Bad it been the design ot 

nature to produce lite, a better proportion would have 

existed between the size of the meOhanism of the universe 

and that of its product. The conclusion ot this method 

ot reasoning naturally is that man is a by-product and not 

so important in the eyes ot the world as he thinks.3 

• • • • • • 
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d) ~e Indifference and Hostility et the Universe 

1:owards Man 

'If one looks turther into these facts, it is said, 

the universe appears not only to have given man aa 1nsl~ 

nificant home and a secondary place in its thousbts, but 

also to be actually indifferent or even hostile to his 

existence. Its present laws tram the material standpoint 

appear to have been chosen to produce magnetism or radio

activity rather than lite, since physics seems to play a 

greater part in this world than biology.1 .The finer 

things of life, such as emotion, ambition, achievement, 

art and religion, also seem foreign to its plan and purpose. 

FUrther.more, man himself is relegated to a few acattered 

spots in the universe where his continued existence is 

precarious and where his present life is endangered by 

destructive radiation which drenches the whole of space. 2 

Tlase facts, it is maintained, prove that man cannot have 

the exalted position in the cosmos which he has arrogated 

to himself; they remove him from his pedestal. 

3. Consideration of These Reasons 

a) Concerning the Comparative Age of the Universe and 

Of Man 

(l) Aesthetic Considerations Which :W.nimiae This 

•••••• 
1. Of. Jeans, The ~sterious Universe, P• 12 
2. or. Ibid., P• 4 



Argument 

The ~easons which have just been siven for reducins 

the size of the present portrait of man are taken 

seriously in many quarters to-day. They merit turther 

consideration, therefore, in order to determine their 

weakness alons with their strensth. If one examines 

carefully the first argument based upon a comparison ot 

time, one need not be disturbed by the inequalities which 

it exhibits, tor the impressiveness of objects has never 

depended upon their duration. The seconds of a rainbow's 

brillianoe are more precious than days and nights of tos 

upon the sea could ever be. The moments when the mysteri~ 

ous tones ot twilight streak the sky are more of a source of 

inspiration to the poet than the long watches ot the night. 

The flaming comet that comes tor a few brief days w1 thin 

man's view and then speeds on its way, leaving a trail ot 

light behind it, is more an object of human wonder and 

praise than some dist~nt sentinel of the heavens that has 

looked down for ages upon the drama of earth. 

(2) The Opposing Argument from History 

The story of history, too, confirms this truth by 

showing that the richness and meaning of life have never 

depended upon length of days. So tar as man's experi

ence upon this planet is concerned, small periods of time 

have often been more important than long ones and have 

proved beyond all doubt that 
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WWe live in deeds, not years; in thoughts, not breaths• 
In feeling, not in figures on a dial.•l ' 

Who would not, tor instance, consider that the brief' span 

ot years during which the Christ lived upon earth has been 

ot greater moment to the world than the long period of the 

patriarchs? Or who would not say that His matchless lite, 

lived w1 tbin the space of' thirty-three years was not 

infinitely richer in content than that of' any one who 

lived before or since His time, no matter how long that 

lite may be reckoned in years? Napoleon was right when 

he estimated this life in ter.ms of value and not in days, 

and said ooncerni~g tae Great Galilean that He bad lifted 

empires trom their hinges and turned the stream of' history 

into new channels. Around this brief' lite, in tact, 

swings the whole ot Christian history. 

(3) The Scientist's Practice Inconsistent 1r"1 th 

This View 

With similar results might examples be multiplied 

to show that extent of' time and importance are not 

synonymous ter.ms even in the mind of any well-informed 

scientist. What are the sweeping milleniums in darkest 

Africa's history to him when. compared to the brief' period 

in ancient life when Greece covered herself' with glory? 

The Dark Ases are long, but what are they when measured 

• • • • • • 
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against the swiftly moving years ot the Reformation in 

which Europe awake tram her slumbers and put on new lite? 

Yet even these lethargic centuries might be chosen to SaT 

with 'l'ennyson: 

•Better fifty years of Europe than a cycle ot Oathay•l 

And so it can palpably be shown that to whatever page one 

turns in history it seems to teach to science a different 

creed tram that proclaimed by those who would make science 

the herald of any prejudice against mankind. 

b) Concerning the Comparative Size of the Universe and 

or Man 

( 1) '!'he Counterbalancing !'act of Man's Complex! ty 

In weighing the second reason, -namely that man's 

position should be lowered because of his insignificant 

size in the universe, one might easily lighten it by 

showing that man's lack of bulk has been counterbalanced 

by the possession of an almost intimte complexity or 

structure such as is nowhere to be found in the universe, 

so tar as is now known. Professor c. Judson Herrick, 

of the University or Chicago, told the American Association 

tor the Advancement of Science at a meeting in Chicago last 

year that, in the cerebral cortex alone ot man's brain, the 

number of individual lines connecting the brain cells with 

one another has been calculated conservatively to be equal 

• • • • • • 
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to the figure or numeral one followed b,y titteea million 

ciphers. To publish such a number would require thirty 

tull•sized books or 350 pages each. This figure, it is 

said, is so tremendous that astronomical distances measured 

in mesaparseos and hundreds ot millions ot light-years be

came insignificant in comparison to it.1 Truly man is 

•tearfUUy and wondertu~y :made•,2 and any attempt to dis• 

lodge him trom his high estate by appeal to disquieting 

figures will have to reckon with these sober tacts about 

the human body. 

(2) The Quantitative Aspect Not Usually the 

criterion of Importance 

But it this argument is attacked purely on the basis 

ot the great disparity ot size between man and the universe, 

man does not even then become worsted. Be is not b,y any 

means the smallest thing in the universe. Be occupies a 

somewhat mediocre position between the infinitely small and 

the infinitely great.3 The atom is a very minute body, 

and the electron appears infinitely smaller in comparison 

to it.4 But yet the scientist accords to these entities 

• • • • • • 
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a prtmar.y place in the structure and running of the 

universe. To him they constitute the building bricks ot 

all material substance and are by no means insignificant. 

To disregard them because they are so small in comparison 

to the whole would be to give up all hope of scientifically 

solving the riddle of the universe and fitting its various 

parts together in harmonious relationships. But it the 

scholar must pay so much attention to the smallest lalown 

bits of' matter because of their vital place in the world 

of nature, he is forced in so doing to recognize that not 

all strategic values inhere in quantitative distinctions. 

1fhat reason 1s lett, then, for assigning to man, 
A 

because of' his relatively small stature, a role ot minor 

importance, or a trivial meaning, in the tr.amework ot the 

wholet Certainly 1t cannot be due to the scientist's 

atmilar attitude in regard to other things of almost 

neglipble dimension. Bor can it be the result ot man 1 a 

inveterate habit of making distinctions contrary to this 

so-called principle in h.is daily lif'a. It is easy to 

determine in advance which will receive preference in any 

popular vote, the pansy or the sunflower, a ton of black 

diamond, or a gea ot crrstal•pure carbon. Ban is not 

guided primaPily in his ju4pente 'by the oompariaon ot 

bulk; his standarde are usually tceeiga to thie idea. 

The quantitative aepects ot nature do not trequeatly tip 

the scales of the m1nd 1n tbeir tavor. 
(3) 'l'he True Register ot Values 

What, then, is the final register ot human values? 



This question is important because, if the bigness ot an 

object is not the controlling factor in determining the 

impression which it will make upon the mind, then it ma~ 

turn out that man's place in the universe is tar greater 

than his unfavorable comparison in this respect would 

warrant. Kirk answers it in his own inim.i table way by 

making the organizing mind itself that gives purpose and 

order and harmony to the cosnos the controller of values. 

Without it he says the universe would be a chaos instead 

ot a oqs.mos•1 Therefore, it is that· Theodore Parker 
•• 

could rightly reason that the biggest star is at the small 

end of the telescope, •the star that is looking, not the 

star that is being looked at.•2 His irrefutable thought 

on this matter was expressed thus: 

•The number or stars and the limits or space are not 
more astounding than it is that man should be capable 
ot knowing such things and staking them orr. When 
man has measured the distance and weighed the bulk or 
Sirius, it is more appropriate to kneel in amazement 
before the inscrutable mystery of his genius, the 
irrepressible soaring or his soul, than to sink in 
despair under the swinging of those lumps ot dirt in 
their unapproachable spheres because they are eo gi
gantict The appearaence or the creation to man is not 
vaster.than his perception of it. To think the world 
is to be superior to the world.•3 

In other words, the mi~d which can roam in thought 

to the farthest bounds of known space and can construct a 

picture of that world within itself is greater tban any or 

• • • • • • 
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all o:r the objects which·.occupy- that vast expanse. 

Quay-le bas summarized this point in very pleasing labgaage 

which it is impossible to refrain :trom quoting. 

-The spiritual•, he says, •always dwarfs the p~sical. 
!he Mountain, lifting its forehead to the heavens, is 
less a giant than the man who stands at its :tar base 
and computes its altitude ••• The ocean ••• is not 
so great as the dreamy man who stands upon its shore 
and meditates its ma~tery. Columbus is greater than 
the dread Atlantic.•~ 

o) Concerning the Small Part of the Universe Inhabitable 

bJ' Man 

The only- way to answer the argument apinst man :rrom 

the small place assigned to him in which to live in the 

universe is to accept its statements as a :tact and make 

one's own deductions :tram them. Inge seems to take great 

comfort in thinking that there are possibly many other 

places in the cosmos where lite like that of man exists. 

To believe otherwise is to him to assume a -wildly 1m-

probable• position. He cannot conceive of the Deity 

making the universe for the sole purpose of man's creation 

upon tbis planet.2 Astronomical knowledge, if true, does 

not wholly shut out the fulfilment of this wish, but even 

if it grants same enlargement of the habitable area of the 

universe beyond the bounds o:r earth, it does not otter a 

very flattering proportion of the whole to man for his 

• • • • • • 
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existence. HOwever, when one takes the calculations ot 

science in this field at their tace value, they do not 

speak so disparagiqly concerning man as some have claimed. 

It this planet is one ot the rare places in the universe 

where lite can possibly be tound, then the earth returns 

to the .status which it had betore the Copernican astronomy 

removed it tram its central position.1 Whatever be the 

latitude and longitude to which man is restricted on the 

cosmic sphere, he is not disposed, as a result ot this 

confinement, to think slightingly of himself or of his 

home. Rather is he inclined to feel that the rarity of 

his species gives to it a peculiar em1~ence in spite of 

the tact that nature appears to have been very prodigal 

in the process of its production.a 

d) Concerning an Inhoslltable World 

(l) The Testimony of Science to a Different 

Attitude in the Law of Evolution 

The conclusions to be drawn trom the facts supposed 

to indicate a world indifferent, and even hostile, to man 

are largely determined by the attitude which one brings to 

their interpretation. Millikan is recognized as a great 

scientist ot to-day and yet his study ot the world doeJ 

not dispose him to see it as unfriendly to man. The 

• • • • • • 
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silent processes ot evolution that have gone on tor: ages 

in the past are viewed by this scholar as having prepared 

the earth tor the abode of man. To him they reveal a 

God who is good and is working out a world fitted tor the 

welfare ot Bls creatures~1 But to take this stand is to 

deny the assertions made in behalf of the opposite view. 

Biologr, according to this outlook,· is not playing a 
"' . minor role as compared to physics, at least so far as this 

planet is concerned. And it it be said in reply that its 

op~ration is restricted to this small corner ot the uni

verse, the answer which can be made is that, so tar as 

present knowledge goes, it works to the advantage, of man 

in the only place where it has a chance and proves thereby 

that not all laws of nature are inhospitable to him, 

JUrther.more, its very purpose and goal appear to be the 

production ot those finer qualities and virtues ot lite 

which are said to be a stranger to the universal activit,r 

ot the cosmos. 

(2) The Conscious Defiance of Destructive Forces 

Man's importance, however, does not rest upon the 

question of the truthfulness of this evolutionary scheme 

or ot its breadth of application. To look upon the 

torces of the universe as truly hostile, just tor the 

• • • • • • 
1. Of. Millikan, Science and Lite, PP• 60-61 



purpose of seeing what such a view necessarily entails, 

does not force one to the conclusion that man 1s un1m-

portant. His struggle against these forces about htm 

only exalts the nature of the mind. As Pascal said in 

substance, the universe may crush man as a reed, but he is 

a conscious reed and will show his true nobility in de• 

tying its deadly work.1 There is a grandeur about man 

that does not fade even in the presence of defeat, but 

shows itself sometimes to best advantage against a dark 

background of this character. 

4. Summary 

The conclusio~ to be drawn from the facts which 

have just been considered seems to be that, while in one 

sense they appear terrifying, in a deeper sense they take 

on an entirely different meaning. To think of man's 
.. 

length of life as compared to that of the nebulae, whose 

span of years is such that Lemaitre claims after 10,000 

million years they may be ten magnitudes fainter than at 

present, 2 is very unsettling to some minds. Likewise 

man's size as compared to a universe whose radius is 

estimated at 50,000 million million million miles, 3 is 

also disappointing to those who would determine signifi~-

cance by bulk. The relatively tiny home of man in space 

• • • • • • 
l. Ct. Snowden, The Discovery of God, P• 4:8 
2. ct. Barnes, Scientific Theory and Religion, P• 395 
3. ct. Ibid., loc. cit. 



and the s~pposed evidence of an indifferent universe are 

believed by men ot this mentality to lend additional 

support to a pessimistic view ot that little bundle ot 

lite which is called a human being. Yet others, as the 

discussion bas revealed, surmount these difficulties in 

the way ot thinking highly ot man by declaring that the 

mind is not subject to the handicaps of the body, but 

encompasses tor itself these magnitudes ot time and space 

and asserts a torm. ot spiritual mastery over the inhospi-

table elements in the world. Jeans, under the figure ot 

the growing acorn contemplating whether success out ot 

myriads ot cases argues tor a forest inimical to its best 

interests or tor a special providence supporting it, 

counsels the student to beware ot a hasty inference trom 

tle problems ot this character which at present confront 

man as a rare product ot the universe.1 But Barnes 

seems encouraged upon the basis ot these facts to speculate 

upon the superiority ot the mind to the body and its sur

vival attar the destruction ot its earthly tenement.2 

Now this is actually to exalj; man above the material home 

in which he lives. And the tendency to do this when 

studying the previous facts closely seams irresist&ble 

to one who notes the place that mind must occupy in the 

• • • • • • 
1. Ct. Jeans, Eos, P• 8? 
2. ct. Barnes, Scientific Theory and Religion, P• 395 
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development of any picture of the objective world. Each 

one, therefore, is left to draw his own conclusions trom 
' 

the case with the knowledge that there is support for 

either view, with the balance of opinion favoring the 

more lofty conception of the individual in spite of 

certain arguments to the contrary. 

c. Man's Free Will 

1. Introductory Remarks 

The new thought of physics touches not only the 

subject of man's importance but also that of his tree will. 

A groundwork tor what is to follow has already been laid 

in the previous discussion of determinism which was pre

sented in connection with the explanation of the recent 

views of the atomic world. It is not the purpose of this 

study to duplicate the material there set forth, but to 

supplement it with other scientific considerations par

ticularly germane to this angle of approach to a subject 

of unfailing interest. What is said here must, therefore, 

be interpreted with the aid of former facts, and the 

brevity and seeming incompleteness of this presentation 

must be accounted for in the same manner. 

2. The Scientific Basis lor This Doctrine 

It is almost unnecessary to point out again that the 

justification for belief in free will is to be found in 

the recent facts brought to light in the study of the 

interior of the atom. The peculiar character or the 



phenomena there discovered has given science a strong 

inclination to discard some of its t1me-ho~ored theories 

in t'avor,ot verr revolutionary concepts. The principle 

of uncertainty in particular, developed through failure to 

exactly determine at the same time the velocity and 

position of an electron, bas resulted, for the present at 

least, in the complete break-down of scientific determinism.1 

The repercussion tram this shocking news proceeding out of 

the inner world of the atom has recently been felt in the 

Changed attitude of science towards the doctrine of human 

treedom which once was taboo among scholars in this tield 

ot learning. Certain problems, therefore, which this 

new attitude raises with regard to tree will need to be 

investigated here briefly in order to further towards 

completeness this discussion concerning the new views of 

man. 

3. Scientific Objections to This Doctrine 

a) From the Standpoint of Law 

(1) It Rests upon a Precarious Foundation 

Scientifically 

This principle of indeterminism which lies at tbe 

basis of the new attitude of science towards individual 

treedom has not been allowed, however, to remain un

challenged in the ettort to overthrow beliet in tree will. 

• • • • • • 

1. Ct. Dampier, A History of Science, P• 473 
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Bertrand Russell, who appears to be the protagonist of the 

opposition to tree will, severely criticizes what he be

lieves to be the flimsy character ot the scientific 

foundation upon which the belief is built. He holds 

that the principle of uncertainty rests upon ignorance of 

the actual behavior of the atom which may be dispelled at 

any moment by experimental physicists who are searching tor 

the laws which control atomic action. To erect a theo• 

logical doctrine upon this momentary lack ot knowledge is, 

as he sees it, a stupid procedure that has the bad result 

of making men wish that no fUrther discoveries would be 

made which might necessitate a change in their views.1 

(2) It Is Inconsistent With the Discovery ot 

Scientific Law in Human Behavior 

This same writer also objects to tree will on the 

grounds that it contradicts known experimental facts con

cerning the operation of scientific law in animal and 

human behavior. The work of Pavlov in this field is 

appealed to as proet of this contention. It is Bussell's 

opinion that free will ignores these facts andSlbstitutes 

tor them a belief in complete lawlessness. 

seem to admit any other option in the case. 2 
He does not 

(5) It Breaks the Universal Reign of Law in the 

Physical World 

• • • • • • 
l. Of. Russell, The Scientific Outlook, P• 106 
2. Of. Ibid., PP• 106-107 
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The principal reason ror opposition to this doctrine 

is to be found in the contention that it undermines belief 

in the ~iversal application ot physical law which is hell 

to be at the basis of all science. If free will is 

granted, it is argued, then trust in the uniformity and 

dependableness of nature must be surrendered and predicta

bility of events becomes impossible. Such a situation, it 

is teared, would destroy the whole scientific fabric. 

b) ~ram the Standpoint of Causality 

(l) It Disrupts the law That Every Effect Must 

Rave a Cause 

There is also a deep-seated prejudice against the 

doctrine of freedom in the minds of those who are obsessed 

with the idea that in nature every oause must have behind 

itself another oause of which it in turn becomes the 

effect. The law of cause and effect, according to those 

holding this view, must be absolutely uniform in its 

application it there is to be any scientific explanation 

ot events and actions. fhe·ref'ore it is that Einstein 

finds the idea· of' tree will in nature wholly preposterous.1 

Bls objection to freedom on these grounds is explicitly 

based on a philosophy of deteBminism that opposes any 

interruption ot the law of' causality. It has been suo-

cineily expressed by the scientist in these words: 

• • • • • • 
1. Ct. Planok, Where Is Soienoe Going?, P• 210 
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~erytbing is determined, the beginning as well as the 
end, by forces over which we have no control. It is 
determined for the insect as well as for the star. 
HUman beings, vegetables or cosmic dust, we all dance 
to a mysterious tune, intoned in the distance by an 
invisible player.•l 

Planck takes a similar attitude, maintaining that the 

principle of causality applies even to the minds of the 

greatest human geniuses which may be considered to be 

nothing more than instruments in the hands of an almighty 
2 law ruling the world. In harmony with this position he 

also believes that the quantum hypothesis will eventually 

be found to confor.m to a more exact formulation of the 

causal law than that which has operated heretofore.3 

Other names might also be added to these, but what bas 

been quoted is already sufficient to prove the strenuous 

charac.ter of the opposition to freedom on the grounds here 

mentioned and also the need for a reply to its fundamental 

postulate. 

(2) It Introduces Chance in Place of a Strict 

causality 

Sometwat dependent on the validity or the last argu

ment is a further objection to tree will on the supposition 

that it implies real chance. This consideration, while 

originating in the tear ot the dire results ensuing tram 

• • • • • • 
1. Saturday Evening Post, Octouer 26, 1929, Article WWhat 

Lite Means to Einstein•, an Interview by George Sylvester 
Viereck 

2. ct. Planck, Where Is Science Going?, PP• 155•156 
3. Ct. Ibid., P• 143 
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any break in the complete causal nexus or nature, is also 

closely related to the idea of a universal scheme or law 

for the world in which there can be no possible roam for 

contingency without destroying the meaning or this blue 

print which describes its worldng.1 From this point ot 

view, it is said, once the causal law is lifted, chance 

enters into every event and makes the calculation or any 

results entirely impossible. But since this seems contrary 

to scientiric laws now well established, the theory tbat 

necessitates such a condition is rejected. 

4. Answers to These Objections 

a) :rrom the Standpoint or Law 

{1) The Foundation of Free Will Is Not ~ Pre

carious as That of Determinism 

The answer to the first argument against free will 

may be given by taking the weapons trom the hands or the 

opponent ,and using them to demolish the foundation or his 

own view. If the determinist objects to belief in tree 

will because it is based upon a lack of knowledge with re

gard to the true behavior of the electron, he is not free 

in the race of that criticism to hold to determinism when 

the tacts do not warrant it. To assert this right would 

be to declare omniscience in regard to what may happenr-

the very thing which the believer in indeterminism is 

• • • • • • 

1. Ct. Eddington, The Decline of Determinism, P• 144 
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accused of doing.1 A neutral position would seem under 

these circumstances to be the only logical one to maintain. 

Bussell htmselt recognizes this tact.2 But the case tor 

indeterminism is not so weak as this compromising attituae 

would indicate. ~he tact of the matter is that the data 

which science now has in hand in a study ot the atom are 

positivelY against strict determinism; they militate 

against this old theory, but favor an indeterminism that 

makes room tor a freedom of action not subject to the old 

causal achem.e. Until the ~.ceter.minist can find the ex

planation of these things which is missing in his theory, 

he is not at liberty to checkmate a hypothesis that works 

according to the facts in possession of the scientist. 

(2) Free Will Is Not Inconsistent With Scientific 

Law in Bt'Unan Behavior But Transcends It 

!he one who believes in the freedom of the will does 

not necessarily deny, as the next objection implies, the 

presence ot all scientific law in the operation ot the 

mind. Be may well admit that there are methods of working 

which the mind employs that can well be charted, but he 

denies that they are invariable and trecludes all poss1bill"' 

ty of change. A good case can be made out tor holding 

that these laws were made tor the mind and not the mind 

• • • • • • 
1. Ct. Eddington The Decline of Determinism, P• 152 
2. ct. Russell, The Scientific Outlook, PP• 93, 106 



for the laws. Upon the theory of free will the latter are 

regarded as the servant or the for.mer and not its master. 

To deny this tact is to put the mind in bondage to law and 

to tree it of all responsibil~ty for its acts. This woald 

make it a machine instead of a conscious agency that could 

interrupt the working of the machinery and change the di• 

rection of its running if desirable. 

But such a view of mind makes hopeless any effort to 

get it out or its ruts. 

destroyed by this view. 

The very character of reason ia 

The best argument against it is 

the illogical attitude of those who, favoring it, are yet 

determined to induce othersagainst the fatal working ot 

the laws of their minds to accept this mechanical con

ception as true. That is to say, they cannot impeach 

reason tor its lawlessness and then propose to set the 

world right by its edicts. To do so is either to admit 

tba.t the denial of freedom to the reason is false or else 

to be forced to confess that the results of the same 

process of law in men's mind m~ be so different as to 

necessitate an effort to harmonize them through an attempt 

to guide the activity of law towards a uniform result. 

But where does this purposive activit~ of the propagandist 

tor a belief in a mind scientifically controlled by law 

arise in his scheme? Since when has law in itself taken 

on this characteristic? And bow can its activit,y be ex

pected to produce any ettect without breaking the laws 



that it is meant to uphold? A law which is subject to change 

is no longer a law. In other words, so to temper with 

the mind as this theory would 4o is like sawing ott the 

limb_upon which one proposes to sit when be reaches atter 

the fruit around him. To make out the reason to be always 

obeying set laws is to make meaningless any effort to 

change the opinion of matter that is the result of a simi• 

lar obedience. As has been well said regarding this whole 

subject, one can carve his turke,y, but he dare not carYe 

his carving knife. He cannot eat his cake and have it too. 

A mind operating like a clock according to established laws 

without any power to change or direct those laws in any 

way is the victim of a process and cannot be expected to 

change its opinions even tor a determinist. 

(3) Jree Will Admits That It Breaks the Universal 

Reign of Strict Law in the Physical World But Denies the 

Consequences 

There is no need tor denying the third charge made 

against tree will, since the new discoveries ot science 

with regard to atomic behavior lend ample support to this 

break with deterministic law. Physicists taapaelves are 

in grave doubt regarding the breadth ot application ot 

many laws which are now supposed to operate in nature. 

This appears to be due to a new awareness ot the possibili

ty tbat other laws at present unknown to science may re

strict the sphere of operation of those already recognized. 



Professor J. Arthur Thomson says that •there is reason to 

doubt whether we know as yet more than a very tew ot the 

Laws ot Nature.•l It is also his opinion that many ot 

thos~ laws which are known may need to be restated in ttme.2 

It is a reeling similar to this which has caused Eddincton 

to divide laws into three classes: (1) identical laws, or 

laws applying to mathematical quantities used in the 

present scheme ot world-building; (2) statistical laws, or 

laws relating to the behavior of crowds; and (3) transcen

dental laws which are concerned with the fundamental be-
5 havior of the phenomena of atoms, electrons and quanta. 

This tbird classification, which attempts to cover those 

inner and more secret processes of nature associated more 

directly with the operation ot a Supreme Mind, reser.es a 

place tor what is not yet fully known and in so doing makes 

room even tor the phenomenon of tree will which is felt to 

be akin to the character of the Supreme Mind. As in the 

cases of the new data ot atomic physics, it is not e~ 

plained by those laws but is believed in nevertheless. 

When viewing this anomalous situation from the standpoint 

ot a desire to systematize everything, the scientist is 

torced to admit •that our experimental science is in error 

and that sooner or later we shall discover that conscious 

• • • • • • 
1. Bas Science Discovered Godf,P• 176 
2. Ct. Ibid., loc. cit. 
3. Ct. Badington, The Nature of the Physical World,pp.244-245 



being~ can interfere with those formulations of experience 

which we ter.m natural law.•1 This acknowledg~ent is what 

was to be expected from the difficulties which science is 

now facing in trying to put "new wine in old wine sld.ns.• 

FUrther orientation'of this view is given in the disoernlns 

remarks of Eddington upon this point which may be quoted 

in concluding this discussion: 

~atural law is not applicable to the unseen world 
behind the symbols, because it is unadapted to anything 
except symbols, and its perfection is a perfection of 
symbolic linkage. You cannot apply such a scheme to 
the parts of our personality which are not measurable 
by symbols any more than you can extract the square root 
of a sonnet. There is a kind of unity between the 
material and the spiritual worlds-between the symbols 
and their background-but :t:t is not the scheme of 
natural law which will provide 1h.e cement. •2 

But while the believer in free will pleads guilty to 

the third charge in common with leading scientists of the 

present, he denies the consequences which have been drawn 

from it. The uniformity of nature in the sphere to which 

it applies will continue just the same, for, as Barnes S&7S1 

•the typical scientific scheme is a construct of the mind 

trom which efticient causes are eliminated because vari

ations due to individual activity are excluded.•3 If 

science picks trom.the events of nature that which will 

fit into a scheme of ordered sequence, how can there be 

• • • • • • 
l.Barnes, Scientific Theory and Religion, P• 583 
2. Eddington, Science and the Unseen World, P• 53 
3. Btb.'niiJj:,;J191entitic Theory and Religion, P• 569 
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any failure of this plan when something entirety extrane

o~s to it is found incapable of being articulated with it.l 

It will always be able to get out of this pattern or law 

exao_tly what it has either put into it or included in it.2 

Similarly, the dependableness and predictability of 

nature may be counted upon in this realm which has been 

selectively diagrammed by the mind. 3 And even beyond this 

behavior of indeterminate phenomena, it is possible to pre• 

dict future events with some degree or accuracy.4 This 

is true even of the mind which in its freedom develops 
\ 

certain habits of action which enable one familiar with 

them to pretty well foretell what lmown individuals will 

do .in a given circumstance. or course, there is always 

present in such prophecies an element or uncertainty, but 

it is this which proves the genuine character of human 

treed om. 

b) From the Standpoint of Causality 

(1) It Upholds the Law of Cause and Effect in Its 

Only True Sense 

When looking at tree will in relation to the idea of 

causality it becomes necessary to deny that human freedom 

nullifies the relation of cause and effect. Eddington 

• • • • • • 
1. Cf. Barnes, Sc,entific Theory and Re1igionL PP• 569,584 
2. Ct. Eddington, The Nature of the Physical world, P• 244 
3. cr. Ibid., P• 245 
4. cr. Ibtd., P• 244 
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might seem to take issue w1 th . this denial when he says in 

regard to the decision both of the atom and the brain that 

the-re is no cause for i t.1 But this statement of the 

great astronomer must be understood in the light of the 

prevailing belief that all physical knowledge is symbolical 

and descriptive rather than explanatory.2 The real cause 

of these phenomena, he holds, must be outside the causal 

scheme of nature that is represented by a symbolic linkage 

which can have no meaning except as it is attached to a 

background or a more real character. It seems to be the 

unexpressed opinion of Eddington that, it science could be 

enlarged to take in the unseen background, it would then 

be possible to state the cause of events, concerning which 

science has now only a descriptive knowledge. 

It seams fitting at this point, because of the 

suggestion just made, to inquire whether the causal 

weakness attributed to the theory of free will may not be 

more appropriately attached to the deterministic scheme. 

Determinism boasts of being able to explain phenomena, but 

tew great scientists to-day believe that any scientific 

description of the method by which nature appears to work 

is more than a superficial explanation of the underlying 

facts. Long ago Hume made this clear when he showed that 

• • • • • • 
1. Ct. Eddington, The Nature of the Physical World, P• 312 
2. Ct. leans, The Universe Around Us, P• 325 



we do not get efficient causation in the physical reala, 

In considering the operation of causes he pointed out that 

all that is really known about it is that one event tollowa 

another in uniform sequence.1 To find out real oauae one 

must look behind the physical order. But ot this realm a 

strict determinism knows nothing and, in consequence, has 

no inherent right to speak of supporting something which 

tor it does not actually exist. 

The chief difficulty with the deterministic view of 

nature, however, from the standpoint of its own philosophy, 

is that it regards every event as being produced by some 

antecedent cause, which in turn is thought to be the re

sult of some other cause, and so on~ infinitum. !his 

curious view of an endless chain of events causally re

lated brings the one holding it to the necessity of 

wrestling w1 th t he dilemma of an infinite regress. E1 ther 

he must in the last analysis come to the conclusion that 

there is so.me uncaused potency in this process ot endless 

regress or else he must bring this chain to an end by 

stepping with some cause which is itself admitted to be 

uncaused. In both oases the dete~ist bas actually 

postulated a cause behind which it is impossible to go. 

But this result is in accord with the philosophy under

girding belief in tree will. Fram this standpoint the 

• • • • • • 
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law ot causation is interpreted to mean that every etfect 

has a cause, and not that every cause has a preceding 
l cause. Therefore, since mind is regarded as a cause, it 

is not wholly subject to the causal law upon which de

tel:'Jiinism is based. , It is rather to be looked upon as, 

partially at least, outside this deterministic order. 

(2) It Does Not Imply Chance in the Ordinary Sense 

HUman treedam certainly does present a different 

picture trom that painted by an unalterable deter.minism1 

but it is not the exact antithesis ot the latter. There 

is undoubtedly an element of uncertainty associated with' 

belief in tree will, bU.t it must always be remembered that 

this contingency is not that of chance but ot rational 

treedom. No sane individual resents the normal laws ot 

thought and conduct but rather believes that true freedom 
2 consists in seeking to contorm to the ideal. Ward has 

epitomized the answer to this objection in words that make 

no turther explanation necessary, when he said: 

•But every act ot a conative agent is determined by-
what may, in a wide sense,be called~a motive, and 
motivation is incompatible with chance, though in the 
concrete it be not reducible to law.•3 

5. Conclusion 

In concluding this study ot the question ot human 

treedom trom the viewpoint ot science several tacts seem 

• • • • • • 
1. Ct. Horne, Free Will and Human Responsibility, P• 135 
2. ct. Ward, Naturali~ and Agnosticism, Vol. II, P• 281 
3. Ward, The Realm of Buds, P• '16 



clear. In the first place, the practical tmpossibilit,r 

ot considering the problem of determinism in nature apart 

from its relation to determinism governing the mind has 

shown how inseparable are these questions. A complete 

determinism in one sphere must ineritably imply a complete 

deter.minism in the other. Conversely, an emancipation or 

the material world from a strict determinism implies also 

a liberation of the mind.1 And since the discoveries of 

science favor the latter tor the material world, there 

seems to be no good reason why freedom can not be tully 

granted to the mind. All of the arguments against it 

break down under careful examination. Science has no 

longer any unanswerable defense against man's innate 

feeling of free will.2 Even the materialist must come to 

recognize this as he honestly faces the problem. Bis 

need tor something in the physical world to take the place 

ot an.organizing and purposive consciousness urges htm on 

to such a conclusion.3 As Knudson well says in summa

rizing this problem: 

•took at it in whatever way we will, there is no escape 
trom the conclusion that freedom is essential to 
knowledge and that the denial of tre·edom leads logically 
to the overthrow or reason.•4 

• • • • • • 
1. Of. Eddington, The Nature of the Physical World, P• 310 
2. cr. Jeans, The MFsterious Universe, P• 36 
3. Of. Eddington, op. cit., P• 315 
4. Knudson, The Doctrine of Redemption, P• 163 
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D. B:la Koral and "Religious L1f"e 

1. The Sci en tif"ic Grounds f"'or This Lite 

a) The !mpotence ·of" Science to Deny Ita Validity 

In ferreting out what science has to say about the 

moral and religious'lif"e or man, one f"inds that its chief" 

contribution to this subject is made bF indirection. A 

f"act which lends great encouragement and support to the 

development of" this side or man's nature is the failure ot 

science to advance any good reason why the religious life 

is not real or justifiable. This is due in the first 

place to the limited area of" the whole of" life over which 

science presides. Its facts are abstractions tram the 

totality of" experience and any conclusions based upon them 

must not be applied to those regions or lite from which 

the f"acts have not been sathered. But in so tar as the 

excluded portions or man's experience are important and 

vital tor lite, the modes of" thought developed from con

tact with only the partial evidence are unsuited to trame 

any doctrine either positive or negative, about the 
' ' l 

character or that lite which lies beyond their jurisdiction. 

only when there has been a det~ination to take into 

account the whole of" experience can the scientist speak 

without indulsing in one extreme of" opinion ol: another,2 

. . . . " . 
1. cr. Whitehead, Science and the MOdern World, P• 52 
2. or. Ibid., P• 261 
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When these facts are applied more closelJ to the 

present-day practices of science, it becomes evident tbat 

there is no justification tor a denial ot the relisious 
' 

experience trom this quarter. For it is true that those 

who would recog11'1ze nothing_ but the measurements of the 

scientific realm overlook the vital tact that conscious-

ness i·s much more than a mere recorder ot senae-1mpressions.1 

It holds within itself more than a knowledge of t~e re-

sults attained by the aid of the physicist's tools. Ir 

the scientific test were applied to this remainder ot 

man's experience with the purpose ot casting out the re

ligious feeling to be found there, then much more would 

have to go besides religion. In tact, everything would 

need to be dismissed which did not conform to the genius 

of the man-made scientific technique.2 When this process 

ot elimination was over, there would be lett in the 
/ 

conscious lite only a very drab residue which by itself 

could hardly be thought wo~th contending for. 

b) ltan's Inner Sense of Values 

It will be gathered from what has just been said 

that science very definitely recognizes consciousness, 

either by implication or open acknowledgment, in all its 

activities. Its search for truth always starts at this 

• • • • • • 
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2. cr. Ibid., P• 48 



very center of life from which issues the ability of the 

scientist to read intelligently the message of his instru-

menta. But if science relies upon consciousness to 

properly record for it the indications of its measuring

rods, it is impossible to see how it can deny to it au~ 

thority'when it speaks of other values more intangible 

than measur~ents. A voice which is to be trusted to 

tell the truth about experiments in the outer world can 

certainly be counted upon to give man dependable infor

mation concerning interests and significances that are 

not confined to the material sphere.l And because 

consciousness does bear testimony to such things, these 

inner convictions should have as much validity as •the 

innate sense of the fitness of things• to be found at the 

core of physical science, or as •the unreasoning trust in 

reason which is at the basis of mathematics.~ Since all 

ot these values issue from the same source, it becomes 

impossible tor man to discredit any part of them without 

discrediting all. But science does believe tn those 

values relating to its realm and in so doing'gives sanction 

to the inner witness of consciousness to the values of a 

more mrstical character. 

Perhaps this fact needs further elucidation in order 

that its importance may not be lost sight or. It can 

• • • • • • 
lt Ct. Eddington, The Nature of the Physical World,pp.288-289 
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best be given by showing how this conclusion is arrived at. 

To begin with, it may be said that the starting-point ot 

all reasoning both in the visible and the unseen world is 

the sel:t'-knowledge o:f' mind. Since not all the fancies of 

the mind can be trusted, every thought must be brought 

before the judgment seat of this inner sense of values 

that man may know what to follow. Consciousness alone 

can pass upon the validity of the opinions of the mind 

even concerning the physical world. V~n cannot begin a 

survey o:f' this realm witho~t its sanctions.1 It he would 

rule significances entirely out of this field, then someone 

must decide whether the material world with which he pre

tends to deal bas any meaning in itself,2 

Objection, however, may be raised to this method of 

reasoning on the ground that, though it starts where 

physical science does, it ends by taking one into a region 

of values outside the sphere of exaot knowledge. This, 

it is said, is an irrational step whioh the reason cannot 

justity because it regards the thing so evaluated ~s only 

gross misrepresentations of physical entities that are 

behind them.3 But since science cannot even explain ita 

own data reasonably, it would by this argument be forced 

to surrender its own right to exist. To one taking this 

• • • • • • 
1. at. Eddington, Science and the Unseen World, PP• 73-71 
2. at. Eddington, The Nature of the Pbysioa1 World, P• 107 
3. at. Ibid., P• 107 



attitude Eddington advises whispering the word ep.trou;l 

which is itself an unreasonable belief. It is pertinent 

t~ ask under such circumstances whether, because man cannot 

render an exact account of his environment, it would be 

better for him to pretend to live in a vacuum.2 

EVen when this position is defended against a~ 

ob3ection, it, of course, cannot be argued that, because 

it supports a certain natural mysticism, the religious 

experience must necessarily be admitted as a foregone 

conclusion. But it can readily be seen that, once natural 

mys ticiam. is admitted, all objections raised against the 

religious experience lose their force if they can be shown 

to apply to the former also. On scientific grounds re-

ligion enters life at the side of natural mysticism. If 

one is real, the other cannot be denied a similar charac

ter. But even in ways that cannot be analyzed and de• 

scribed at all this consciousness, which is responsible 

for all our knowledge, gives access to a spiritual world. 

As Eddington says, it looks out through a private door at 

the underlying character of the world. 3 In this same 

mysterious fashion which logic cannot chart it may also 

be said to commune with the Great Reality who is behind 

all things. 

• • • • • • 
1. Ct. Eddington, ~he Nature of the Physical World, P• 107 
2. or. Ibid., PP• 324-325 
3. cr. Ibid., P• 91 
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c) The Peeling or Purpose 

.A turther tact which points towards the realit7 or 

the religious lite is the reeling or purpose which ani-

mates the scientist as well as the mystic. In the scien-

titic world and in every realm ot man's endeavor there is 

a purposive urge to make something out ot the problem. ot 

lite.1 The desire to uncover truth in science and re

ligion can onlyarise trom sanething in man's nature 

which is consonant with the Truth behind the world. 

d) The Sense of •ought• 

Besides these considerations pointing towards the 

realit.y ot religion by their cumulative testimony, mention 

should be made of the sense ot •ought• which science as 

well as religion discovers in the world. Though in the 

physical world laws must be obeyed, it is not so in 

certain other realms.2 For instance, the laws ot logic 

do not show us the way the mind thinks, bu~ the way it 

ought to think.3 But this sense or •ought" takes us be

yond physics into a realm that cannot be ruled by laws 

which applY to the material world. It indicates a spiri-

tual domain where a sense ot responsibility to something 

higher is the reigning law instead or compulsion. 

2. The Scientific View ot the Religious Lite 

• • • • • • 
1.at. Eddington, The ltature ot1.the Physical World, p. 328 
2. ct. Ibid., P• 345 
3. Ct. Eddington, Science and the Unseen World, P• 56 



Since science has now discovered a door through 

which man ma7 view the inner world as well as the outer, 

it is'legitimate to ask what science conceives to be tbe 

character of the process by which this spiritual world 

is given a religious coloring. Eddington attributes this 

transmuting power to an element of the divine in man's 

nature.l !he sanction for the religious 7earning tor 

God, according to him, is an Inner Light proceeding trom 

a greater power than ours. !his light is thought to 

beckon man ahead in both his intellectual and mystical 

pursu1ts.2 In tact, all strivings of the mind after 

truth and the fulfilment of purpose are believed to be 

the result Of an iabreathing Of a High Power and Purpose 

into the lite ot man. Man's actions and aspirations are, 

in soltntific language, the pointer readings of the divine 

working b the soul of man, while his inner awareness of 

the cause of these things connects him with the Divine 

Real1t7• A truly scientific anal7sis of this inner lite, 

so tar as it can be made, seems, therefore, to bring one 

tace to face with the Divine at work upon the consciousness 

ot maa 1n an effort to elicit a response from the indi• 

vidual which recognizes God as the true background to all 

ot lite. 

• • • • • • 
1. Ct. Eddington, !he Nature of the Physical World, P• 335 
2. Ct. Ibid., PP• ~2?-328 
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3. Conclusion 

The truth regarding this subject ot the reliiious 

lite ot man trom the viewpoint ot science may be ~ed 

up in the word consciousness. li'rom this depth ot man's 

being proceeds the warrant tor both science and religion. 

It man d~nies the correctness ot its evaluations in the 

realm ot religion, he must also do the same in the tield 

ot science. But this he cannot do without expressing a 

preteren·ce tor living in a world which is a vacuum. 

Science must admit, then, that in his mystical mood man 

catches some glimpse ot the true relation ot the world to 

himself which is 'revealed directly to him through the 

back door ot consciousness instead ot indirectly through 

the symbols and pointer readings ot science. This relation 

tor him is a religious one because ot the sense ot •ought" 

and purpose which points to a Higher Power and Intelligence 

in control ot the world behind the shadows which man sees. 

11~ The Religious Significance ot the New 

Astrophysical View ot the Individual 

1. Introductory Re.marks 

At this point attention is turned trom the new scien

tific views ot man which have been presented to a consider~ 

ation ot the religious implications involved in them. No 

lengthy remarks are necessary with regard to the method ar 
treating this phase ot the subject. Suttice it to say 

that the plan ot procedure is the same as in the last 



cbapt$r,the presentation paralleling largely the general 

arrang~ment of the material by which the new conception of 

man bas been set forth. 

2~ The Implications of the New Views of Man's Importance 
' ' 

a) Deductions from the Viewpoint Derosatory to l&Ul 

(l) The Insignificant Value of the Individua.l 

A glance at the observations about man, which scien• 

tists have made from their recent discoveries and newly 

formulated theories ot the universe, indicates that one ot 

the chief religious implications to be drawn tram these 

speculations by those who are hasty in arriving at con

clusions is the insignificant value to be put upon human 

lite. It is not true that scientists as a whole sanction 

this interpretation of the facts as they know them, but some 

of their number, aided by others who are reckless in their 

judgments, have hastened to push it into the foreground. 

Man is told by his fellow men that, when his lite is com

pared in size and extent ot years to the vast universe 

stretching almost· infinitely in space and time, and when 

his insignificant home is viewed in reference to the 

millions ot worlds in space which are thousands ot times 

larger than this earth, the only inference which can be 

made is that man is of little account in this great uni

verse which completely overshadows him by its bigness and 

its duration. He is of less comparative significance in 

the cosmos, it is said, than a grain ot sand in relation 



to the whole or this planet. It there be this quantitative 

ditte~ence between man and the universe, how then, it is 

asked, can he hold up his head and feel important after he 

has faced the stara? They rebuke his littleness and 

frown upon his assertion of the infinite value of human 

lite. This attitude is well expressed by Browning as 

follows: 

•o grandeur of the visible universe 
Our human littleness contrasts withall 
0 sun, 0 moon, ye mountains and thou sea, 
Thou emblem of immensity, thou this, 
That and the other,--what impertinence 
In man to eat and drink and walk about 
And have his little notions of his own, 
The while some wave sheds roam upon the shore&•l 

Man's ennobling thoughts about himself, according to this 

philosophy, are muzzled when the sight of the overarching 

heavens and the vast vistas of time break upon his vision. 

These immensities are considered to be well calculated to 

put puny man in the place where he belongs. In the face 

ot such considerations it is presumptuous tor man, so the 

complaint runs, to think anything but lowly thoughts ot 

himself and to put a premium on his lite. 

{2) The Unfriendliness ot the Universe towards Man 

A second implication in these facts about man is the 

unfriendly attitude of the universe towards human lite. 

If one accepts the view that the cosmos has been parsimonious 

• • • • • • 
1. Browning, Prince Hohenstiel-Bohwangau, Saviour of 

Society 



in its acts of building comfortable domiciles f~ man 

throughout its vast expanse, and that even when it has done 
' 

so it threatens as time proceeds to dispossess him by 

making conditions unlivable in those quarters, 1 it is easy 

to see how one's attitude towards God may be unfavorably 
... 

influenced. A universe hostile to man is looked upon by 

many as an indication that the conception ot God, Whom it 

portrays as one unkindly disposed towards His creatures, 

is too puerile to be regarded seriously. '!'he conspiracy 

ot the cosmic forces against the welfare of human beings 

is interpreted as an unfriendly gesture which in turn 

begets in the subject a questioning attitude towards the 

reality of a Sovereign Power behind tbe universe. 

(3) The Discouragement ot Religious Faith 

Growing out ot the last implication is another which 

assumes the tor.m ot discouragement to religious faith. 

When man believes the universe to be against him, he 

naturally imputes that enmity to a blind ohanoe which pre

sides over the attairs of the world. A result of this 

crystallization of thought upon the sinister manner in 

which seemingly uncontrolled forces are permitted to deal 

with human lite is the open denial by the creature of any 

Creative Power or Purpose behind this display ot unreason. 

'!'he upshot ot this situation is the development of a spirit 

• • • • • • 
1. Of. Jeans, '!'he Mysterious Universe, PP• 13-15 
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of cynicism in the individual which, outwardly at least, 

is unresponsive to the religious appeal and which SCOffs 

at the attitude of trust in and obedience to a Higher 

Power as being the·token of a belated fetichism. It is 

because this corrupting leaven has been slowly penetrating 

the minds of many to-day that William Lyon Phelps, with 

his keen powers of observation~, is able to say that •the 

tremendous advance of science has had much to do with the 

weakening of religious faith.•l In being more specific 

he declares fUrther that "astronomy, which used to be re ... 

garded as spectacular evidence of the glory of God, is 

to-day one of the chief obstacles to religious faith."2 

It seems difficult for some to pierce through the haze and 

tog ot these ill-formed ideas to the light of a clear 

faith. Were it not for this distressing situation, the 

importance or these views would not be such as to warrant 

for them any extended examination. But such a challenge 

as this condition ··.presents must not be allowed to go 

unanswered. 

b) Criticism or This Viewpoint Hostile to Man 

(~) Cn t~e Basis of the Objective Reality of the 

Universe 

(a) Summary or Previous Criticism on This 

• • • • • • 
1. Phelps, "'s Religion Dying?•, !U, Delineator. August, 

1933 
2. Ibid 



Point 

The detailed rep~ to the individual ar~ents upon 

whioh thesw unpleasant tmplioations are based has already 

been presented. In evaluating the religious significances 

drawn from them, one must keep in mind the weaknesses 

which belong to the foundation. The comparison of the 

age of the universe and of man tails to dislodge man trom 

his eminence because the principle involved in it, by 

Which human life WOUld thus be minimized, is not practised 

extensively in the experience of the individual. .Aesthetic 

values, history and even the scientist's own habits of 

action override any veto which an interpretation of nature 

may see tit to place upon the clatms made for the 

preciousness of the soul. The quantitative judgment also 

contains the fatal detect of being seldom used as the cri-

terion of values. It it is not consistently employed in 

determining the importance of the objects to which it is 

applied, then one cannot be sure that in any case when it 

is used it is congruent to the situation. Certainly it 

does not appear to be so in the present instance. The 

true register of significance 1s not magnitude; this is 

only one of the ways by which value is computed. But 

the agency which determine.s worth is the mind. To 

receive any pronouncement about the universe which may 

even be adve~se to man, one must consult the mind. But 

by so doing one acknowledges either openly or secretly 



the superiotity of the individual who possesses this 

power of weighing the stars in the_ scales of his ju4sment. 

In other words, since al1 decisions begin and end with 

mind, it is difficult to see how anything can be made to 

supersede it. ~his method of reasoning holds good also 

with reference to the argument about the insignificant home 

of man. It makes no difference, in tact, just where man 

is ·or how small his actual home is if by means ot his mind 

the whole universe becomes the playground of his thoughts. 

When he is looked at trom this angle, he appears more like 

a king over infinite spaoel than a beggar asking for alms 

from the universe. 

~e last stone in this fOundation is of a slightly 

different character from the rest. It has written upon 

it the words Andit:te;:ence and hostility:. But the testi

mony·of evolution and the conscious defiance .by man of any 

forces seemingly unfriendly to him lift this stone trom its 

position where it supports the superstructure reared upon 

it, while the other facts just mentioned lend their moral 

support to this act completing the demolition of an 

insecure foundation for any philosophy that pretends to 

possess even the semb;ance of structural solidit,r. 

(b) ~e Moral Character of the Individual 

• • • • • • 
1. Ct. Eddington, ~e Nature of the Physical World, P• 83 



Opposes This Viewpoint 

Aside from the direct answers to these arguments 

tram science tbat belittle man, there are certain other 

thoughts which weigh in the mind or on~prejudioed 

towards the tacts. The moral propensities or the soul 

distinguish man from his environment and give htm a superi-

ority to it. Be is not a victim or circumstances but a 

being capable or rising above unpropitious surroundings by 

making them contribute something to the strengthening of 

the inner life and to the development of a moral beauty 

and purpose which can be round nowhere else, so tar as is 

known, ez:oept in human lite. This power or transmuting 

unfavorable conditions into servants or the higher life of 

man is a rare possession that lifts man out of the class 

·of material things and puts him in a category by himself. 

It is the working of this power in man which enabled Kant 

to say that the one thing besides the starry heavens 

which tilled him with unceasing wonder was the moral law 

with1n.1 

(a) .The Life and Teaching of Christ Deny This 
.. 

Hostile Viewpoint 

The determination of the Christian attitude upon 

this whole question is not dependent alone upon man's un-

aided thinking with regard to these facts. It ia_possible 

when facing such problems to have light flashed upon them 

• • • • • • 
1. Ct. Snowden, The Discovery ot God, P• 48 



from the lite and the teachings ot Christ who claimed 

knowledge sufficient to teach man heavenly things tar above 

hls comprehension.1 The deeds ot Jesus declare more 

strongly tban words the value which He placed upon the 

soul. It was to man He came to minister and to give 

abundant lite, But this would not have been so it He had 

not thought the individual worth saving and being the object 

ot ~s love and care. Further.more, His teachings coincide 

with this spirit ot His lite. What meaning can be 

attached to those parables ot the lost sheep, the lost 

coin and the lost son if they are not permitted to teach 

the priceless value of a single soul?2 To attempt any 

other interpretation would be to turn exegesis into 

eisegesis and to make texts from His words to become only 

pretexts tor airing one's opinions. To follow the 

Galilean in His teaching and to breathe the atmosphere of 

Bls lite which always threw about itself an air of confi

dence and certainty with regard to things of vital concern 

to man, brings one to the place where he can say with the 

Scotsman, if he could not do so before on the basis of his 

own reasoning, that he refuses to be •astronomically 

1ntim1dated!•3 He makes man reel that God can be and is 

concerned with the needs and cares or every individual. 

• • • • • • 
1. John 3:12 
2. Luke 15 
3. Of. Buttrick, The Parables of Jesus, P• 181 
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It is the Christ who can help man out of his difficulties 

when, as Boreham has suggested in his interesting wa7, he 

makes God se~ not too great but not great enough.1 The 

cure for such a puny conception of God as weakens confi

dence in Bls ability to exercise minute care towards His 

children is a closer acquaintance with Htm who was sent 

trom God to int$rpret the Father to man. 

(2) On the Basis of the Subjective Reality of the 

Universe 

(a) J'ustitication f''or This Criticism 

Not only is it possible to answer the arguments be

rating man upon the basis of the objectivity ot the facts 

to which they relate, but it is also possible to criticize 

them tram the standpoint ot subjectivity. At times men 

like J'eans appear to defend a reality to things external 

to the mind Qt man by m.ald.ns th• the oreati()n ot a 

Supreme Mind in which they exist as thoughts.2 This is 

certainly to be looked upon as an objective ideali~. 

The mind ot man in this view is also greatly elevated be

cause the atoms out ot which it has grown are said to 

exist in the Supreme Plind in the same fashion. There 

even seems to be special deference paid to it in this 

philosophy' bec·ause it appears, when it thinks in mathematical 

terms, to show something more in common with the Universal 

• • • • • • 
l.·ar. Boreham, The Luggage ot Lite, P• 167 
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Mlnd than the other objects o~ this Ulnd's thougbts.1 
_, 

But at other times these same scientists speak as 

though the un1 verse existed only in the mind ot man. 

This became evident when the 41lemma created by belief in 

a finite world presented itself to the theorist. In order 

to escape tram this he retreated to his mental dusput 

where no criticisms hurled at him could bother htm because 

there was no objective world recognized in this subter

:ranean reston. How this same scholar can teel now that 

he ought to be permitted to come to the surface a~ter the 

battle is oYer and to declare that he has always been there 

is not easy to understand. His speech betrays htm in 

manifold instances that would require an Argus-eyed critic 

to keep the thought mentallJ localized at any given time. 

(b} 'l'he Comparison :..tween the Universe and 

Ua:n on This Viewpoint Is False 

Accepting, then, this subjective position so pleasing 

to men like Jeans, one is driven to the assertion that any 

comparison between the universe and man, like those which 

have been made in the name ot science, are false. A 

oosmologr ruled by a subjective p~losophy has no authority 

beyond the domain ot the mind where it was manufactured. 

It oannot bring pressure to bear upon the ettort to detlate 

human values. In tact, it has no right to throw stones 

• • • • • • 
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as an act ot enmit,r at the individual, tor it, too, lives 

1n e. slue house the. t is bound to be ruined it the Jd.ncl o'l 

man tqables 1n a te.ll. Or to change the tisure, a sub

jective world view cannot use ita ammunition with et

tectivenesa, tor either it tires a blank cartridge or its 

powder is wet when it attempts to tell the individual wi tb. 

the bard taets regarding a world extraneous to the mind and 

in comparison to which man appears as but a speck of dust 

re.ised by the revolution of great wheels. The reason tar 

this failure is that the theorist in his deadly ettorts 

has no real objective tacts that his hands oan handle. 

As long as they are in the mind, they are perfectly harm

less to make possible any invidious comparison between maa 

and the outer world. 

(e) The Individual Is Exalted Rather '.rban 

Debased 11r This View 

Oerl7le said that man ie a creature •having the 

geometrp ot heaven in his brain. ttl Thlais gloriouslY' 

true on the basis ot the reality of an objective world 

which man oan exp_lo:toe with his mind, but it is not the 

whole truth regarding this subjective view ot science 

which has sometimes been asserted. In this case not OnlJ' 

the geometry ot heaven is in the mind, but the heaTens are 

there also. Mentalism must ever look to the mind to sa7 

• • • • • • 
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"Let there be light•, and must also expect the same c~-
" ''-

~ive agent to report that •there was light•. ~D.& trs 

tbe rather humiliating picture ot man which some have 

painted trom the tacts, J'eans makes bold to suggest that 

tbe mind may be •the only reali t:r, which creates, instea& 

ot being created by, the colossal masses ot the stars and 

nebulae and the almost inconoei vabl.y long rtstas ot 

astronamioal ttae~.l !he result ot this new mathematical 

View ot the universe, to which J'eans seems tully to sult

scribe tn sp1te ot some statements to the contrary, is 

clearly expressed in the writst's own words in which he 

says: 

-It is probably unnecessary to add that, on this view 
ot tld.ngs,' the apparent vastness and emptiness ot the 
UDiver••• and our own insigniticant size therein, need 
cause us neither bewilder.ment nor concern. We are not 
terrified by the sizes ot the structures which our own 
thouShts create, nor by those tbat others imagine and 
describe to us • • • The ilmnensi ty ot the universe be
caaes a matter ot satisfaction rather than awe; we are 
citizens ot no mean oity.•a 

-. 

It these remarks b1' the scientist be weighed 

oaretull.y,: they are seen to cancel the negative views 

about man whioh issue trcm. the same souroe,--nam.ely, the 

recent speo\llations about the cosmos. And it may be 

granted that those who do the ~nd•spinning• are best able 

to evaluate the results. llv'en upon the autJ:t.prit:r ot J'eaJ'lS, 

• • • • • • 
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one is pr1veleged to say that through this process ot the 

enle.rsem.eat ot thought about t.he world th.e mind U.s come 

eut on top. In a more complete sense than saae woul4 

Wish to aaa1 t, this cosmolosis t holds that man is "moaaroh 

ot all he surveys•. Whether this view be accepted o~ 

~jected,.-and good reasons have been presented tor re

jecting it, it indicates, along with the considerations 

preTiousl;r brought to light, that the mind does occuw a 

oonspi~uoua place in the world and in man's thought about 

it an4 oannot be relegated to a subordinate place in tbe 

lite ot .the world. When science tries to submerge it, 

it tarns out to be like an uasinkable ship. 

5. The lmplicatiens ot Man's Free Will 

a) Jiu.. Is Hot a Robot But a Responsible Being 

The. declarations ot current physics are so decidedlJ 

in tavor ot .'.iacleterminism., and ot tree will as a consequence 

ot that doctrine, that it is onlJ necessat-7 in considering 

the ~isioua tmpli~tions ot these scientific Tiews to 

untol-' without argwaent what is 1mplioi t in them. Among 

tbe outstanding teachings elicited tram these new theories 

is one to the ettect that man is no longer to be looked 

upon as a JRppet but as a being responsible tor his own 

acts. !rae will discharges permanentlY tram its services 

the beliet in man as only a robot who is helpless until 

he is set going and who oan even then operate onlY' like a 

machine. As Professor A. H. Campton has put it: 



~ oanno~ be considered as an automaton in this 
pio~e. Be must no lo~ger to be viewed as blindly 
obeJ1,q fixed, exact laws without any chance to do 
&JQ'th1q about it. ~here is some freedom ot choice.•l 

In other words, the new conceptions change their thought 

ot man tram that ot one being responsible to fixed laws to 

tha~ ot a being responsible tor obeying and utilizing laws 

tor his own atms and purposes. 

b) Bis Koral Lite Is Not a Fiction But a Scientitio 

:ract 

With the sense of personal accountability goes the 

teeling ot moral action. When man is shown to have 

freedom ot conduct, he begins tmmediate!y to realize the 

moral qualities inherent in lite• \Yhile this morali t7 
. 

haw been very generally acknowledg~sbeliet in it has 

heretofore had little direct sanction from science. But 

now this support is forthcoming on all sides and gives a 

feeling ot satisfaction to the moralist. For though tree 

will has been believed in even during the reign of de• 

terainism., it has been well known that 

•heedom must be an illusion and mental process must be 
a purelr secondary consequence of mere sequences ot 
pl:'q'sioal change, i:t the mechanical theory o:t the U.niverse 
is valid. ~here can on this ~iew be no meaning in 
reas~t no pursuit o:t truth or goodness; and all talk 
of higa aspirations and ideal standards ot oonduot must 
be idle.•2 

Bth1os and religion, while holding to their convictions, 

• • • • • • 
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have had to wait until the present tor scientific coatir• 

u.tion of that whioh. they have all th.e while been he~cltq 

as true. !Ris happy issue to a long straggle betweea 

detezmta1aa and tree will is indeed a great viotor,r for 

the moral forces of the world and shows how the truth is 

always vindioated in t~e. 

e) The Progress and Development of the Soul Al."e 

Scientific Possibilities 

It is possible also in tke tace ot these facts to 

speak of the development and culture ot the soul as 

scientifically justifiable. A lifeless clock, ranning 

only when 1 t is wound up, oaBnot be looked upon as a subj eot 

of pl."ogress, but a being, who is acted upon by h.is environ• 

ment and in tun nacts upon i "t, oan grow inWal."dly through 

his contacts with his surroundings. Bis at'ti tude, when 

onoe it is a4mitted 'that he is tree, is not that ot mere 

~ss1Tity, but of active pal-"ticipat1on 'n the control ot 

events and of experiences in which he shares. It is 

these things with which he has to do that help to shape 

his lite and 4eter.m1ne his tuture as well as his ulttu.te 

4estill7• 

d) !be Religious Idfe Involves a Pel."sonal Relations-., 

So long as man continues to be regarded as a mach1ne1 

it is difficult to conceive ot his relationship with the 

High Pcnrer as being personal 1n its nature. Though Go4 

who is behind the visible universe is viewed as personal,o 



Be still cannot establish a personal relationship With aa 

unresponsive creature that moves only when it is moved• 

Only when man is accorded the t:reedom which is associated 

With responsible, personal action oan his relation to God 

be denoted 1n this fashion and his religion be lifted to 

tbe level of buman intelligence. But science now 

acknowledges that this personal character belongs to man 

and stmaltaneouslf raises religion in its own eyes to the 

dignity of a personal communion, at least from the stand

point of man. 

4. The Implications of the New Views of the Religious Lite 

a),8cience Can mo longer Be Untttendl;y to Religion 

!he hostile attitude which science has sometimes 

manifested towards religion breaks down entirel;y in the 

p-.sence ot the recognition by modern astrophysical thought 

eta cOJSOD starting-point in both science and religion. 

The;y meet in consciousness which provides the urge to 

disoover tru:tsh in either field and gives to the seeker 

after this precieus gem in both domains a trust in its 

iuate sense of values. Since this inward monitor warns 

of dire results which would follow a dec~tlon of 

1n4ependenoe trom its jlldpents, it has a tendency to draw 

these loac-ttae enemies into closer cooperation tor the 

discovery ot nallt;y and the furtherance ot truth. It is 

now being reoogaized tba t men in both spheres are seekins 

to reach Reality, and that of the two pursuits religion has 



possibly the most direct means of coming into contact with 

it since it approaches it through the private door or 

personal communion. 

b) Religion Is as Well .Authenticated as Science 

~he setting ot religion has also became more comfort

able in recent years in respect to the fundamental postu

lates ot science. The symbolioal character ot much ot 

present-day science and the need tor the attachment .ot 

values to those symbols have together made the scientific 

spirit more sympathetic towards the intangibles ot 

religion with which man has linked important significance. 

Science finds that in its work its credentials tor giving 

meaning and value to the materials with which it deals are 

no better- than those which religion possesses when it 

assesses the worth of its own commodities. Since the 

reports of findings are made out in the same central otf1oe 

ot consciousness, religion when it speaks can demand tor 

itself an authority equal to that of science. The day is 

past when its assertions can be resarded as subjective and 

mystical while those ot science must be looked upon as 

purely objective. Science, before it can even go into 

tbe outer world and bring back its results, must get tram 

consciousness a warrant which is countersiped by the same 

band as that which issues authoritative writs to religion. 

c) Religion Is Direct Contact through Consciousness 
' . . 

with the Great Reality 'ehind .All Things 
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!be scientific explanation ot religion, as tar as it 

goes, makes religion a means ot direct contact with Realit7 

instead ot a metho« ot indirect approach through aJmbols 

and sense-impressions. Science is hindered in the outer 

world b7 phenomena beyond which it cannot pass. It 

attaches to these sy.mbolical meanings and then makes circles 

in its efforts to explain by the use ot these sy.mbols what 

lies behi•d them. But consciousness provides a direct 

way ot reaching the unseen; it is an open window into ~at 

. realm. Phenomena are not a hindrance to its contact 

with Realit7• It looks directly at that world ot which 

it is itself a part. It is in this province ot man's 

lite that God, to speak plainly,· interprets tbe meaning ot 

Blmselt to man and permits h1m to register his responses 

to the unveiling ot the Truth which he seeks. Here is a 

picture ot religion at work in the laboratory ot human 

lite. 



THE MODERN .ASTROPHYSICAL VIEW OJ' lUll 

Chapter VI 

·aooiETY 

.&. Introduction 

••t all ot the scientific ~ews about man o0Ql4 be 

ooap:reaae4 into the discussion of the 1ndi~dual which wae 

ooapleted 1n the last chapter. There were •trasments 

which remained• atter the bread ot scientific wisdom re

prd1nl the race had been distributed to the ind.iTiclual. 

It is the purpose ot the present chapter, therefore, to 

pther together the resiclue 1n the basket of logical con

struction and present it tor turther edification in this 

subject. Same of this material bas a very close attinity 

to the tacts and argaments advanced in reference to the 

conception ot the individual which bas already been 

outlinal, 'but all of the remainder is particularly apposite 

to the social phase ot this subject. It is necessary to 

retleot upon these matters before one's understanding ot 

the be_.1ng ot the new scientific theories upon human lite 

can 'be said to be even measurably o0111plete. 

B. Ya~ts Which Tend to Depreciate the Importance 

ot the B.eoe 

1. The ..-ntitative Insignificance of the Individual 

Kember ot 8oc1e'Q' in the Universe 

Since the view of human society is largely dependent 

upon the collective estimate of the individuals which com-



pose it, it is not strange'to find that, wae~ the·tnt~ 

tation ot the acientltio tacts about man is subversive tt 

his hisk position, a lowered conception ot the race 

follows as a natural consequence. As a ,tYerumeat oaaaot 

rise to a level above that ot the people which ooapose 1t~1 

so the race cannot be more highly esteemed than the separate 

uni •• which oonsti tute it. But it has already been showa 

how some tao's brought to light have been turned -.atnst 

man in 8ll ettort to clwart his significance by adverse coa

parisens ot a •emporal or quantitative character, or by 

sinl.ter aussestions regarding a universe either insensible 

to his needs or antagonistic to his purposes. ·The outoaae 

ot this attaapted deflation ot human values has been tor 

some thinkers a decided reduction in the onstomar.y esti• 

•te ot 1ntiv14ual worth. J'rom this opinion there has 

tollowed logloall;y a lowered conception ot the value, 

meaning and purpose ot human sooiet7. B'av1ng begun to 

think meanl;y of themselves, the;y have not been content to 

restrict tbei:r estimate::to a personal application, but 

they have takeD. the stand that an 1nter1or Tin ot the 

race is mere 1n keepins with the scientific taots ot the 

present. Vntortunate!y, there seem to be a considerable 

n-.ber no are attected in this way- by the new o681lolo§• 

2. 1'he Brtet Period ot Bama.a Btstory Compared 1ri th the 

Apa ot the E&nh and ot the Universe 

~ead7 the great disparity between the ages ot the 



earth and of the universe and the short span of human life 

he.s been :recol:ded on the unfavorable side ot man's balance 

sheet. A stmilar comparison, with the total length ot 

h~ history substitnted tor the individual lite line, 

turns out to be only slilhtly more reassuring. 'lhen it 

1s ju48ed according to the same standards used in the 

endeavor to'submerge the individual, it makes no showing 

to laoaat ot ,. tor the tact is that the whole ot human ll:te 

on this globe is less than the tick ot a clock 1n com

parison to the long day ot earth's existence. leans has 

tried to •ke these contrasts clear by means ot a gra~hio 

representation. Be has pictured the time ot man's 

sojour.a on earth in an uncivilized state as a penny in 

thickness. A postage sta.p stuck to this would then 

represent the period o:t man's civilized li:te. Now it 

these toaether, he says, were placed on tep o:t Cleopatra's 

needlei~ tlleir size relative to the obelisk would represent 

a ta1r caaparison ot the age ot man to that ot the earth~l 

The d1t:terence revealed by these inequalities in time 

appears *-.mendous, yet it does not begin to show the 

Taster 41Tergence which wou1d emerge it the age ot the . 

universe were used tor that ot the earth. In this oaae, 

as leans aavs elsewhere, •the whole history ot the human 

race is but the 'hinklias ot an eye in comparison w1 th the 

• • • • • • 
1. Ct. leans, The universe Around Ua, p~ 339 
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ages ot the stars.•1 But the comparison need not be 

continued fUrther; suttic1ent t1gures and sucgeatiGRS '-ve 

al:natJ' been given to prove that man oallllot entertam a 

very a8Jl.&U1ne attitude towards the ra.ce so long as tid a 

method ot measuring its importance is employed. COnt~sta 

like these are alw8,7s bound to disorimine. te a.ga1nst 

society;· 

3. The Depressing Bttect ot the Doctrine ot a D.Jing Un1-
. -

verse .,.. the Be.oe 

!he shadows seen in tbis picture ot human society 

which is pa.inted by Ule pessimistic interpreters ot scien• 

titio theory are aggravated when one turns to consider 

the depressla& _-ettect that the doctrine ot a dying universe 

has upon the race. .llready this theory seems tirmly 

rooted 1• the mincls ot many ot the great astronomers and 

pQ'aicists ot the present. leans thinks a dyiJlg sun, 1n 

which electrons a.nd protons are being completely annihilated, 

can be the only possible souroe ot the light and heat which 

make lite possible on the earth~2 But not only does he 

'believe in thie theory ot annihilation a.s applied to the 

solar systaa; he also applies it to the whole ot the uni

verse, lncludins the stars and interstellar apace. 

Aocount1DC tor the cosmic ray and other highly penetratiaa 

• • • • • • 
1. Jeans, The Stars 1Jl Thetr Courses, P• 138 
2. Ct. leans, The Universe J.r~d Us, P• 183 



radiation in this manner, he makes this process to be 

tuadam.ental to the lite of the uni verse.1 Prom astro

nomioal .vidence, according to ,Jeans, it now seema 

possible, contrary to the demand of the quan~ theory, to 

believe 1n the complete break-up and annihilation ot the 

atoa.2 In specula.tiilg upon the results throughout the 

comos ot such a theory it true, he declares that every 

ato.a in the universe is doomed to destruction, and that 

the earth and stars are destined to melt aw&T in radiation.s 

the tamous lines trom Shakespeare's Tempest which he quotes 

apply most appropriately to this picture of a dying world: 

-.rhe cloud-capped towers, the gorgeous pale.oes, 
The solemn temples, the great globe itself •' 
l'H., all which it inherit, shall dissolve, 
.t.n4 • • • leave not a rack behind."4 

But the ettect ot this thought upon the individual 

and the ~ce is felt in the reaction of the scientist 

himselt to this view when he asks whether, if this be all 

the universe amounts to, the quotation should not be con• 

tinued through the following confession of the tutility ot 

life in which Prospero says: 

"We are such stutf 
.t.s dreams are made on; and our little life 
Is rounded with a sleep.•5 

This spirit ot pessimism, emanating trom the theory of a 

• • • • • • 
1. C'l. J'eans, The Universe Around Us, P• 185 
a. cr. Ibid., P• 186 
3. ct. Ibid., P• 187 
4• Ibid., P• 187 
e. Ibid., P• 187 



univeree which is vanishing into radiation, is more 

v1:ri43.7 expressed under a different figure b7 this a&lle 

no~ed wri~e.r wh&n he says: 

•Out JOaition is that ot polar bears on an iceber& t11at 
he.s broken loose trom the icepack surround iN the·· ,ele r 
and is inexorablY melting away as the iceberg dritts t& weraer la~i tudes and ultimate ert;inotion. •l · 

' 
SUch is the glooJQ' outlook to which an uncOIIlJromisins 

beliet in the runni~own of the universe brings some. 

!here does not appear to be ~ch on the horizon of this 

view that is bright with promise tor the tuture of the 

race. .&'bout the least startling things which can be said 

about it were told by Protessor Shapley to an audience 

which. he add).'sssed recently. According to h.is w:ay ot 

thiDking OD. tb1s subject, it cannot be denied that times 

are no~ what they used to be loo,ooo,ooo,ooo years ago. 

~e last time any constructive work was carried on in the 

galexies was about 50o,ooo,ooo years in the past. Since 

that time very little repair work ot anr kind bas been 

ping on. And as tor the tuture he reported tba t there 

are no s1ans ot a new deal coming into astronomical 

attaitts, since the cards are be1ng dealt trom the same ol4 

dec~a lben one thinks ot these sobering tacts, it is no 

wonder that Xortbrop says regarding the second law ot 

thermodynamics which lies behind them: 

• • • • • • 
1. leans, Boa, PP• 41-42 
2. et. !lew York 'rimes, February 17, 1934 



tllftlis is one ot the most unethical and discouraging 
lan, trom the point ot rtew ot human interests and 
ftlues, 1n the whole ot science, tor it means that. the 
universe in which we live is headed to a coaplete de
struotion ot us and our solar system with an utter 
1n41tterenoe to human values. It is also one ot the 
most fascinatingly important and.elusive laws in 
acience.•l 

4. Summary 

A comprehensive surve.r of these facts, which are 

said to subtract greatly trom the capital ot the race~ does 

not turnish a very strong motive by itself tor a superla• 

tive encomium on human society. It rather suggests the 

singing of a tuneral dirge and the performance of the last 

rites tor a species that will soon become extinct because 

it is doomed to perish in the final catastrophe of the 

universe. !he pensive mood is descriptive of the taaper 

ot the mind reflecting upon these things: 

ezs this, then, all that lite amounts to--to stumble, 
almost by mistake into a universe which was clearly 
not desilbed tor lite and whioh, to all appearances · 
is either totallY indltterent or definitely hostile \o 
it, to stay clinging on to a trasment of a grain ot 
sand until we are frozen ott to strut our tit17 hour 011 
our tiny stage w1 th the knowledge that our aspirations 
are all doomed to fiD.&l trustration, and that our 
aohieva.ents must perish with our race~ leaving the 
universe aa though we bad never been?•~ 

Who oan 8ay that such a mental attitude is D.ot dangerous 

and that it is not actually inimioal to the welfare and 

ordered progress of humanity? CertainlY since it cannot 

• • • • • • 
1. Horthrop, Science and nrst Principles, PP• 46-4'1 
2. leans, The Jly'sterious lJniYerse, PP• 15-16 



be prodUOtiTe Of &n7 good, the facts Upon WhiCh it is 

baaed neecl to be •eriousJ.7 challenged. 

e. hots 1fh1ch Uphold the Importance ot tlle 

Bace 

1. The Strategic Place of the Individual Kember or t•e 

Race 1D. the Whole Picture or the Universe 

a) .Pb.1losophicalJ.7 Considered 

BUt as in aQT debatable subject, the facta are not 

all on •Je side as the preceding picture might lead one to 

think. In this case it may even be contiden tly atrirmed 

that the lmllt or the evidence seems to tavor a ditterent 

ooacluaion trom that which bas just been arrived at. 

Pert or this evidence litts humanity out or the slough or 

despond by pointing to the place ot eminence which the 

individaal .._ber ot the race occupies in this entire 

scheme ot the universe. He is not simply the•quin• 

tessence ot dust•,l tor with his mind he roams the 'Wliverae 
' 

and trames the objects or earth and sky in Ilia thoughts. 

A• ertd expressed it, ltQod pve man an upright countenance 

to •urvey the heavens, and to look upward to the stars.•2 

Jfo philosop!Q' or these things can ever be formula ted 

without paying deference to the mind as its builder. 'the 

architectonic powers or the human intellect elevate it 

• • • • •• 
1. Shakespeare, Baalet 
2. 01'14, Hetaorphosea 



above the universe or any metaphysical conception o~ it, 

no •tter how depreoiative ot man the latter may "• -t. 
it man is such a noble piece ot work with such admirable 

and commanding faculties, the dignity which rightly belonas 

to him must also be accredited to the race tro.m which he 

springs. It is ditticul t to think that the whole ooul4 

ever be less than any ot its parts. 

b) llthioally Viewed 

Jan comes ott the tield no less a victor in his 

struggle with the opposition it one considers him ethically 

in his situation in the universe. However many tacts 

may be adduced to show the indifference and actual 

antagoaism ot the universe towards man, they merely prove 

in the last analysis his greatness. :ror man is not a · 

tootball to be kicked about trom place to place at the 

discretion ot the players in the ~e; he is himself a 

player. ·l.ike the skilled oarsman rowing against the 

oureent,' he strl&Sles against whatever adverse forces may 

be playing upon his lite and utilizes their hostility to 

stJrengthen JUs stamina and enrich his nobler q:aali ties or 

lite much as the boatsman builds the resistance to his 

skltt into his physical and muscular development. To 

adopt another figure, the truth is that euvironment is the 

iDStrument and man is the player, and not the reverse. 

The music whieh comes trom his lite in the torm ot in• 

herent moral power and ot ethical practices is the result 
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ot his divinely inspired contact with the instrument whioh 

becOllles his servant by his mastery ot its moral possibilities. 

Come wllat may, then, in the outer world, man rill surri.ve 

it beoause he surmounts it. As J.dd'ison sang, sa MJ' man 

sing ot his inner self': 

'"the stars shall tade away, the sun himself' 
&:row dim. with agel and nature sink in years, 
Jtat · thou shalt ::·r ouri sh in immortal youth, 
Vnburt amidst the wars ot elements, 
!he Qecks ot matter, and the crush ot worlds. •l 

But, again, it this be true ot the individual in his moral 

and spiritual lire, the race must also be lii*ted upon the 

winaa of' man•s moral greatness to an altitude where it can 

view with equanimity the prospect of' such vicissitudes 1n 

a changtng material universe. Its prestige must rest 

upon its ability to produce that which may possess sur

vival value even in a world catastrophe and can break 

throuah the dee«Jing material order into the spiritual or 

eternal. 

a. fte Doctrine of' a Universe Which Is Winding Up 

e) fte Scientific lh'idence ror a 1f1nding-\tp ot the 

Univese 

fte value of' society, however, does not depend 

entirely upon these tacts that concern the individual units 

ot which i~ is composed. !here is enough direct scientific 

evidence of' an antithetical character, pu» forth b.f 

• • • • • • 
1. Addison, Cato, .tot V, Scene I 
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reputable authorities ot recent years, to neut~ize -.y 

claims derogatory to aociety which are made by the SJtOUou 

ot the theory ot a dying universe. Dr. Millikan * been 

outstanding in his advocac7 ot this winding-up tlteo:J!7• 

He finds the process ot atomic disintegratiOn a tail~e 

as a s~ce ot available ener!J•l In consequence, he 

champions the process ot atom-building as the only possible 

method whereby the immense amount ot energy pouring 1n 

upon the earth trom the depths ot space in the torm ot 

cosmic rays could be produced.2 To him this is the "mus:lo 

ot the spheres•3 which indicates not the death ot matter 

but ita birth.4 Even later utterances ot this noted 

scientist than those recorded in the work just referred to 

reveal a more settled conviction as to the truth or this 

theor,y rather than a tendena,y to abandon it. It looks at 

present as though the hJpothesis were here to stay. At 

least its acienti.tic status seems as good aa that ot the 

negative position ot leans and others, and it has also its 

ver.r &»dent auppo•ters. But the point to be emphasized 

concerning this hypothesis is that, it it be true,--and 

science does aot lalow enough to deny it 8.lQ' more than it 

knows enough to attir.. positively the opposite view, thea 

• • • • • • 

1. ct. JUll1k&n, 8o1ence and the !lew Civilization, P• 96 
a. c:t. Xbi4., loc •. oi t., also P• 106. 
3• Ct.. Ibid., P• 134 
4. cr. Ibid., P• 98 



one o~ the atrona araumm ts brought against a lon;r Tiew ot 

human society is completely •11m1nated. 

'-) Pll1losoph1oal Support ror the 1rind1ng-llp View 

~hSlosop~ has also attempted to come to the support 

of tkoee aoientista holding to a belief that the creatiTe 

prooesa is now going on in the universe. !he argument 

which it uses is to the effect that, when the universe is 

completely run down according to the second law ot thermo• 

dJDamics, onlY a finite number ot per.mutationa, reckoned 

on the basis ot the finite Tiew of the universe, need be 

exhausted before the right one is reached which will start 

the uniTe•• again on the upward :road towards a state of 

oeaplete ~ganization. Consequently, it is said that 

the demeb1li.-tion ot energy can be only one aspect ot a 

twotol4 process which runs halt ot the time in one di

notion ani halt ot the time in 1fte other.1 

~· objection to this Tiew is, first ot all, tbat it 

is baeed purely upon a theor.r ot the universe which knows 

no controlling power within it except blind chance. !his 

~thesis was discussed previously in relation to the 

ettort to dispense with the need tor a Creator who wound 

up the universe and set it going on its downward course. 

!here it was shown to be so preposterous as not to merit 

serious consideration. The same criticism holds good 

• • • • • • 
1. ct. Northrop, Science and Yirst Principles, PP• 163-164 



here. llh1le logically this theory might appear to work 

out as indicated in the method which was just out11ne4;: 

it does not impress the mind as being at all praotioal,-. 

oerta1nl7 not as the way the universe actually works. 

There is too much evidence ot design and purpose in the 

world tor one to hold tightly to this belief. Then, in 

the second place the view is weak because it itself, being 

only an hypothesis, is based in turn upon the theory ot a 

finite universe which is not yet generally received as the 

correct view. It still has, and probably will always 

have, too much conjecture about it to make a solid 

toaadation tor any argwaent based upon it. 

3. The Long 'lime Still Remaining according to the Theory 

ot the Dying Universe for Society !o Reach Its Ideal 

ft.e com.parisOA ot the age ot human society with that 

ot the earth, which was made at the beginning ot this 

chapter to show hpw puny is the racial history when measured 

against the greater span ot the earth's existence, was any

thila but encouraging to man. But it the future ot man's 

histOl"J' be compared with the period of the race's past,' the 

result is much more hopeful in every way. From the stand

point ot lite in the universe, it is said, man undoubtedlY 

arrived near the close ot its history, but as a dweller on 

the earth he is just at the threshold ot his existence, and 

a day ot almost inconceivable length, with vast privileges 

and opportunities accompanying it, stretches out before 
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nt.,1 It tisures are ot any help in grasping the long 

tut~e 'before man, one might recall the statement ot 188l141 

to the et1'eo1; that a million million :rears from now the 

su will still be shiains much as it is now and the earth 

will :ret fUrnish an abode tor man in a some•bat colder 

climate tllan at present.2 A more graphic representation 

ot the tremendous extent ot man's fUture is also given b:y 

tbis writer through the continuation ot an illustration 

which wae used before. It, sa:ra~he, the postage stamp 

be made to ~present 5,000 :rears as the period of man's 

oivllized lite, then o"t;her stamps could be placed on this 

util the:r were as high as Mount Blanc before man's life 

oa e&rtht according to the present prophecy of science, 

would come to an end.3 From the astronomical viewpoint 

h~i~ is really in its intanoF.~ith all the possibilities 

ot a lite ot exploration and realization before it,4 

!hia picture, therefore, grea~l:r atones tor any exaggerations 

introduced into the adverse comparisons ot the negative 

vi.w ot the meaning and value of the race. It gives 

ample time, it true, tor the full development ot any social 

projects and tor the accomplishment ot many ideals now in 

the otting, B.r the end of this period the value ot 

• • • • • • 
1, Of • leans1 'lhe Universe Around Us, P• 340 
2. ot. leans, Eos, p, 11 . . 
3. Ct. leans, 'lheU'niverse Around Us, P• 339 
4. Of. leans, llos, P• 18 



ft8eaic plans and ot schemes tor the social aeliOl'a'tioa 

ot the race should have been tully tested. Religion 

shoul4 have had time to work i tselt out in the pr~uctloa 

ot a Uper and nobler type ot lite, and human brotherhoo4 

shoa14 have approached well nigh unto perfection. 

4. SQmmaJey' 

X. glancing back over these considerations which) 

have been mentioned tor the purpose ot balancing the lebit 

and credit sheet belonging to society, one is impressed 

with the tact that, trom whatever angle this whole subject 

ot the importance ot society is viewed,the race looms up 

into prominence and retuses to be trampled down under the 

teet ot hostile forces. It, too, is like an unsinkable 

ship that will not 4011D.e J.rguments based on the charao• 

ter ot the individual and on purely disinterested science 

brings the ~oe baok into its own atter it has been made 

to we.Bcler in the wilderness ot doubt by the subtle 

augestlons ot a group ot curious m1san thropes. whose in-

. tluence is all out ot proportion to their numbers among 

the scientists and the laymen who are well informed on 

tllese matters. It can only be hoped that their propa

gaDia will be checked by the sober tacts and that wiser 

coun111el8 will prevail in the tuture to steer the minds 

ot men in more truittul channels ot thought. 

D. !he Religious Implications ot the New 

.Astrop}Q'sioal V1p ot Society 



1. Inti'Oductory Remarks 

!he remaining portion of this chapter .deals with the 

religioua taplioations of that view ot society waioa '-s 

been under careful observation in these pages. Betore 

attempting to peel the bark tram this conception 1n aa 
ettort to reach the cambium layer where the vital tissues 

ot the view are to be found, one needs to be reminded that 

there are two theories as to the method whereby this tree 

ot new knowledge about society subsists. !he one main

tains that it has no roots 1n the material world and that 

it grows by reeding upon itselt. Space and time, in other 

words, are regarded by some as the products of ~nd• 

spinning•; they are said to issue tram within and yet are 

used to berate the importance ot their subjective birth

place. · fllis vieWPoint, which is the dominant one to-day 

in science and philosophY, can hardly be said to have any 

le@1t1mate riSht to make iaV141eus comparisons between the 

uivene ln space and time and the mind of man which creates 

that world ot nebular distances and ot astronomical time. 

It it ie all 1n the mind, then the mind has the greater 

o~rc~erence and transcends aJQ" of its concepts. Like

wise, eocieT,r, to which the individual with such creative 

taoulties belongs, is also to be placed above any ot these 

critioiaas alverse to it, tor it one goes back tar enough 

in thought it is necessary to look upon the individual 

him.8elt as issuing trom the womb ot the race. His 



aohiwrements in same sense retlect upon the ch•racter ot 

the aooia.l organism. 

'!1le other theory, to return to the figure asrd.n, 

ma1nta1u tllat this tree is rooted deeply in the uterial 

world trOll which it seeks to derive its strenstJa. :tt 1e 

1lD.Will1Dg that the scorching sun ot criticism should oauae 

it to wither and die 1mm.edia tely' because its roots have ao 

deeprutes ot earth. And this is the only view tbat needs 

here to be considered, since the other position was ex

amined at some length in the last obapter. Whatever 

follows in this discussion, therefore, is to be understood 

as dependent upon this more secure anchorage tor the view 

under consideration. 

2. tuestiens Which the View Raises about God -) "* Be bieadly towards the lace? 

(1) the Begative Answer 
~ 

~•us the tirst implications to be taced in this 

prooese ot deduction is one which can best be framed in 

the toza ot a question. !he query which arises in the 

mind is, Is God friendly' towards the raoet Looking at 

the precarious tenure ot existence which man has upon this 

globe and knowing that sooner or later he will be forced 

out of his present habitat, man betakes himself to asking 

whether God be kindly disposed towards Bls creatures whoa 

He treats in this tashion. Bls temptation to an .. er in 

the negative is not lessened when his mind dwells upon the 



bigness ot the universe in comparison to which his earthly 

home seema like a molehill beside a mountain. Be is 

disposed to think that God has too much to do and too 

m.aay larger plans to operate to worry much about this 

little side-show put on by humanity in a remote corner ot 

the uiverse. 

(8) the Positive Answer 

But turther reflection proves that these tacts about 

the universe and about man's place in it do not at all re

tuire this construction to be placed upon th~. The con

ception ot God embedded in them may clearly be shown to 

i•Yolve a tatherly concern tor the welfare and the happiness 

ot the race. The pleasant conditions surroundina the 

present baBe ot man are the product ot His creative plan 

and purpose. The tact that so tew places seem to be 

tavorably located tor the development of lite arsues not 

so aaoh tor a God disinterested in lite as tor a God par

ticularlY concerned about the oamtortable conditions where 

lite is to thrive. The rarity ot the buman species, too, 

in comparison to the size ot the universe need not be 

interpreted as an indication that God bas put upon it a low 

estimate; this tact may be adduced to show the preciousness 

ot human lite. This is the more easily proved when the 

v.st p~paration tor its appearance is taken into consider

ation. It is not foolishness to think that God should 

have made such lavish expenditures upon man it it is man's 



conviction that Be cares tor him enough to do so. B1e 

ways are no doubt more reasonable than those based upon 

human calculations ot what ought to be done. J.t aD.J' :rate;l 

the' tact remains that He bas done something which oan 

justly be pointed to as indisputable evidence ot His deep 

concern tor humanity which is the crowning work ot Bis 

creation. 

b) Is B1s J.cti vi ty Purposiwe? 

(l) !he Negative Reply 

~e next question raised concerns the purposive 

character ot God's activity. It is closely related to 

the tacts upon which God's attitude towards the race is 
,, 

based. Seme see in the comparison of the vast areas ot 

the universe which are unproductive ot life with those 

inaisaitieant portions where human existence is possible 

a lack ot purposiveness upon the part of God in planning. 

'~ing would have meant less waste and more rsults in the 

production ot complex human lite. It is also said by 

those who take this vin tlYlt the seeming inditterence ot 

the UDiv•rse to human lite, once it has arrived, argues 

either tor the absence of purpose in the universe or tor 

a purpose inimical to the race. 

(2) The Positive ReplY 

•either one ot these conclusions, however, need be 

accepted. God's prodigality trom man's standpoint does 

not necessarily imply the same conclusion tram His own. 



Since it ts only Qed's prerQSative to create and since Be 

has done it by objectifYing His thoughts and paying tor 

it, so to speak, at Bis own expense, it may be arcuel that 

tn B1s mnd t:tle end justified the means because o:t' tlle 

sreat ftlue which He has attached to it. There is more 

reasenableness in interpreting the world and man's place 

1n it 1n this manner than there is in looking upon the 

whole picture as the result ot blind chance. ~e :t'ormsr 

view has :t'ewer di:t':t'iculties. Then, too, the tuture ot the 

race does not at all indicate a God hostile to humanity. 

Bot all o:t' God's plans tor man are completed in this world 

ot material substance. Though the universe be dissolved, 

Be can still bring to truition the plans tor the race 

which Be devised be:t'ore the foundations ot the world. 

What might otherwise seem like oastrophe may be taken 

up inte Bls larger purpose and become a greater blessing 

to the race. It does not do to judge God a:t'ter man's 

illpertect a-..au&s ot judsment. 

s. _.estions 'lb.ioh the View llaises about Society 

a) Is the Struggle atter Social Progress Futile? 

(1) ft. A.nsnr o:t' Pessimism 

~se disposed to cross bridges be:t'ore reaching 

them PJ beooae glOOJIJ' oYer· the s entenoe ot deatll wllioll 

they now see pronounced upon the un1 verse and which they 

beli~e 11'111 in aaes to come be executed against ever,.

thiD& oreanic and inorganic in the cosmos. Already they 



beSin to mourn tor the future. Others woUld deter thia 

sad outlook to sane distant day when the end is' tast 

approaching. leans says o:r that time: 

•ute will be more ot a routine and less ot an adventure 
than now: it will also be more purposeles~ when the 
b.ltiUlll race knows that within a measurable space ot time 
it must tace extinction, and the eternal destruction 
ot all its hopes, endeavours, and achievanents.•l 

~t whether the agony be present or in prospect, it has 

with same a tendency to make all ettorts tor human better-

ment seem. tuttle. The psychology by which they support 

their purposeless activity in behalf ot the higher inter

eats ot self or society is expressed by Macbeth when he 

Say'S I 

•out,· out, briet candlel, 
Lite's but a walking shadow, a poor player . 
':ftlat ~•truts and :frets his hour upon the stage, 
ADd then is heard no more; it is a tale 
fOld b7 an idiot, tu.ll ot sound and fury, 
81gn1tJinc nothing.•! 

(a) The Answer ot Optimism 

Gthers, however, are not both•red 1n the present b7 

a catastrophe which to tham seems so tar removed. It 1s 

their Tin that a great deal ot water will flow under the 

bridge before the human race bas reached the place where 

it must negotiate passage. It is 1n the light ot this 

pleasant thought that J"eans dares to say atter his last 

quotation that 

• • • • • • 
1. leans, The Universe Around Us, P• 334 
2. Shakespeare, :Macbeth 



•by what light. we have, we seem to discern that the 
main message or astronomy is one or hope to the race 
and ot responsibility to the individual--of responsi
bility because we are drawing plans and laying toua~ 
4ations tor a longer tuture than we can well imagine.•l 

But while leans tin4s this encouragement tor the :p:resent 

OnlJ by :pushing back the evil d&7 tor the race, there does 

not sea. to be any good reason tor the slacking or social 

zeal even it the day be near at hand. Bistory showa tll.at 

man7 who have looked tor the s:peedy dissolution or the 

:present order ot things have labored earnestly to redeem 

the time and to work tor righteousness while there is 

still time to work. !hey have believed, and it is 

possible tor one now to believe, that man is not shut u:p 

to that melancholy pros:pect, either immanent or distant, 

tor they have been conscious that there is that which 

t~acends the present order and changes not, though all 

about tl:aul be change and decay. In other words, as the 

tlx-ea t 'feaohe:r expressed it, man oan lay u:p treasures 1n 

heaveni aa4 ·there need be no stronger motive tor abundant 

livin& ill spite ot the storm-clo~ds that may be looming up 

on the lloriza. 

b) Is the Religious Lite ot the Race a MTth? 

( 1) 'fhe answer or Beason 
~· 

All ot the preceding questions have naturally been 

leading up " the :greatest of them all,-name!y, Is the 

• • • • • • 
1. Zeans, The Universe Around Us, P• 341 



,_11gious lite ot the race a myth? It one becomes tir.mly 

convinced that the whole ot the universe has entered into 

a conspiracy against man, and that whatever evidence is 

available 1n the world proves that there is no purpose at 

the heart of nature; and it, moreover, one views the 

attaiuments of the race as totally destroyed in the final 

heat-death ot the universe, not~ing ot eternal value being 

salvaged trom this calamity, then it is easy to understand 

how such a person might say that religion in this case is 

a hollow mockery and the worst or superstitions that need 

to to be eradicated trom the human mind. And it is possible 

to conceive or reason, willfully unaided by any other ot 

man's ways or knowing, coming to such an impasse in its 

thinking on the basis ot the many contusi~ facts and 

views of the present. 

(a) The Reply ot Faith 

DDt to put this latter question to faith is to get 

a different answer. For, as Pascal has said: •the heart 

bas reasons which the reason does not know. It is the 

heart that feels God, not the reason.• PhYsics, which 

concerns the reason in its ettorts to rationalize the 

world, cannot tell man which way to orient the universe. 

If man puts the tuture on top he must trust some inward 

sense ot fitness. Likewise, if he would orient the 

spiritual world with the good on top, he must consult 



some inward monitor.l Religion, too, does not get its 

sanction from the reason alone. It is this inner voice 

that tells man it is right to recognize this Higher Power 

that makes for righteousness. Experience prompts man 

in this situation to say what he has often found it 

necess~ to say before,--name!y, 

at woald not alway-s reason. The straight path 
Wearies us with the never-var,ying lines, 
An4 we SJ'OWD melanchol.J'. I would make 
Reason my guide, but she should sometimes sit 
lat1ently by the wayside, while I trace 
fhe mazes of the present wilderness 
Around me. She shoUld be my counsellor, 
But not my tyrant. Yor the spirit needs 
ImpJ1aes from a deeper source than hers; 
And there are notions, in the mind~ot man, 
!bat she mnst look upon with awe.•~ 

• • • • •• 
1. Cf'. Eddington, 'l'he Nature of the Physical World, P• 339 
2. BrJant, The Conjunction ot Jupiter and Venus 



PAR! THRD 

THE KODJ:BN .&STROPHYSICAL VIEW OF GOD 

Chapter VII 

A. Introduction 

!he transition tram the modern soientitio view ot 

man to that ot God is the ne:rt and final step in an7 

honest endeavor to concatenate the diverse thoughts ot 

aatrop.,sics about the universe. An investigation which 

probes the depths of matter and la7s its finger on the 

uttermost star is graduallY forced before its work is tar 

advanced to turn aside trom ita telescopes and its micro

scopes in order to look at man wb0 1 b7 peering out through 

the windows ot his mind, is capable ot directing the 

1ntu11"1' and ot framing its results in his thoughts. But, 

once attention is directed as it must necessaril7 be b7 

such a p._nomenon, reflection does not come to rest upon 

man; he furnishes onl7 a temporaey landing place tor thought 

that eventuall7 wings its way into the shado1'17 regions 

which surround this universe of earth and sky. ~estions 

like tbe following tmpel it onward in its course: it the 

mind ot man can think the world1 must there not be a Preat 

!hlaker who has first thought the world and given to that 

thought objective tormt And must it not be tbat the mind 

ot man is but a broken light ot the Superio~ Mlnd Wbioh 

thinks in te~ ot wholes what man can think only in part? 

In seeking to answer these and other questions raised b7 
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tts ewa tuest tor knowledge, science has given definite 

aa~41ment to those views of God towards which it seems to 

be tend1n8 1n the present. It is these specific represen• 

tat1ons1 and not so much· the implications about God drawn 

h-om other views, which form the subject ot interest in 

this ollapter. 

B. Is God l'nowable 'bJ' the Jlethod of Modern 

Science? 

1. The ADswer of Science 

Jeto~e ~ing to a consideration of these matters, 

however,' there is a previ~s question which needs to be 

taoed 1n order .that one may be prepared to form discr1m1-

nat1n& ~udsaents concerning these direct statements of 

science about God. It relates to the ability of modern 

scienoe to know God by the sole employment of its own 

methois~ A recent writer has said that tro.m the beginning 

research bas probably been concerned to find God, but that 

oal.y 1n recent years has it openly declared its purpose to 

discover :rnernal Beality.1 So sure is he that this aili 

will result in success that he also declares •it God is 

tean4 research will find Btm ••• •2 In tact, he states 

aaphatioallJ that no method except the scientitic is 

agreeable to reason in its ettorts to tee~ after God.3 

• • • • • • 
1. Ct. Cotton, Bas Science Discovered God?, P• Xll 
2.. Ibid. 1 P• Xl.III 
3. Ct. Ioid., loo. cit. 



The way ot religion he f'inds, by way of' contrast, very 

unsatisfactory because it bas given man a hazy and un• 

certaia conception of' the Supreme Being.1 

Btt.t in spite of' this almost credulous belief' of' the 

lay.man in the miraculous powers of' the scientific method, 

the scientist himself' is evar conscious of' its acute ltmi-

tations. Be is under no misapprehensions as to its 

present weaknesses. It will be recalled that Jeans says 

science cannot know anything positive about the external 

world. Be af'f'irms that science deals with phenomena, not 

with the underlying reality, that its province is occurrences 

and not what lies behind them.2 Eddington also confirms 

this viewpoint. So skeptical is he of the ability ot 

science to touch reality that he pictures the activity ot 

scientific research as being like that ot a kitten chasing 

its own tail.3 To him science moves in circles and never 

reaches the world-stuf't or fundamental reality at all. 

As he sees it, the method of' science is such that it can 

deal only with the very superficial appearances which are 

simply an indication to the investigator that something 

more fundamental is underneath them but cannot be reached. 

In other words, it is the peculiar province of' science, 

when it adheres strictly to its task, to describe phenomena 

• • • • • • 
1. cr. Cotton, Bas Science-Discovered Go~ P• lliii 
2. cr. leans, The New Background of' Science, P• 57 
3. cr. again Eddington, The Nature of' the Physical World, 

P• 260 
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and not to attempt an explanation o~ them.l It, there

~ore, as Dlll1kan says so clearly, science has soareely 

aayth1ng to say about ultimate causes, 2 it would seem that 

any very sanguine expectations from this source 4onoern1ns 

the nature o~ God are without secure toundation.5 

Bdd1nston has made explicit explanation o~ the reason 

~or the tmpotency o~ science in ~~ther1ng greatly man's 

knowledge o~ God. His expression o~ the ~acts cannot ~e 

1snored 1~ one would be aware o~ the elements other than 

scient1~ic which enter into any view o~ God presented to 

the world by present-day science. The substance o~ the 

author's thousht is to the e~tect that, since science deals 
-

with abstract principles and with the codification ot 

~acta, any treatment ot God which it presents is bound in 

the very nature o~ the case to reduce Him to something like 

an ethical code which may throw light on the nature o~ the 

scienti~ic method that produces it, but will not cast much 

lignt on the intrinsic nature o~ God. 4 Concerning those 

~damental assurances about God with regard to which every 

man wishes to know Eddington :reels that science is incapa• 

ble o:r speaking. Be as a scientist would consign to the 

• • • • • • 
1. C~. Jeans, The Universe Around Us, P• 325; also 

The Mysterious Universe, P• 151 
2. C~. Millikan, Evolution 1n Science and Reli8ion, P• 53 
3. c~. PP• 60-61; 67-71 of this thesis ~or ~rther con

firmation o~ this position 
4. C~. Science and Religion, P• 126 



sphere of 'the· religious experience .the power to discover 

this kind ot certainty,l the ·very power which was denied 

to it by a religionist himself. He even goes fUrther and 

says that •it God really has a part in our everyday life, . 

I do not think we need mind if the critic trips us up for 

speaking and thinking ot him 1i'Ulao1ent1t1 callJ'~ !"I ft.e 
'· 

entire attitude of the scientist is one which minimizes the 

importance of strict science in fUrnishing religious 

knowledge and exalts the religious experience in its own 

lt is in direct contrast to the position stated . 
by the man of religion and indicates that at times the 

scientist ~7 be more religious than is the recognized 

devotee of spiritual thinS$• At any rate, the testimony 

is consonant with that of Barnes who clinches it by saying 

tbat 

•the only toundations for any belief in God worth pre
serving must be discovered, not in inanimate nature, 
but in that moral order, emergent through animate nature, 
tram which man's spiritual longings have been derived.•3 

.. 
a. ~he J'tlrther Requirements of the Symbolical Character of 

Science 

But while science to-day does not in itself assist 

much in turnishing knowledge about God, it provides a 

streng incentive for the scientist or the scholar in other 

• • • • • • 
1. Ct. Science and Religion, P• 128 
2. Ibid., P• 127 
3. Barnes, Scientific Theory and Religion, P• 180 



fields ~o proceed with the aid ot religion and me~aphya!cs 

to ddeper research upon the basis ot scientific iata. 

The spbolioal character of the current knowledge in the 

tield ot physics and cosmogour does not ~lly aatiat,r the 

mind tnquiring af'ter the nature of the unitying entity be• 

hind the manitold appearances of' the universe. !he desire 

tor an 1nte~retation of the reality represented in tbe 

a,_bola imposes on the scientist an inward necessity to 

speculate upon the character of their background because 

he does not ncognize the mathematical formulae and the 

pointer-readings as a complete statement about the under

lying tacta.l But to meet this necessity science must 

acknowledge the legitimacy of a beliet in a background and 

~he ability ot the mind to make judgments regarding its 

sianltioance. 2 · I~ must invite religion and philosophy to 

come to ita aid· in C9Dlpleting the work the. t it has been 

enabled only: to begin. !rhis procedure is tantamoun~ to 

saySns with George Herbert Palmer that "'without the pre

supposition ot God, Science is trasmentar.y and baseless. 

Be is the antecedent conditio~ ot all being, the unitary 

ground ot ezistence.•3 Because of this tact the scien

tist may be pardoned for leaving his laboratory or his 

• • • • • • 
1. Ct. 11rk, Stars, Atoms, and God, PP• ?4,76 
a. Ct. Ibid., PP• ?4,7~ 
3. ~ted tram Contemporary American Philosophy! Vol. I, 

p, 40, on the authority of VanDusen's !he P ain Man 
Seeks 7or God, P• 93 



observatory tor a little while in order to explain what 

he thinks the other side ot the picture is like which he 

is vitndng through his instruments both large and small. 

And the layman may likewise be excused it he sets down in 

o:rder the things which the phy'sicist and the astronomer 

have to say about these matters. 

c. The Views ot God 'owards Which Science 

~ends 

1. ~lanatory Remarks 

The presentation ot these conceptions of God held b.J 

modern astrophysical thought is somewhat ditticult because 

ot the tact tbat there are divergences ot opinion even 

among those writers to whom special attention is given in 

this investigation. The plan determined upon is one in 

which the view that indicates the most popular present 

tendena.r is presented as being representative, while any 

other view ot the great scientists which does not accord 

with it is pitted against it in the section dealing with 

the oriticia.ms and implications ot these prevailing views. 

This method bas the advantage not only ot ·showing any 

disagreements which may exist among the leaders in this 

realm ot thought, but also ot pointing out the ditterent 

angles trom which the taots themselves may be viewed. 

Upon this balancing or opinions it is easier tor one to 

reach at least a tentative decision as to the view em• 

bracing tbe largest deposit ot permanent values. 



2. The View o~ God e.s Jrini te 

Possibly the view o~ God which is less detinitelF 

stated by the modern cosmologists and which, in consequenoe, 

is more likely to be open to question and debate is that 

which represents B1m as finite. However, a review ot the 

problems involved in the new conceptions o~ a ~inite 

universe is ample evidence that those who would hold to a 

limited view o~ the material world aad to an intin1te con• 

cept1on o~ God at the same time have many puzzl.ing dil.emmas 

to wrestle with in their et~orts to harmonize the diverse 

conceptions. Just why a cosmos of ~1nite proportions 

argues ~or a parochial view o~ God has been made ostensible 

in the previous discussion ot this subject to be found in 

the fourth chapter and will be discussed somewhat further 

when the criticism of this position is undertaken later on 

in the present study. No additional remarks concerning 

the view need be made in this connection with the ex

ception of saying that its implications are of vital sig

nificance to one's faith in God. 

3. The View of God as Personal 

In the midst of al.l the contusing statements with 

respect to the intrinsic nature of the Supreme Beality 

behind the world, there seems to be a tendency to-day to 

attribute to it al.l the lharacterist1os which bel.ong to 

human personality. ID. referring to the background in 

which all the cycles of physics have their being, Eddington 



says that •it is in this background that our aeatal 'ooll• 
aciousness lies; and he-re, 1f' anywhere, we may tind a J'ower 

greater than but aldn to consciousness.•! mt1s P•t 

astronomer also gives it as his judgment that pre.en.t ••1en• 

titic theory justifies a belief' in the idea ot a universal 

IU.nd.2 But since the distinctive teatures ot personality 

are always associated with aind, this statement ot tke 

scientist warrants a belief' that science to-day is veering 

towards a personal view of' God. Millikan has lett no 

doubt in the mind of' the inquirer into the facts ot the 

case when he summarizes the present attitude in very ex-

.Plicit terms: 

~o man ••• can picture nature as devoid of' these 
attributes which are a part of' your experience and aine, 
and which you and I ~ are in nature. It you, then, 
in your conception identity God with nature, you must 
perforce attribute to htm consciousness and personalit[, 
or better, superconsciousness and superpersonali!l• 
You cannot possibly synthesize nature and leave out its 
most outstanding attributes.•3 

A close study of' this quotation convinces one that, it 

this is not a defense of' the personal o4aracter of' God who 

is behind the natural world, then it would be difficult to 

phrase any statement about God which could be said to meet 

the requirements of' such a concept. From what Millikan 

has said elsewhere it would appear that Einstein's con-

• • • • 
1. Eddington, The Nature ot the Physical World, P• 282 
2. or. Ibid., P• 338 
3. W.llikan, Science and Lite, P• 58 
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ception closely coincides with this. From his own words 

it be.oom.es clear that this noted scientist concedes at 

least a belief in an eternal conscious life and 1n an 

intelligence manifested throughout nature.1 This goes a 

long way towards supporting the strong stand which 

Millikan has taken by integrating the f'ra911entary views of 

the leaders in current scientific thought. 

4. The View of God as Pure Mathematician 

The study of the universe by modern methods of 

science has also led the scientists almost unanimously to 

think that the universe is more like a great thought than 
.hi 2 a great mao ne. This conclusion has been arrived at 

through the discovery that mathematics more exactly explains 

phenomena than mechanics. Jeans says that mathematics is 
3 

the alphabet which was used in writing nature's language 

and that this alphabet appears not to have sprung from the 

mind of man, as Kant declared, but rather to have entered 

into the world from above.4 Whether the language be 

mental in meaning or not, he holds that science can discover 

in nature no reality dif',erent in character from mental 

concepts. These concepts he finds to be of the kind 

associated, not with the work of the engineer or the 

• • • • • • 
1. Ct. Millikan, Time, Matter and Values, P• 74 
2. Cf'. Jeans, The ~sterious Universe, P• 186 
3. Ct. Jeans, The New Background of Science, P• 290 
4. Cf'. Jeans, The Mysterious Universe, P• 159 



poet or the moralist, but with the thinker who deals with 

pure thought alone.1 On the basis or these observations 

J'eans thinks that it is justifiable to state •that the 

universe appears to have been designed by a pure mathama

tioian.•2 He arrives at this same decision, he says, 

whether the evidence upon which it is based is due to the 

tact that man's mind ~presses its laws upon nature or · 

whether nature torces its laws upon the mind. 3 Either 

position, it true, seams to him to lead to an identical 

conception or God. 

5. The View or God as Artist 

The mind or Jeans seems very fertile in the pro• 

duction of t1gurative representations ot God. Not only 

has he likened the Creator to a mathematician at work in 

his study, but he has also compared Him to an artist at 

work upon a picture. Under this similitude he looks 

upon the universe as a finite picture whose dimensions are 

space and time and whose coloring is produced by the 

protons and electrons which serve as paint. It one traces 

time as far back as he can in this picture, Jeans sees 

him arriving at the edge ot the picture and not at the 

point of its creation. The creation, he says, lies as 

much outside the picture as the artist is outside his 

•••••• 
1. cr. Jeans, The New Background of Science, P• 290 
a. Jeans, The ~sterious Universe, PP• 1561 165 
3. ct. ibid., P• 165 
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canvas. To at~pt to understand the G~eato~ 1n terms 

ot ttme and space is to him as tutile as trying to dis

eever the artist in the process ot painting by gotag to the 
1 edae ot the picture upon which he is working. With 

.&uaust1ne he would say: Nop D. tem;Qpre, W. JUliA teamore, 
2 fbxi t Deus mundym. This view of God, the scientist . 

thinks, approaches near to that philosoph7 which regards 

•the universe as a thought in the mind of its Creator.•3 

D. The Implications and Criticisa ot These 

Views of God 

1. Consideration of the View of God as J1nite 

a) !he Implications of This View 

In turning at this point to a consideration ot those 

views of God which have been briefly outlined, one 

realizes that the implications of the first one, which 

regards God as finite, are too obvious to need mentioning. 

Baoh a view robs God of omnipotence and omniscience and 

makes Kim less than one who can be wholly depended upon. 

Be can never be to the creature the complete ground of 

surety if doubt lurks in the mind concern~ng His absolute 

mastery of all· things known and unknown. 

b) Objection to the Premise upon Which tbe Implications 
t~~ 

.Are Based 

But no doubt objection will quickly be taken to the 

• • • • • • 
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2 • . ct. Jeans, The Mysterious Universe, P• 182 
3. Jeans, The Universe Around Us, P• 325 



premise upon which these and other implications are based. 

!be scientist may say that God is represented by htR ae 

behind tQis finite world and that he is thought ot as 

separate trom His world in the same sense that an artist 

is separate trom his painting. He may declare tu.rther 

tblt 1n His subjective lite God is conceived of in suoh a 

way as to nullity the assertion that modern sotentitic 

theory about the universe implies a finite conception ot 

God. 

o) the Reply to the Objection 

fte answer to this defense of the view of an infinite 

God on the basis of modern cosmology is simple. It will 

be recalled trom the last quotation of Jeans that the 

universe according to science is to be looked upon as the 

thought ot God. But since the universe is finite, Cod's 

thought expressed in the world must also be viewed as finite. 

lfow a God who is only capable of finite thought mch as 

tbat revealed in the limited cosmos cannot well be an 

1ntia1te God. ~t is natural and logical to think of r 
1nt1nt te God as having intlni te thoughts. .b.d since it 

is at least possible to conceive ot Htm in such a manner, 

only if Be thinks thus can He be thought of in tun. as 

infinite. Anselm was right when he said -aod is a being 

than whom no greater can be conceived. If you can think 

ot a117one greater than God, thereby your God bas become 
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secondar,r.•1 Surely. a concept ot God involving on Bls 

part ability always to think more than finite thoughts 

such as the cosmos represents is possible. The god o:t 

modern science must, therefore, be viewed as secondary. 

Such a conclusion can be avoided by denying the existence 

ot the universe objective to us or by making it in:tinite 

in extent. Modern theory does not do the latter aud it 

is not consistent in its adherence to the tor.mer position. 

It it were wholly inclined to accept the subjective view, 

then it would have no right to talk ot tin1 te or intini te, 

sinoe.these ideas can have no meaning whatsoever to the 

subject when they do not correspond to any objective 

reality. But since current science avpids this dilemma 

at times by recognizing a finite objective world, it must 

also ·-:race the necessary result ot such a ooncept,-nam.ely, 

a restricted view ot God. 

2. COnsideration ot the View ot God as Personal 

•) Implications ot This View ot God 

then one comes to the view ot God as personal, there 

is little need, as in the last instance, or pointing out 

its religious importance. ~o imagine God as being 

impersonal is to indicate by contrast the benefits which 

the personal concept ot God brings to man. It God is 

impersonal, there can be no hope ot knowing Him apart tram 

• • • • • • 
1. Donald Mackenzie, -Distinctive Elements ot the Christian 

Yaith•, Record 21 Christian Work, October, 1932 



B1s identification with the universe. Neither can there 

\e any possibility of personal communion with Him throagk 

consciousness, since the impersonal cannot possess this 

characteristic of consciousness. In tact, religion, as 

one commonly understands its exercise; would be under such 

circumstances a very colorless and emotionless practice. 

It would resemble the act of lifting the pump handle· which 

responds only as energy is put into it from a source ex

traneous to itself. It would not bring much more tarill 

to the worshiper than the handling or a pair ot dumb-bells. 

Prayer would resemble tra~fio on a highway where all signs 

pointed in one direction. But to believe that God is 

personal is to reverse this picture tor religioi and to 

introduce pleasant prospects for the creature who would 

know in the intimacy of communion Him who has fashioned 

man in His tmage. The rear of losing personal identity 

· after the individual is compelled to break with the 

material order is also dissipated from this personal angle 

ot vision. If God be personal, man is slow to believe 

tbat Be would purpose to withdraw f'~om the individual in 

the fUture what He has granted to him in his earthly 

existence. 

b) Present Scientific Deviation from This View of God 

as Personal 

Of course, it must be granted that not all scientists 

see the current views of' science heading in this direction 
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ot personalism. Eddington, who undoubtedly holds to ~at 

view himself for other reasons than those which might be 

called strictly scientific, seems to teel that, while it 

is possible to inter a Universal Mind from the present 

state ot scientific theory, it is impossible to declare 

anything about t~e m~nd beyond a doctrine of a purely 

colorless pantheism.1 The theologian likewise has aeem.e4 

to view the situation in modern science trom this stand-

point. His statement runs as follows: 

"Science and philosophy can never get beyond a !v:asu.e 
lQ"Stioal pantheism • • • Science cannot help us in ~e 
distinctive elements of our faith. It ean Only help 
us w1 thin its own l1mi ts. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • 
What is the common philosophical view of men like 
Eddington? BOw far do they get? They get to a God 
who is the breath, the moving force within the universe. 
They cannot get further because their dealings are with 
things. Science dHes not look beyond the reality 
which it examines.• 

c) criticism ot the Pantheistic Deduction rrom CUrrent 
" 

Scientific Thought 

The latter statement with regard to the peculiar 

province of science is undoubtedly true, but it may be 

legitimately questioned whether any scientist ever adheres 

strictlY to its requirememts in his daily practice ot 

trying to srnthesize what he discovers through his contact 

with the world of nature. Certainly when he begins to 

• • • • • • 
1. Cfe Eddington, The Nature ot the Physical World, P• 338 
2. Donald Mackenzie, •Distinctive Elements of the Christian 

Ja1th•, Record 2t Pbrtatian Work, October, 1932 
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consider the implications or some or the facts ot science 

which to ... day are thought to be undubitable, he cannot hold 

on nasonably to a pantheistic view, tor these tacts make 

it appear absurd. Since the scientist is just as natura111 

inclined as is the layman to be a philosopher in his unso1en

tit1o moments, he must pay attention to the inherent 

reasonableness or else to the irrationality ot any doctrines 

towarts which he leans as a result or his research. But 

it he follows this course, regardless of wpether it is 

acientitio or not, then pantheism must be ejected from hia 

scientific creed because it does not harmonize in any 

intelligent manner with the doctrine of a dying universe. 

!o hold to pantheism in the face of this second law of 

therao4ynamios is to believe in a God who is slowly 

growi:ag old and who is eventually to arrive at a state of 

endless pesaivi ty. It is also to see God as helplessly 

caught in a world process from which Be cannot extricate 

Btmselt. But such a conception of God is too rt41oulous 

to be entertained seriously upon tbe basis of present 

scientific facts. It makes Him appear even less able 

tlea man to oomba t the world process in which Be is in

volved. 

4) lAgioal Confirmation ot the Petr"sonal View tSf God 

But, fortunately, such a view of God is not de• 

manded by the ~ogical requirements in the case. If, as 

has been indicated already, the trend or modern science is 
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towards a belier in the universe as a thought eXisting in 

the Kind ot a Thinker, it is reasonable to associate the 

Thinker with personality just as the thought of' the indi

vidual is also associated with personality.1 It is not 

rational to suppose that the Supreme Mind possesses less 

tban the highest category known to man, tor if' it should, 

God would be less than a person and man would be superior 

to Btm in so much as conscious thought is superior to 

unconsciousness which is associated with the impersona1. 2 

3. Consideration of' the View ot God as a Pure Mathematician 

a) Implications ot This View ot God 

'fhe idea ot God as a Pure Mathematician, which has 

now justl.7 become famous among the many views Which 1eans 

haa set torth, must also be examined critically. But, 

br1etlr1 its implications may rirst be mentioned. In tile 

:f'irst place, it makes God less than a person i:f' it be 

accepted in its strict sense, tor personality contains more 

181ari thought; it involves :f'eellng and will as well. God 

may be like a mathematician in same respects and still 

possess personality, but He cannot retain this personal 

-cbaracter and be purely a Thinker. As soon as one con

ceives ot God solely in the terms ot thought, just so 

soon does he torteit the right to interpret H1m also in 

• • • • • • 
1. C:f'. Xirk, Stars, Atoms and God, p. 82 
a. ct. Ibid., P• 83 



the other terms of 09nsciousness. In the second plao•, 

if God is merely absorbed in thousht, the world can!lot'be 

real but must be nothing more than a thought is in tle 
mind of a dreamer. All that science works with beoomea, 

upon this theory, a mere phantom that has no separate ex
istence. And even the mind ot the scientist who thinks 

is then only a part of the subjective thought ot God. 

God's inner lite of thought is the only thins which, trom 

this viewpoint, can be said to have any reality whatsoever; 

all else is pure deception. 

b) Crl tic ism ot 'rb.is View ot God 

(1) Bertrand Russell's Objections to the Concept 

of God as a Pure Mathematician 

Bertrand Russell has criticized this view from two 

angles. ~irst ot all, it is his conviction that the con

clusion at which Jeans arrives concerning God does not 

prove so much about God as it does about the skill of the 

mathematical physicist. When the scientist represents 

God •• being a Pure J4athematic1an, Russell says ~n 

substance taat he abstracts Blm tram all relation to the 

world and makes aey knowledge concerning Him. to be impossi• 

ble ot physical proot. The world, tben, no longer remains 

the means by which tbe experimenter reaches his knowledge. 

Bussell teels that the theorist might -.lee 8.JQ' world and 

read into it certain mathematica.). los which would in turn 

become a tribute to the genius ot the organizing mind ot 



the scientist. To him these facts, which J'eans interprets 

as indicative of a God who is purely a Thinker, tell oal7 

about the scientist who catalogues them according to the 

laws of his own mind. In the second place, he maintains 

tbat if God were exclusively a Mathematician Be would 

have no desire to give gross external form to His thoughts. 

On the supposition that He is a Pure Mathematician, His 

desire to trace curves and geometrical models is regarded 

as ch1ld1sh.1 

(2) Consideration ot Russell's Objections 

Some have taken exception to the first criticism of 

Bussell on the ground that it is a mistaken objection. A 

recent writer has said in defense ot J'eans' position tbat 

it does not imply that God is made in the image or the 

mathematician, but rather follows as a result of the 

observation of those facts of the world which tall within 

the sphere of mathematics. 2 It is further maintained by 

this same interpreter of leans' view that it pictures God 

only as He actually •operates in his re+ation to the 

'structure' of Rblsical nature ••• •3 But the difficulty 
~-

with this reply to Russell is that it tails to realize the 

tull import ot leans' representation • It God is a Pure 

.athanatician, in the sense in which the noted scientist 

• • • • • • 
1. Ct. Ittssell, The Scientific Outlook, PP• 111-112 
2. Cf. Van Dusen, The Plain Man Seeks For God, p. 92 
3. cr. Ibid., loc.~cit. 



seems most frequently to apply' that term to Rim, then 

Rassell's objection to this view appears to be true from 
-

more standpoints than his own, tor there is no way whereby 

such an idea can be scientifically arrived at. 

But since the charge against Jeans depends in 

reality upon the truthtulness ot this latter statement, an 

extended explanation or the process o:r thought whereby it 

is arrived at is necessary to give this criticism aar 
weisht. ~o begin with, it must be said in fairness to 

Jeans that there are passages in his writings where he 

explicitj.J :~:epudiates the Kantian position that the mind 

is a tawsiver to nature, stating his reasons tor his re

jeetion of that philosophy.1 But in doing so he merely 

reveals one of the many instances of puzzling contradictions 

in his thought, tor any careful attempt to unity the scien

tist's thinking on this subject shows clearly that the 

prepoaderanoe ot his statements favors an idealistic con-

,eeptiea ~eatly at variance with this denial. '!his con-

ception.ln turn seems to have two eenters around which it 

swiaca at ditterent times in a very disturbing fashion. 

lB spite of the previous warning to the contrary, 

there is muoJl to be said, in the first place, tor loeating 

tbis idealiSJI ot' leans in the mind ot man. Very ol;earlr 

baa this writer said tb&l spaoe and time are mere fictions 

• • • • • • 
1. c:r. Jeans, fhe New Baoksround o:r Science, PP• 292-294 



ot the mind.1 But if this be so, then the space-time 

continuUil, which represents the very texture of' nature and 

the field for all mathematical concepts, must also be a 

mental concept. In order to escape the criticisa of' a 

finite view of' the universe, Jeans himself apparently' is 
. 2 I forced to acknowledge this tact. t would be a logical 

4e4uotion, however, tram the concepts ot space and time, 

whether leans accepts it as true or not, tor two sub

jective ideas such as these, when welded together into one, 

cannot by any process except pure deception be made to 

represent objective reality. But if the world ot mathe-

matical relationships is subjective, how can the picture 

whick one draws of that world be other than subjective 

also? In this case, as Eddington said, it is possible 

to take out of' nature only what has been put into it.3 

But there are times when Jeans seems to center his 

idealism in the subjective thought of God. To look upon 

the universe as the thought of God which is objectified, 

is per.missible even upon the basis of science, for it 

atves the scientist something real with which to work. 

Nevertheless, Jeans does not philosophize in this fashion, 

he veers towards a view of the universe as existing in the 

mind of God in such a way as to make any discussion about 

' . . . . . 
1. Ct. Jeans, The New Backgr~d of Science, P• 96 
2. Ct. Ibid., P• 292 
3. Ct. Eddington, !he Nature of the Physical World, P• 244 



1 
its material character seem tutile. The vision man bas 

ot the world is only a dream, 2 and, according to thi a 

author's fUrther conjecture, man may be only a brain-cell 
3 in the mind of the dreamer. From this standpoint, it may 

be tJUe that ~thamatics enters the universe from above•, 4 

but it it does, it continues always to remain above and 

oe.n never possibly reach the mind of man. 

In reflecting upon the truthfulness of this statement, 

consider tor a moment how a God shut up to His own inner 

thoughts and aloof from the world,--if in truth a world can 

properly be said to exist at all upon this conception, is 

incapable of being even partially discovered by any ex-

pertmental method known to science. It man attempts to 

rep~•ent Qod by this method, his effort will prove 

.aMrtive Uless, to save his face, he calls upon the 

processes of "mind-spinning• to aid him in his endeavor. 

Be canaot call upon religion to assist him in arriving at 

such a conclusion, for it presents a broader view of GOd 

tban pure mathEIDiltics allows. His procedure, therefore, 

·must certainly be guilt¥ of reading into the picture of 

God thus presented only ·what is in the mind of the pure 

mathematician. It is practically synonymous with the 

• • • • • • 
1. Ct. Jeans, The Universe Around tts, P• 325 
2. at. leans, The MYsterious Universe, P• 179 
3. Ct. Jeans, Eos, P• 88 
4e Ct. Jeans, The :Mysterious Universe, P• 159 



act or oreating God in a purely mathematical imase. But, 

or course, it may fairly- be said that such a deduction as 

thi' would be talse it Jeans himself had seen tit to pre

sent an idea or God which does not necessitate His tk,akins 

to be subjective like the pent•up thougbts or a theorizer 

or the unsubstantial fabric of a dream. It he had merely 

permitted God in his view to give objective expression to 

Bls thought, then the extenuating explanation or his con

ception such as is outlined in the preceding interpretation 

would be pertectly- in order. But there is no consistent 

evidence, however, in the author's view that this was tbe 

meaning which he intended to attach to it. 

As to the second criticism or Russell little need be 

said. !he main objection to it is that it presumes to 

determine the activities of God entirely 8Ccording to 

lmman standards or wisdom and propriety 1 whereas it is 

impossible for m.an trom his tini te viewpoint to say just 

how God ought to act in every particular case in order not 

to appear puerile to hostile eyes. Suftice it to say 

'Oeyoncl this that tbe ori ticism savors more or ridicule 

tban reason and is not at all on a par with the more 

serious objection or Russell which has just been discussed. 

(3) J'urther Strictures on Jeans' View or God as 
~ 

a Pure Mathematician 

(a) It llakes God Subhuman 

In addition to these criticisms, however, there are 

others which tend to berate its soundness. To begin with, 
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there ought to be a common acquiescence in the feeling 

that a God who is a Pure Mathematician would present a 

strange appearance to beings possessed with more versa

tilt ty ot expression than belongs to Himself. A Qod who 

is less than personal in the variety ot ways in which His 

conscious lite is conducted can hardly be resarded with 

confidence by those whose individual lite excels His in 

complex range of activity. The peculiar situation which 

such a view would create is utterly unthinkable in terms 

ot reality. 

(b) It Fails to Account tor the Creating and 
.. . 

Sustaining Activity of God 

~he extreme narrowness just now pointed out in this 

view ot God presented by the great scientist is also 

suggestive ot a need which it does not meet. Nearly all 

that has been said thus tar about this concept has 

in41oate4 a deficiency in it which does not enable it to 

fulfil all the requirements ot the tacts in the situation. 

In order that man may live in a world that has any claim 

at all to the right to be called real, there is need tor a 

God who not only thinks but also acts. A mathematician 

in his study is not all that is necessary to make the 

world's work go on. There must be someone to translate 

his thoushts into action. Similarly it may be said that 

a God who merely cogitates, but does not act to give His 

subjective thoughts objective character cannot be re- · 

gerded as a God adequate to the creation ot the material 
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order or to the sustaining of it after it has been brought 

into existence. Moreover, it may be also said tbat the 

e~oeption or God which Jesus presents in Bis lite and 

teaohings does not contor.m to this view. It is that ot 

a God working even until now just as the Son also works. 1 

But the scope of that work is broader than the activity ot 

subjective thought. It is the reaching out ot love and 

power to create a pleasant habitation for the race and to 
even 

meet the need!/of sintul humanity. The fatherly aspect 

ot God's nature displayed in His ceaseless activity in 

behalt of mankind, is entirely ignored in the exclusive 

concept of God as a Pure Mathematician. 

(c) It Would Dry Up the Normal Beligious 

Experience 

SUch a God is also incapable or sustaining in the 

hearts or men the normal religious experience of His 

presence. A present-day theologian has said that ~to 

believe in the supernatural ••• means~ believe~~ 

God !.1 work •• • It means that God is making himself known 

to us in definite and recognizable ways.a2 But how in• 

tellisible would be the communication of God's will and 

purplse to the average worshiper if it were couched only 

in abstract mathematical terms and symbols? The interpre-

• • • • • • 
1. cr. John 5:17 
2. Brown, God At Work, p. 7 
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tation o~ the Divine Mind acting upon human lives would 

under such a oiroum.stance become an eso1n rio practice 

suitable and possible only to those who are mathematically 

inclined. The office of the priesthood would be auto

matically conferred solelf upon those able to read this 

mathematical sign language ot the eternal. Einstein's 
_, 

statement to the effect that the earnest men ot research 

are the only deeply religious people ot the present age 

would then be, mutatis mutandis, the true description ot 

the religious situation not alone in this age but in ever.y 

age.1 In the lite of those unacquainted with these 

m,sterious spmbols ot science, religion would dry up at 

its ver.y roots because whatever knowledge they cOQld obtain 

about God would necessarilr be second hand and lacking in 

vital authority. The thought ot any personal communion, 

which is tke sustaining power ot religion in the soul, 

would be banished from their minds, and with it in time 

would go the tor.ms ot religion as well. Such are some ot 

the deplorable consequences which would ensue it this con• 

oeption or God were in reality the true one. But it is 

encouraging to know that not even all the great leaders of 

astrophysical thought in the present accept this view. 

At least it need not be taken too seriouslY when one like 

• • • • • • 
1. Ct. Einstein, -aeligion and Science, ~ !!! ~ Times 

Magazine, November 9, 1950 
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Eddington declares •that the crudest anthropomorphic tmage 

of a spiritual deity can scarcely be so wide ot the truth 

as one conceived in ter.ms of metrical equations.•l 

4. COnsideration of the View of God as Artist 

a) Implications of This View of God 

!he last view to be discussed is that which represents 

Reflection upon this representation of 

tbe Creator of the universe reveals several definite and 

important teachings about God which merely need to be 

mentioned in order to be made justifiable deductions trom 

the picture. Yirst of all, it involves the idea of God 

as a Purppsetul Designer. As the artist conceives and 

plans his picture, so God is declared to have created the 

world. !be universe cannot be according to this fignre a 

haphazard, chance creation, but the result of a thoughtful 

activi~. In the second place, this idea of God as an 

Artist involves a belief in God as a Lover of beauty. 

BarelY does one think of art without associating with it 

that tuality which gives it lasting value. To conceive 

of Qod as applying the brush to the canvas when He creates 

the world is to think of Him as being in Himself the very 

author and essence of the beauty which one sees in nature. 

JUrther.more, the conception of God as Artist implies that 

Re is One who has engaged in creative activity. Bls 

• • • • • • 
1. Eddington, The Nature of the Physical World, p. 282 
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thought has taken on a tangible objective form which when 

studied will enable the creature to trace in part the mind 

ot God. This view of the world as the creative work ot 

an Artist gives to everything in it a diviner touch than 

that associated with the thought ot a self-evolving uni-

verse. In this conception the whole of nature becomes 

the handiwork ot God which, it it does not involve Him, at 

least contains His fingerprints. Even Jeans, it seems, 

would admit this legitimate deduction from his figure. 

Lastly, this figure justifies a belief in divine tran-

soendence. It represents God as more than just the bare 

unity ot the world's infinite multiplicity. He is more 
... 

tban the picture just as the mind is more than any sin&le 

thought. By going to the edge ot the picture, according 

to Jeans, one is not yet able to say that he has fathomed 

the mystery ot God, tor in his conception the Artist is 

beyond anA above His creative work. 

b) Criticisms ot the View ot God as Artist 

Cl) It Is Deistical in Its Outlook 

!hough in most respects this view ot God can readily 

be tooepted, a closer inspection ot the details reveals one 

or two objectionable features. In the first place, this 

conception ot God is such that it leans strongly towards 

the de&at1oal position. It God be entirely separate tram 

His world as the artist is trom the picture which he paints, 

then it becomes a problem to know how He sustains His 
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creation. Once the artist has finished his work, his 

vital relation to it is severed. It is tmpossible hence• 

forth to say that one knows the artist when one has looke4 

at the product of his genius, for this is not the painter 

in a_, sense of the word. If God's relation to Bls worl4 

is .like this, then J"eans is right in saying that God oanaot 

be known at all by ~eying the picture. But how can 

the world continue to exist upon the supposition that God, 

when once He has created it, refuses to have anything 

further to do with it? Unless He resolves to continually 

reproduce it in His thoughts, it will pass into mere 

noth1np.ess, and with it will go everything substantial,, 

including the artist's picture. There is, in other words, 

a difference between the artist's relation to his picture 

and Goclts .relation to His world, because in the one case 
""'' the artist is not responsible for the permanency of the 

-.terial which has gone into the composition of the 

piot~e, while God who creates must also sustain if all 

things are not to be rubbed out of existence altogether. 

!here is needed, therefore, a conception of God which 

per,m1ts Btm to be in touch with His world continuously. 

Nothing less than this will satiety the facts regarding 

the behavior of atoms and even of the heavenly bodies. 

Only on this basis can it be said, as lbitehead bas indi

cated, that the world is immanent in God and God is 
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tmmaaent in the world.1 The picture of God as Artist 

coureys only a half-truth which needs to be completed be-

to~e it is wholly acceptable. It is closer to the facts 

ot science and more satisfying to the spiritual needs ot 

man to say with the poet 

-though one with all that sense or soul can see, 
Xot ~prisoned in His own creation Be, · 

B1s lite is more than stars or w!nds or angels.
~e sun doth not contain H1m nor the sea.•2 

(2) It Contradicts the Representation of God as 

a PUre Hathe.metioian 

In the second place, this view of God as Artist seems 
' 

inconsistent with the representation of Him as a Pure 

Jtathematioian. Jeans appears to have been unfortunate in 

his ohoiee of figures which he applies to God. It would 

be dittioult to conceive of a greater contrast between two 

ideas aapposed to apply to the same Being. A pure mathe

matician does not attempt to objectify his thought so long 

as •• ~emains a thinker in his study, but it is of the 

very nature of the artist to give concrete form to the 

dreams of his mind. The mathematician thinks, but the 

artist both thinks and acts. To make the view of the 

toemer consistent with that of the latter, the mathematician 

must be able tt times to leave his study and give sub

stantial shape to his pure thoughts as the artist studiously 

• • • • • • 
1. Cf. Whitehead, Process and Reality, p. 528 
2. Diehard Bovey 



tries to do. FUrthermore, the character of God's thought 

in both figures is entirely different. In the one case 

it is concerned with geometrical signs and symbols; in the 

other it is inspired by the sense of beauty. In Order to 

Qnite these two figures into one consistent picture it is 

neoessar,v to remove from the separate pictures the quali

fying restrictions which make them mutually exclusive. 

!he failure of the one to fit neatly into thw other stirs 

misgivings in the Bind of the investigator as to their 

accurate representation ot the facts and challenges one to 

a oa.plete rethinking ot the facts upon which they are 

based. ~tever picture ot God is to be presented, it 

.ust, if it is to be well received, at least be consistent 

and ~onious in its parts. 

E. s~r.r 

A review ot the opinions and tacts dealt with in this 

otapter leaves several impressions in the mind which ought 

to be expressed and added as a summary to this discussion 

before it is closed. The first of these is to the ettect 

tbat the thought of the scientists has not sUfficiently 

crystallised on any view ot God which the taots at their 

disposal warrant to tully justifY any hard and tast con

clusions. Renowned men in this field still titter widely 

in their interpretations ot their findings and make it very 

41ttioult ter the scholar o~tside their domain to ferret 

out the consensus of opinion in these matters. 

But, 1n the second place, careful observation does 
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seem to justity the statement that sciE:mtific tacts are to

day pointing definitelY towards a belief in the un1t,y of 

the God who is behind the universe. The finiteness or the 

1ntiniteness of this unified picture of God still remains 

an open ,uestion for science, with the infinite view being 

sreat17 favored upon other grounds. Furthermore, a distinct 

impression is gathered from a oollation,ot all the facts 

that the only reasonable view of God which can be deduced 

trom them must be a strictly personal one, notwithstandiJS 

same expression 01 opinion adve~e to this. position. The 

argument 1n support ot this deduction has been previously 

stated ~d is so evident as to need no further strengthening. 

Jlon trul.J" now than in the days ot Greece is it neoessar.y, 

as Glove:l' has said, tor mankind to think that . there is 

noth1ns sreater than personality and that God must not be 

conceived ot' as less than personal.l But the urgency ot 

the tacts JJ'elative to the behavior of the atom and to the 

attempts of man completely to discover reality by the 

eoientitic method brings the mind to acquiesce in a view 

ot a personal God who is both transcendent and immanent in 

the worl4. In a word, science by its efforts to read 

aright the book of nature is constantly lending confir

mation to tacts aaout God which have long been reached and 

assured by other methods and is also fUrnishing increasing 

testtmonr to the consistency ot truth wherever t~d. 

• • • • • • 
1. Ct. Glover, Jesus In The Experience ot Men, P• 94 



Cbapter VIII 

8tlJBfARY AND OONOLUSION 

A. Summary of the New Astrophysical Views 

1. Ooaoe:rning the World 

a) fte Jlicroscopic Elements of the World 

(1) !rbe lfew View of :Matter 

Ia unclertaldng at the close of this study to give a 

brief summary of the main facts which have been brought to 

liSht claring this investigation, one can deal only with 

tblt aere ia.portant divisions of the thesis, it the review 

is to be at all practical in helping tbe student to see as 

aUDit the problema with which this Whole subject bristles. 

Xution should t1rst be made of the new view of matter. 

It is olrrioua even trom a superficial study of the new 

physics tbat the attitude of science towards matter bas 

co-.pletelr cbanged 1n recent years. The view of matter 

as ooapoae4 of 4iscrete particles like billiard balls which 

possess the characteristics of substantiality and concrete• 

ness bas practically disappeared from science. To-day it 

is looked upon as being porous in texture even to the ex

tent ot appearing nebulous or like a ghost. Its rarefied 

coaposi tion bas now taken it out of the class of things 

formerly 4eclared tor certain to be material and placed it 

in a tuestionable category where it ·rinds close kinship 

with the spiritual. lhile there is difference of opinion 

concerning the ultimate character of matter, not even the 
' 
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aost staunch defenders ot its substantial nature care to 

be so doa-atic as in former days about its distinguishing 

t.alitJes. Materialism with all its intolerance has now 

praotloallJ disappeared tram the picture. !the contrast 

between the outlook ot the present and the past on this 

subject is clearly summarized by Jeans who says: 

eaur last impression ot nature, before we began to 
S.ke our human spectacles ott was ot an ocean ot 
aeohaaiSJD. surrounding us on all aides. As we gradually 
discard our speotavles, we see mechanical concepts con
tinuallY g1ving place to mental. It from the nature 
et th1D.8S we can never discard them entirely, we may 
yet ooaiecture that the ettect ot doing so would be the 
total 4 sappearance ot mattei and mechanism, mind 
reisaing supreme and alone.• 

(2) The New View of Bind 

'!he view of mind has likewise undergone a great 

obaage in recent years. When the doctrine ot materialism 

was at its seni th, the mind had no right to call its lite 

its own. lts existence was not regarded then as a 

sepa.-te entity, but merelJ as an appendix to matter. 

Al1 its actions were believed to be the resUlt ot certain 

combiaations and configurations ot the material atoms ot 

the brain. The mind did only what it was told to do by 

the material instrument with which it was associated; it 

could not declare its independence in any sense. But 

to•day it has been granted a certain freedom by reason of 

the new views ot matter and ot the method ot working 

• • • • • • 
1. Jeans, !the New Background of Science, P• 296 
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displayed by its tundamental units. 'fhe quantum theor)" 

and the principle or uncertainty have dislodged the old 

determinism tram what was tor.merly believed to be an 

tapreaaable position and have introduced again into science 

a belief in treedom. Consequently, the decisions or mind 

are now considered to possess a measure ot independent 

autho~itJ' and a certain inherent right to be :respected and 

obeyed. nth this change of view it is not unexpected to 

hear the mind referred to as the most direct thing in all 

experience and to see the whole world ot science interp:re• 

ted by it in such a way as almost to obliterate material 

substance and to leave onlf the mental as the real. The 

latter Yiew is an extreme reaction to the gross materialism 

of the last oe».tUl"J' and is bound atter it has had its day 

to preduoe a kealthy recoil tram its own exaggerations, 

The Mre oouervative view or the situation does not tail 

even now to recognize the material also as real and to 

tr.r to har.monize the relation between the substantial body 

and tile aind which are both involved in the mystery ot 

p~aonality. The best efforts in this direction have been 

crystallized in the theories ot interactionism and ot the 

psychoph7sioal organism which are steadily gaining power 

with those who are well intormed concerning the present 

aovament ot scientific thought. 

b) !he Jl'acroscopio Yeature ot the Universe 

(1) !he New View ot Space 

When one turns to the new views ot the outer world, 
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they are found to be no less astounding than the present

d~ conceptions ot the atomic processes. Space is now con

ceived to be finite, but yet ot such extent that t~ dis• 

tanoes enveloped by ·it are almost incomprehensible by tbe 

k..-a mind. But in spite ot its finiteness space is said 

to be unbounded because it bends back upon itself, making 

a closed sphere like that ot the earth. Light is doomed 

to ~Tel in circles and, it it continues long enough, 

returns to its starting-point like a circumnavigator ot 

the globe. !heories about tbe exact nature ot the uni• 

verse contained within this shell ot space are numerous 

and b.trioate. Dr. Shapley bas very well expressed the 

situation when he said recently with regard to the charac

ter ot this cosmic balloon tl*t 

w.lrer,r independent theoretical cosmogonist has the 
aaawer and all tbe answers are different. In fact, 
tare are no more eo.IJI.Opnic theories than there are 
oosaosonlsts, beca~se two ot them .hold two different 
tbeozoies •t once.•~ 

' 

Soae see the universe expanding and some see it contracting. 

Otbers Tiew these processes as alternating in successive 

ages, While the latest tbeorists View the World as ex• 

panding and contracting in certain spots and remaining 

~ieseent in others. Contusion in one's thought about 

the .. orooosm seems often worse confounded after hearing 

this Babel or voices that are now speaking in behalf ot 

•••••• 
1. lfew York Times, March a, 1934 



the newest views. fhe layman in these matters does not 

kROw at tt.es which •&7 to turn and is at liberty to take 

"• cboioe among the hypotheses, since none ot thea are 

AUiciently established scientitioally to speak with I!UlJ' 

«•cr•e ot certainty. In anr case, the general features ot 

t., •• conceptions are much the same as those which have . 

beea. mentioned; it is chieflY in the details where di

vergence ot opinion arises. Bat even the general 

features involve grave logical and philosophical ditticulties 

which oannot be avoided without recourse to a subjective 

idealisa tbat has little in common with physical science. 

U~) fte New View ot 'l'im.e 
/• ,.,. 

fte.new concept of time is just as revolutionarJ as 

that ·of apace which bas been summarized. Bo longer is 

it poas1,le to look upon this entity as absolute; the view 

ot Bb,steb od others aakes it now appear as relative. 

In tact, it is said to take on so much ot the character

istio eaaociated with relativity that it becomes ditterent 

tor eve~ 1a4ividual observer. Circumstances are con

oe1yable w-.re the ideas or past and tuture lose their 

o...oaly accepted meaning and where events are as ditticult 

to leoate in time as the objects or physical science. 

!Urthe~re, to make the view or time more incomprehensible, 

it is welded on to space in the concept ot a space-time 

contiaua in which the two tieaa are inseparable, e:r:cept 

in the new view ot leans which grants them individual 
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4istinc$ness in tbe case of large-scale phenomena. How 

this separation is possible in one situation and not 1n 

another is as yet an unsolved puzzle. So also is Zeans• 

coaoeption of time as having a beginning but no ending. 

1141ngton makes it finite and in some utterances 1eans 

also does the same, but recently the latter has injected 

the new concept of time as a rope with only one end into 

the already overburdened picture of a very elusive entity. 

And aow to make time still more difficult of interpretation, 

the whole continuum with which it is linked is regarded 

not as an •'Jective reality but as a subjective concept 

grow1n& out ot the collective experience of the race. In 

this wilcte:rness of ideas the la;yman, and even the scientist, 

~ be exoused if he loses his way at times and begins to 

aove 1n circles, tor the clearing has not yet been cited. 

!he scbel~ ktmselt is waiting for the light ot day to aid 

hta 1n his fUrther penetration ot this subject. 

(3) fte Runn.ing-lown ot the Universe 

Io concept in current astrophysical thought continues 

to receive aore attention than that which pictures the 

running-down ot the universe as an irrevocable one-way 

process. From this viewpoint the world is unwinding like 

a clock that has no way ot regaining the state ot tense 

organization which it had when it was first set going. 

EXcept tor ainor and local instances ot a reverse process, 

the major movement ot the energy ot the world is always in 
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tbe di~ction ot complete disorganization. The time will 

come, it is said, when the demobilization will have been 

coaplete4 and when a state of thermodynamic equilibrium. 

will kave been reached. Bnergy will then have passed 

tate a condition of endless inactivity. 'fb.e law ex-

pressing this concept is known sometimes as the second law 

ot thezmoly.namics and sometimes as the law of entropy. 

Its tntlexible character is upheld by both Jeans and 
' 
Bd41nston, tor the reason that to them the theory ot tbe 

anaihllation of matter, which comes under the jurisdiction 

ot 'this law, best accounts tor the immense amount ot 

energ that is given out by the sun w1 th such a oom.para• 

ti Tely ~~~~&11 loss of its mass, and also m.ost tully explains 

the ba8e .-antity of radiation that saturates the earth 

an4 ell ot interstellar space. 

Bat Millikan and his followers maintain tbat this 

laW is reversible and that out in the depths ot inter

stellar apace the process of the continuous creation ot 

matter is going on which is indicative of the taot that 

the Creator is still at work.l This theory is based upon 

• • • • • • 
1. A philosophical consideration which seems also to taTor 

this Tiew is that involved in the question as to 
whether, even on the basis ot the opposing tneory, a 
universe could run down at all without a Creator. It 
there be no Creator sustaining the universe in this . 
demobilizing process, what makes it run down rather 
taan remain in the same state? To say that ohanc6 
does this is almost equivalent to investing tEI~conoept 
with divine powers. 
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the belief that the cosmic rays, which are so numerous in 

the earth's atmosphere and which have their origin out in 
-

these distant regions of space, are more easily explained 

as the result of the building up of heavier atoms from the . 
li$bter ones than as the result of the complete annihi

lation of matter. Other considerations also, such as the 

deduotieaa tram the theory of a cyclic universe and the 

testtmour of leans regarding the spiral nebulae, together 

with tbe theory .of evolution and the phenomena of life and 

mind, seem to favor this new view. But the facts in 

either oase are not decisive. Opinion on this subject 

raaa1Ds 41v14ed and will continue to be so until something 

auoh more eaapell1ng in the way of evidence tips the balance 

to one aide or the other. 

a. Coneemlns Man 

a) fte Iadividual 

.a.tropllysios also has something to say about man. 

lt oae. examines its pronouncements about the importance of 
' 
the 1a41vidual, they are not very encouraging trom one 

point of View at least. When size o~ age is the criterion 

of j ..... nt,, man's comparison with tbe earth or the uni

verse tues badly. Likewise it man's tiny home in space, 

or the aeemins hostility of the universe in many respects 

to the lite of the individual, be judged by any standaris 

extraneous to the mental and moral lite ot man, they 

create an unfavorable impression upon man's thought. 



-412-

But when all of these facts are viewed in·relation to the 

intellectual and moral greatness of the indi vi.clual, they 

a:n crrerpowe:nd and become subservient to the higher con-

oeption ot the soul. The individual rises upon these 

taots aa stepping-stones to a more exalted pos1tien in the 

universe. !his, ot course, ·is possible onl:r on the basis 

of man's tree will which science now concedes is a legiti

mate deduction trom its own views of the indeterminateness 

ot the atom. Science no longer sees any reason tor 

throttling that freedom of action necessary to all moral 

ascendancy. .At the same time it grants a validity to the 

religious lite ot the individual which was heretofore 

denied, bQt which cannot longer be withheld without its 

challeqiq the legitimacy ot the·scientitic procedure 

itaelt. lith man's religious actiVity and his scientific 

prepeD.s1ties :nceive their warrant from the inner voice ot 

oonsciouaaess. It the one practice or the other is 

questioned, then the foundation of both is shaken and the 

other p~ctioe, too, becomes jeopardized. The authority 

tor ~oth pursuits issues from the same office; it cannot 

be tuestioned without endangering the whole structure that 

is ~1lt upon it. 

b) Society 

Invidious comparisons like those made between the 
. 

individual and the universe do not eventuate in a much 

more happy outcome when the race is substituted tor the 
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single member or society. The brevity or human history, 

when measured against the astronomical time-scale, and tbe 

quantitative insignificance or the constituent units or 

the social organi~ in this universe or almost incredible 

distances place the race iu a position or great inferiorit,r 

to the world about it, if the ~e scales are used to weigh 

tt which were used when the individual was found to be 

under weight. !he additional tact or the final doom or 

hum&aity which is decreed by a dying universe also makes 

the picture et man discouraging. 

But there are redeeming features about this other

wiae shadowy scene. First of all, the inexorable charac

ter ot the law ot entropy is being questioned and proot is 

being gathe~d tor the support ot the atom-building 

p~oess which, it it should prove to be true, would 

necessitate the changing or this law to include the reVBrse 

procedure as an established scientific tact in nature. In 

tbe second place, the theory or the dying universe grants 

a sattioientlJ long time to societ,y to reach its ideals and 

taltil its JG~oses. But, lastly, if these should not be 

realized, the human race is still exalted by reason of its 

ability to produce the individual who can by his moral and 

religioas attaiuaents break through tbe taaporal order 

into the eternal. 

3. Concerning God 

1b spite or the tact that the attention or the modern 
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quantitative insignificance of the constituent units of 
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to the world about it, if the ~e scales are used to weigh 
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wise shadowy scene. First of all, the inexorable charac

ter ot the law ot entropy is being questioned and proot is 

being a-the~ed tor the support of the atom-building 

process which, lt it should prove to be true, would 

necessitate the changing of this law to include the reverse 

procedure as an established soientitic tact in nature. In 

the second place, the theory of the dying universe grants 

a suttioiently long time to society to reach its ideals and 

tultil its purposes. But, lastly, it these should not be 

~ea.lised, the human race is still exalted by reason of its 

ability to produce the individual who can by his moral and 

religious attainments break through tbe temporal order 

into the eternal. 

3. Conoerning God 

~ spite of the tact that the attention ot the modern 
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astrop~sioist~bas been engrossed in the problems which 

oonoera the large and small aspects ot the world, he has 

also tound time .to turn aside from this task to speak as a 

pkJlosopher and a religionisv on the views ot God which 

the taets and theories of his own science se~ to justitr• 

JM.t in acl.dition to these views definitely stated there are 

others about God which can be clearly deduced trom the 

st--...nts ot the scientist that are made regarding obser

va1aions in JUs own field. · One ot the views ot God 'that 

has been arrived at by this process is that which represents 

B1m as tinite. While this view has been logically ex

t:ra.cted troa the conception ot a finite universe, it is 

readilJ' Jreoopized t.hat not all scientists acknowledge it 

as their personal belief because they have not raced the 

tall oeasetuences of their theory. But it God's world 1s 
.. 

made out to be finite, it seems impossible to defend an 

iaf&nite .anception of the Greator behind that world. 

BOw t-• totality ot God's handiwork could be finite and 

not area• tor a finite Mlnd behind it is a question which 

e--.ot aiait any superficial answer. If God thinks aa!y 

a finite thought in the creation ot the universe, how can 

one turn to the subjective side ot Bis thinking and be 

sure that in that activity ot the Supreme J.Und cogitation 

is on an infinite scale? It is not easy to make this 

transfer without jarring one's logical taculties. 
deduced 

!he second view of God frqm/the pronouncements 



et science on other subjects is that which regards Him as 

pe~sonal. Pantheism will not satiety the facts which 

astroJhysics )resents tor consideration. If the universe 

ls &ring, as the second law of thermodynamics indicates, a 

belief 1n a God identified completely with His world 

aJpaan utterly' absurd. Such a belief is almost worse 

tban none at all. The view of God as personal, however, 

not onlJ removes this impossible conception from the 

mind but also bar.monizes better with the present positions 

ot science. !he belief in a Universal Mind behind the 

world aD4 in a background to nature which is akin to con

ac1oasaess JOints towards a personal God as being necessary 

to meet ~be requi•ements of such a faith, tor the manites

tatioa et these entities, so tar as man's experience goes, 

is ••lf•sociated with personality. Furthermore, it God 
~~;<'~Y'', .· 

0, .·~~ '· 

is 'f;o 11t'z.la.-.ed to His world in any way which permits the 

sciea:ttJ.stto learn something about Him by unitying the 

picta.- ot nature, then it is impossible to attribute to 

B1a less than that which is found to be the most essential 

elamaat ta the framibg of that concept ot the totality ot 

the ..Sverse. Maa cannot pretend to have read the 

obal'aeter ot God revealed in the universe, it he omits the 

JD.ost S:aportant page in the book ot nature. But when he 

examines the whole record, he is convinced that tbe 

SUJr«ae Power behind 1he world since Be cannot be less 

than that wkioh Be has created, must also be personal. 



-416-

!he tiSQrative representations of God which have 

become popular of late are wholly the product of Jeans' 

t~usht upon this subject. They also must be considered 

in this s~ry. In the first of these God is conceived 

as a ~e JBth.matician. Be is viewed as disclosing 

llmaeit in ways which can be interpreted only in mathe

JII.&tioal terms and s;ym.bols and w·hich signify that behind 

tllea. is a Pure Thinker. In the other representation 

God is likened to an artist applying his brush to the 

oaavas. An examination of the picture in any or all ot 

its parts does not bring one to an understanding of its 

creation or ot the artist who painted it, and neither, 

:eans tklaks1 does a study of the world ot time and space 

'Min&.._ to the Artist behind the universe. God is thus 

bell••-' to 'be as au.ch outside this world picture as the 

artis1f l8 outside his canvas. The Creator is viewed as 

the !lin~r 1n which this picture of the universe exists 

as a .ac..ot. 

B. General Critical EStimate ot the New 

Ast~)_,stcal Views 

1. ~eir leaeral Speculative Character 

Before summarizing the religious tmplications which 

may be cb-«trn trom these current views of physics and 

astron-.y, it is well to put before the mind again the 

fundamental orit1c1sas of the new positions in order that 

one may came to the final appraisal of these findings With 
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an insight into the character of their source which will 

assist.in their correct evaluation. Two things, there-

tore, need to be remembered about these views, if this 

at. is to be achieved. First of all, the speculative 

eharacter or much of the new thought must not be forgotten 

when one turns to the serious consideration or the re

ligious teachings involved in it. Most or the cosmological 

views, and even some things that science has to say about 

the world or the atom, are purely conjectural. The scien

tists themselves often confess that their theories are not 

based on evidence sufficient to make the conclusions drawn 

trom it positively authoritative. The recognize a wide 

latitude tor difference ot opinion with regard to the 

solutioa ot the problems with which their own speculations 

deal. ~he~ore, in spite of their frequent assertions 

that aoience deals only with the description ot taots and 

not with their explanation, these ·scientists admit the 

p~aophioal aspect ot this phase ot their work. So 

mach ot scientific thought in this field is now being 

oc-.)ied with almost purely philosophical questions tbat 

~teta, when asked recently upon the basis ot this 

ahi~tj~t the difference is between phfsics and metapbTsios, 

is said to have replied that •physics is metaphysios.•l 
·-

And it is worthJ ot mention that a study of much which is 

• • • • • • 
1. Snowden, '!he Discovery ot God, P• 83 
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issued 1n the name ot science to-day, e speciallJ' in the 

t1eld ot astrophysics, corroborates this stat-t. 

e. !be1r Predominant~ Subjective Tinge 

~t 1f much.ot current cosmological science is meta• 

JIQ's1os, then it Qecom.es necessary- to 1nqu1l"e what the 

character ot the philosOphy which best represents 1t 1s 

like, tor it is obvious that not all constructive thought 

whiel& attempts to unity the world is by any means pitched 

upon the same high level. It is Inge's observation tbat 

the well-kaown scientists in this realm •are playing with 

Berkeleran idealism or pure mentalis.m.•l load also 

arr1vea at this same conclusion with resard to Eddington 

and leanaa, ... conclusion which a study ot their views ot 

SJI oe ud time and ot the theories built upon them amply 

centt.a 1n any unprejudiced m1nc1. But such a philosophy', 

when -.reyed by scientists, raise·s the question whether it 

oan be »eeenciled with the declared practices and principles 

ot so1enoe without vitiating the tactual authority ot the 

latter upon which its prestige has rested in the past. 

In&e teela tl3at .. no science, which · 4erives through the per

ception et objects in the world ot nature the materials 

with w~oh it works, oan legitimately issue in pure mental• 

tam. S Since retlect1oll upon the very purpose and aim o t 

• • • • • • 
1. Inge Qod and the Astronomers, P• 38 
a. Ct • load, :Philosophical Aspects ot Modern Science, 

PJ• 111 49, 183 
3. Ot. Inae, Qod and the Astronomers, P• 41 



science does not alter this opinion, it is evident that the 

utterances of present•day science which proceed from this 

subjective realm cannot be regarded as bearing the stamp or 

scientific genuineness. It is also recognized in this 

case tbat knowledge arrived at by other means need not bow 

to these conclusions unless they accord more closely with 

obsened taots. In other words, religion need not tear 
. A 

a metaphyaio that does not at all possess the raisoa d'etre 

which adheres to the apologetic tor the religious experience. 

3. ~ir lack of Any Consistent Epistemological Background 

Oae. ot the most no'tioeable weakne.sses 1D. the liotern 

hypotheses about the world comes to ligh't only when one 

attaapts to articulate the ecattered parts or each cossolo

sist•a nw ot the universe. Then it is that aey ache-
.. ' 

matio ~geaent ot the separate contents ot the theories, 

u.poa the basis ot a consistent theory or knowledge under-

171a&thewhole, becomes conspicuous by its absence. This 

aooou.nt• tul.q tor the ~tling shi'tt or viewpoint, otten 

1n the same author's presentation ot his case, which intro

duces eontusion so trequen'tly in the mind or the student 

and makoa aD7 ettort at ooortination or thought seem at 

The f'ailure ot these men to stu41' 

a4etuete1J the problem ot a sound epistemologr bas led 

load to sum.arize its lamentable consequences in words 

which are auttieient to eaaplete the .remarks necessary 



upon this point. With re~erence to it he says: 

•It leads Professor Eddington ••• to exbibit the w~ld 
which the scientist knows somettmes as a creation ot 
the scientist's mind and sometimes as an aspect o~ 
zoeality which.is independent o~ mind; to make statements 
which are intelligible only on the basis ot an extreme 
subjective Idealism, and to make others which presuppose 
that something exists which is una~tected by our lalowledp 
ot·tt; to describe the relation o~ sense experience to 
~he ooject experienced in hal~ a dozen di~terent ways! 
aad o~ the thinking mind to the object thought ab.out n 
alaost as many. It leads Sir James Jeans to arsue as 
it to be constructed by a mind and to.be a thought in a 
mind were the same thing, and as 1~ the relation ot the 
mind to what 1 t knows is the same as the relation ot 
the mind to what it creates.•l 

c. Summary o~ the Religious Implications o~ 

the 11ew Views 
1. Geaoerning the .World 

a) fte m.orosoopio :nem.ents o~ the World 

(1) 81gn1~1cance o~ the New View ot Matter 

!he first religious implications o~ the new views 
' 

appear 1n the recent studies connected with the microscopic 

wrl4 f¥t tlle electron and the proton. Science has ao re

ttn•4 lts instraments o~ investigation and its methods that 

it 1aaew able to penetrate deeply into hitherto unexplored 

reaieae ill the heart ot the a tom. The consequence of this 

1BYest1&ation bas been realized in a growing tendency to-day 

to break down in thought the middle wall ot partition between 

the material and the spiritual. Some are even saying now 

tbat the material is basically spirt tual. This view has 

• • • • • • 
1. load; Philosophical Aspects o~ MOdern Science, PP• 122• 

183 
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.._, dirriculties. In the tirst place, it seems unreason• 

a'ble to think that the spiritual is nothing more than gross 

material particles reduced to an ultra-gaseous condition. 

!he Uftrgenoe 'between the two, though it is ditticult to 

tertne, appears greater than this. In the second place, 

the p~actioe or science in -weighing• these fUndamental 

'building bricks ot the universe seems ridiculous if one 

regards them as spiritual. It they are what some claim, 

then man's terminology regarding the universe will need 
.. 

considera'ble readjustment in order to be even·a tair 

representation ot tact. 

Bat while this view seems yet to be extreme, it is 

undOtl'btedlf' trtle that the modern conception ot matter has 

made aotenoe in most instances more courteous and triendly 

1Jolf~Uds· l'eligion. Science, too, has begun to realize 

that1' ataoe its commodities are almost as intangible as 

tJloae ot »elision, it is not always the substantial things 

· wh1cl ~ the most real. ft.is traternizing spirit which 

researcJl baa cultivated indicates tor religion a great 

~1wmtl whose truits have not all been harvested by any 

means. la tact, the. real benefits are just now beginning 

to be appreciated. 

lh'en beyond this, however, science is discovering 

tba. t 1 ts la'lowledge ot anything w1 th which it deals, unless 

it is suppla.ented )1 the teaching ot religion, is 

tragaan tary and even s upertic ial. It has in reo en t 



years acknowledge its limitations and invited religion-to 

eater. its tield and give meaning and significance to the 

ta'ts which it has brought to light but cannot explain • 

.. re and more religion is being honored in high places and 

is ~4uall7 coming into its rightful position in the 

fiOheae ot things. Science is lending its support to-dq 

to the Tlew tbat religion is indispensable to a satust,yiag 
-

philosopbT ot the world and must permeate the whole ot 

taowledge betore the latter can be made intelligent and 

uanlng:tul. 

{8) 8igniticanoe ot the New View ot Mind 

!be exalted place which has been given to the mind 

in tbe new picture or the universe argues much tor the view 

tbat sp1ritaal values are more fundamental than material 

ones. It Bind, in addition to being tbe most direct 
. 

tld.q 1a ••'• experience, is now bel:tred to torm the 

baotsrOQD.d ot the whole ot nature, then the material world 

is lesa real tban the Universal lUnd which tram.es it, and 

than tbe mind ot man which, possessing qualities akin to 

•• attributes ot that Superior Mind, undertakes to unity 

1a itself the diversity ot the universe and even to reach 

beaind it atter the Supreme Reality. Through this mental 

wiadow man is also led to see that personality, which is 

alW&J'S 1a human experience associated with mind, is the 

dOainating obaraoteristio ot the world. 



(3) Significance ot Indeterminism 

Stnoe indeterminism baa replaced determinism in ~e 

~e1ent1tic views ot the world, a belief in possibilities 

aat ·ta. the capacity tor 1mprol'eaent have entered into· the 
., 

werl4 ot science. Religion is encouraged under such 

JSJOheloeital oircUJU tances to push forward its own progrUl 

fcu.•.ja. lletteJ.Sent ot the race. It does this the easier, 

siao•, lt oaa poiat to a Directive Intelligence behind 1he 

plaa ot ... world with little tear ot its word being 

ohalleJ1184• ~or, in place ot a rigid determinism, it is 

uaivqsallJ felt that some kind ot direction must be 

post.lat.a, it the world is not to be looked upon as a 

ool.,f61 ...- ot chance. !he views ot science regarding 

mat,.'8reatlJ aid this belief in a Higher Intelligence 

wJltoh ,1• at the root ot all vital religion. Thus science, 

beoaW:;~·t its new outlook oa the mat-erial world, is 
: <",_ '",,"'";;_ ', />_,~ 

,..-J.lfl1t1Y t1 tted to become in many ways a handmaid to 

relidou tttort in the present age. 

ld fte xacrooosm 

(1) The Signiticance ot the New Views ot Space 

8D this point it is not necessary to say much, 

since the obiet tmplication ot this phase ot the subject 

is tile finite conception ot God which bas already been 

discussed twice in this thesis tram slightly ditterent 

poiats ot Tiew. Its vital importance tor religious be

lief, however, should always be kept in mind, and also the 



Jl"ectUina u.ture of the theory upon which it is baaed. 

5o aa4ae aazie_, need be caused in one's religious thinking 

1ty tJiia unver!f'iecl. hypothesis that makes such a deduction 

aeeeeaa~, for a finite universe has not been found. lust 

a a)lort while ago Dr. Shapley is reported to have said ia 

auba\aace in a lecture 

tttllat science has ·not yet reached the outer dimensions 
ot .· tae coSlJlOS in any direction, that there are countless 
salaxies still hiding in disappointing obscurity behind 
spaoe and the obstruction of interstellar absorption.•! 

It this be a true confession of man's me.agre knowledge re• 

sardina the farthest reaches of the universe, one need not 

apoloSiae for still holding to the belief that the world is 

1nt1Dite and will be proved scientifically to he headin& in 

thatt U~otion when man gets beyond his present state of 

.1aaonaoe •. 
(I) ~he Significance of the New View of Ttme 

loatusioa in the scientific concepts of time, which 

1s ver,r elusive 1n its nature, makes it difficult to ex

tzaot .aD7 religious implications from this subject. !he 

most vital question involved in it is that relating to the 

reality of progress. Some of the views about time, which 

attaoll little meaning to past or tuture, would seem to make 

proaresa a pure illusion. Ot course, aD7 such view, it 

true, would be destructive of all moral and spiritual dot' 

velopment. Bat science itself has not tully made up its 

• • • • • • 
1. 1few York Times, lrebruary 17, 1954 
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llin4 oa this problem and recognizes tbat it must trust 

eoasciousness to orient the world in reference to direction. 

(I) The Significance of the Running-down of the 

'fld"t'ese 

As ta the case with the finite conception of the 

~ ........ , so much has already been said on this subject 

rrea tae viewpoint of religion that it is not necessary to 

repeat the taots which here might be set down. Suftioe 

it to 88.7 tl:lat God now appears indispensable to any reason

able exp~tion ot the origin ot the world in a state of 

perfect erganization from which it ever since has been 

patullJ' and dal tarab!y _ running away. Barnes is not 

aat1arte4 with this method of finding God at the place of 

erqtt••• fte Divine to him is more than the "God of the 

ppstt aad "the God of the trigger•;l he would see the 
+cc 

-.ter 1a the thought and plan and purpose . which is lle-

h1ad the UDiverse, instead of in tbese hyphens in human 

tbo~t.8 But it is possible to acknowledge B1m in all 

of tbeae ways and not in part of them. Devout science is 

merel7 belptag man in these matters to see how inseparable 

Co4 mua't be rrom all his thinking • . 
s. Concerning Man 

a) fte Individual 

• • • • • • 
1. cr. Barnes, Scientific Theory and Religion, P• 409 
a. Ct. Ibid., loo. cit. 
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(1) Significance ot the New Views ot Man's 

laportance 
Opinion adverse to man has marshalled all possible 

.. 1tenee, sllppesedly furnished by recent science, which is 

satdto be aaainst the higher interests of' the individual. 

'!he e..,arative littleness of' man when compared to the 

vaat.aes• ot the universe, and the brevity of his lite as 

:aeas""4 against the astronomical time-scale are said to 

arsae tor a reduction in the size of' man's present 

portrait. Similarly, the singling out of' facts about the 

•orl4, iaterpreted so as to appear hostile to man's best 

interests, aas been used to make the universe appear un

triendlF and to discourage any religious faith whatsoever. 

Bat 1\ bas been shown on the basis of the objective view 

ot ••e 'WliVerse that these facts may be more easily in

•rl~·to4.1n a way which makes them exalt man and points 

to li hl1~ in a God who has taken extreme care to provide 

tor llllll a lloae favorable tor the developme11t of his higher 

and ell1\ebl&nc tualities. On the basis of the subjective 

e-.oter ot the universe, which at least has been declared 

bl the scientist to obviate certain criticisms of his present 

11tctWs, :aan b4s been promoted still higher and made the 

ruler instead of' the servant in the universal household. 

Yroa t~s philosophical position it is impossible ever to 

leek upon man in sl1gh~ing terDU3. 

(a) !he Implications of' Man's Free Will. 

Implications tram the scientific appro~'l of' man's 
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true treedom are almost too obTious to re~uire repetition. 

It'· the mind is tree, as science claims it bas the rigb'f; to 

h•lf then ltJ.IUl is not a wooden mannikin but a beins re

a,..sible tor his acts. Be cannot be made at all pess1-

m1stto _, Sohopenbauer's saying that •a man can surelJ do 

waat be wills to 4o, but be cannot determine what he willa•,, 

even though Einstein approves it.1 Bis moral lire, in 

consequence of the new facts, is proved to be not a fiction 

\ut a taot; it bas wrapt up in it the possihilities of 

nohle aohieTement. The individual eTen in the e7es ot 

science is raised to the status ot the trul7 personal and 

oan now he pardoned tor looking upon his religious lite as 

the o~oiousness of a personal relationship. The God 

withftoia l1e communes, since He cannot be thought to possess 

a obalaoter interior to that ot Bis creatures, must assure 

JllaJ1 of this. 

($) '!b.e Implications ot the New Views ot the 

Belt.at•u• Ute 
,__,a study of the sanctions which surround all 

aotentitic endeavor, there has come about in recent years 

a ~dual rapprochement between science and religion. 

Science now recognizes that it has no authority to enter 

lato t~estisations or to report its findings without first 

aa1nin& the consent ot consciousness which it alwa1s must 

• • • • • • 
1. ct. Bas Science Discovered Got, P• 93 



consult before acting. But since religion carries on its 

practices with the aid or this same monitor, science bas 

come to see that it cannot point its finger ot scorn at 

what used to be regarded as an unscientific procedure in 

the lite ot man. To do this would endanger the validity 

or all soientitic enterprise by casting reflections upon 

consciousness which gives to it, as well as to religion, 

ita very excuse tor being. Science now realizes that the 

religious experience is as well authenticated as its own 

methods and is coming more and more to befriend this spirit 

which issues trom the same loins as tbe impulses which guide 

resee.rch. Jloreover, s cientitic explanation t~day is 

pointing to the tact that religion tbrough the individual . 

consciousness has a more direct contact than science has 

with the underlying Bealit;y ot the world. The proot tor 

this statement lies in the acknowledgment b;y science that 

religion makes its approach to Reali t;y not through 'the 

medium_ot sense-impressions, which act as barriers to 

progress in this direction, but directly through the open 

door ot consciousness which is believed to be akin to the 

Unity that binds together the diversified elements of tbe 

UDiverse. In this view religion, by virtue or the tact 

that it is in closer touch with Beality, is held to be 

even more authoritative than science. 

b) Society 
(l) Significance ot the New Views ot Society in 

the Interpretation ot God 

!he tacts ot science, adduced to berate the importance 



ot the race, have been used by some to question the triendly 

and purposive activity of God, with a view to undermialnl 

reliatous taith al*ogether by showing it to be either an 

unreasonable practice or else a pure superstition which it 

1s beat to dispose of in the light of present knowledge 

about •n's world. But the facts upon which this attitude 

is basel admit of a dittereht interpretation that reveals 

the ,.rposive and triendly activity or God in behalt or 

maa aa4 testers the further development or the religious 

lite et the race. It is this view which harmonizes best 

with the universal experience of man and more intelligently 

exPlains those tualities of the soul which otherwise would 

remain a hopeless enigma in a hostile world. 

(I) Significance of the New Views of Society 
,, 

Belat1Ye to the Qaestion ot Social Progress 

JIOt onlY have these reduced conceptions of man re

tleotel •pon the view or God which they engender, but they 

ll&Te,'also brought into the foreground the whole question 

as ~whether the stru8gle attar social progress is mere 

tatilit.f• It the race is doomed to final extinction, 
. 

••• ask whether there can be any vital purpose in pro-

jectias plans for the social, mpral and spi:ri tual im

prOTaaent or the race. In answer to this question it 

may be said that, on the basis ot the new scientific 

oaleulations, the race has ample time to work out and test 

its social schemes and to produce it it can a more moral 
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and. religious life of the individual. But even if it did 

not have this long prospect, its endeavors would still be 

wenh wld.le. Its btlsiness in this case is to tit and 

pzep_.. ita members to enter from this material sphere 

·late the eteraal order of things. Here is ample scope 

tor.all l~a powers and sufficient encouragement tor a work 

,_. ·eu never be dall. 

3• Ceaoeraing God 

fte Yien ot God towards which science.is tending to• 

tlar IW.,.. been ••t forth from so many angles in this in

vesttaatiea and. have been summarized so carefully in the 
.. · , , 

:preoetliac t:thapter that a tttrther resume of these concepts 

woUll Jt.et k superfluous. 'fwo points ot emphasis need 

oal.J -. 1te mentioned. On the one hand, science is 

lallej .. JV wea~t it :Lts po:ttrayal of a finite universe which 

:Ln ~~ ..... , tor a tini te God. Since man will not 

rta41lf' 'tOMpt this view of God, science ia most likely to 

rep.f~~· it and the philosophy' upon which it is based. 

Ba:t{ ea the other band, science is becoming stronger in 

its •••is Oil a personal view ot God tbat involves m.ore 

and aore of a thoroughgoing theism. Yet even here, one 

is aot :privileged to attir.m too much. Brightman has 

liven w1th·ao4eration all the credit which one is entitled 

to give to science tor its help on this subject when he 

said: 

•it seems almost that while religion is becoming 
atheistic, science is becoming theistic. Yet it would 
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be easy to exaggerate the reli81ous sipiti canoe ot 
current developments in science. Denial ot the nine
teenth•oentury JhJsios is not identical with assertion 
ot the eternal Ood.•l 

D. Conclusion 

1. Science and God 

:In concluding this study, saaething ought to be said 

concerning the present status of scientific knowledge about 

God in relation to a conception of Him which can be adetuate 

to meet h~ needs. Concentration upon the meaning ot 

what the scientist has discovered in recent years has en

abled the scientific philosopher to report more tban a 

mere nebulous view of God. He has been able to formulate 

a conception that brings God nearer to the hearts ot men 

because it pictures Him in terms which contain more of the 

feeling of the poet who saw God as one 

-whose dwelling is the light of setting suns, · 
And the round ocean, and the living air, 
And the blue sq, and in the mind or man; 
A motion and a spirit that tmpels 
All thinking thingsi all objects of all thought, 
And rolls through a 1 things.•2 

2. Science and Religion 

But even so it is woefully inadequate to touch lite 

ettectivel;r where it can be deeply moved. 1'/hat man wants 

to know is whether the universe has ever spoken to him, not 

alone in the symbolic terms of science or in recondite 

• • • • • • 
1. Brightman 'rhe Problem of God, P• 32 
2. Wordsworth, On Revisiting the Banks of Wye 



-432-

theories about the universe, or even in the throbbing words 

ot the poet, but in the la..-age or human experience. Be 

aeeks, 1n other words, tor a personal disclosure of Cod 

\bat aay be assisted by these other ways of apprehending 

KiBlt but must not be supplanted by them.l 

Y•t while the religious life or man craves tor this 

deep•r ~ealins of the truth, it should not disregard tbe 

prote~ed aid of science in helping to correct any 

aber»ations which may arise tram the surrender of the soul 

to these fUndamental impulses in man's nature. 'l!he service 

which seienoe can render to religion in this sphere is well 

1nd1oate4 'Dy 1'lh1 tehead who says: 

ttael1cion requires a metaphysical backing; tor its 
a•thor1ty is endangered by the intensity or the emotions 
whi~ it generates. Such emotions are evidence of so.me 
vt•14 experience; but they are a very poor gurarantee tor 
11s oorrect interpretat1oa.•2 

It theae two fields of human endeavor can be made to touch 

one ..-ther at this point, and also at the point where 

so1eaee aeeds religion to give it meaning, then much of 

t!le .ald.aosi ty which has previously existed between them. 

will bave been absorbed in an effort to be mutually helptal. 

s. A. lteNeae.l !estimony 

·It is fitting at the very end or this study to say 

a tiDal word about the personal benefits derived trom this 

journey t~ugh the ~ntricate mazes ot current scientific 

• • • • • • 
1. ct. llrk, Stars, Atoms, and God, P• 89 
2. Whitehead, Beligion in the Making, P• 83 
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disco?eries and theories. One who has gone this way 

oanaot tail to have his vision broadened with regard to 

the bam.ensi ty ot God's world and to the in:tini te variety 

ot the method whereby Re governs its course. The present 

taots in these matters are breathtaking and yet are almost 

da11J being superseded by more astounding news coming 

tresh tram the observatory where man communicates with the 

stars and from the laboratory where he listens to nature's 

secrets. In outer space it is said by Dr. Shapley •that 

even with ou~best mechanisms we are unable to get any

where near the edge of things."l In the world of the 

electron, so intricate are God's ways that man, in spite 

ot his increasing ability to penetrate nature, thus far 

bas suooee4ed only in extracting one mystery from 

uotb.e~. But while this vision ot the universe has 

bee-. ••• entrancing, the dignity and worth of man have 

also 'teen areatly enbanoed as attention has inevitably 

been drawa to the human mind which photographs the picture 

ot these startling things and gives it a mental background. 

!bis reflection can only induce one to say with greater 

eaplUlais than ever before that man must truly be made in 

the likeness ot God in order to think such great thoughts 

atter Btm.. 

• • • • • • 
1. Hew York Times, Yebruary 17, 1934 
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