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Globed from the atoms falling slow or swift

| seethe suns, | see the systems lift

Their forms; and even the systems and the suns
Shall go back slowly to the eternal drift.

-- Lucretius
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And that inverted Bowl we call the sky,
Where under cramling coop'd we live and die,
Lift not your headsto it for help -- for it

As impotently moves as you or |I.

-- omar
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The universe as a totality is without cause, without origin, without end.
-- KARL Du PreL (Ludwig Buchner, Force and Matter, p. 11).

Astronomy ... is of all others the science which seems to present to us the most striking instance
of waste in nature.
-- Richard A. Procter, Our Place Among Infinities, p. 40.

The universe consists in the main not of stars but of desolate emptiness -- inconceivably vast
stretches of desert space in which the presence of a star is a rare and exceptional event. ... The
stars move blindly through space, and the playersin the stellar blind-man's-buff are so few and
far between that the chance of encountering another star is almost negligible.

-- SRJAMES JEANS, The Universe Around Us, pp. 87, 88.

Today we know not only that there is a terrible amount of disorder in the heavens -- great
catastrophes or conflagrations occur frequently -- but evolution gives us a perfectly natural
explanation of such order asthereis. No distinguished astronomer now traces "the finger of
God" in the heavens; and astronomers ought to know best.

-- JOSEPH McCABE, The Sory of Religious Controversy, p. 86.

No sign of purpose can be detected in any part of the vast universe disclosed by our most
powerful telescopes.
HUGH ELLIOT, Modern Science and Materialism, p. 39.

We are bits of stellar matter that got cold by accident, bits of a star gone wrong.
-- SR Arthur Eddington, New York Times Magazine, Oct. 9,1932.
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CHAPTER I - THINGSLARGE AND SMALL

The theist and the scientist are rival interpreters of nature, The one retreats as the other
advances.
-- Joseph McCabe. [ The Existence of God, p. 84.]

If the ignorance of nature gave birth to gods, the knowledge of nature is calculated to destroy
them.
-- Baron D'Holbach. [ The System of Nature, p. 49]

We claim, and we shall wrest from theology, the entire domain of cosmological theory.
-- John Tyndall [ The Belfast Address]

... No evidence or proof of the existence of a God has been found in the phenomena of nature,
based on experience.
-- Charles P. Steinmetz [ John Winthrop Hammond, p. 455]

Thereisno God, it isclear asthe sun and as evident as the day that there is no God, and still
mor e that there can be none.
-- Ludwig Feuerbach. [ Article "Atheism," Ency. Brit.]

WHEN, less than two centuries ago, the famous L aplace was asked by the Emperor Napoleon
why God had not been mentioned by him in his celebrated work, "Mechanique Celeste,”" and the
agtronomer replied, "Sire, | have no need of that hypothess" he uttered a truth which was fully
jusdtified by the science of histime. Astronomy today is no more in need of the god- hypothesis
than it was in Laplace's day: the facts of cosmologica research have done nothing if not
completely demolished the last vestige of theitic interpretation. We live, on the evidence of
astronomy, in agodless universe. ["Y ou should be more ready than any one el'se," said Ngpoleon
to Laplace, "to admit that God exigts, for you, more than most, have seen the wonder of
cregtion." That atom of crudty did not redize that it was largely because Laplace had seen 0
much of the heavensthat he was an athelst. (See Emil Ludwig's Napoleon, p. 602.)]

To the average individua casudly engaged in cortemplating the sars, the world above him
presents a perfect picture of harmonious relaionships. He beholds a blue vault of exquisite
splendor, in which twinkle myriads of far-distant worlds. He sees the " Stately procession” of the
planets, the daily risng and setting of the sun! The "beautiful order” of the heavens, the
"regularity” of the seasons, the fact that our planets "do not collide," or that our moon does not
"fdl" into the earth or our earth into the sun, make their silent gpped for the existence of God;
the warmth and light of the sun, the "nicety” with which the earth makesiits revolutions"on
time" the dternations of day and night, al tend to show him an "order” and a"harmony™ in
keeping with his theistic assumptions. To the astronomer, the facts point otherwise: their
meanings and implications go far deeper than their surface indications, and he seesindtead a
purposdess universe unattended by any signs of intdligent guidance. Thisis because thereis no
superficid sky-gazing or casual observation in his sudy of the sars. There are, for him, enough
factsin astronomy to shatter theism.
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Much of our popular confusion in matters of science rests on a topsy-turvy contemplation of
facts. The story istold of a professor of astronomy who, having concluded hislecture on the
planetary system, cdled for questions from the floor. A member of his audience aroseto ask him
the following question: "'l can understand, now that you have explained it dl, how the

astronomer weighs the planets and measures their distances from the sun, but what bothers meiis,
how did he find out their names?"

The same, or asimilar, bewilderment seems to possess those who as innocently ask the question,
"Who made the stars?' Quite obvioudy the question for thoughtful person to ask is, not "Who
made the stars?" but "What made the stars?' Astronomers have a definite answer. They know not
only "what" made the stars, but "what" determines their movements in space. Thereis no "Who"
or celedtid persondity involved in stdlar activity.

Asking an astronomer, "Who made the gars?" is very much like asking a physicig, "Who made
theicicles and pretty ice-drawings on my window-pane?' The answer isno more likely to be
"'God" in the one case than "Jack Frog" in the other. In educated circles the days are largely past
when invisble persondities and unseen beings are supposed to have anything to do with natura
phenomena We are leaving behind us the kindergarten stage of our menta devel opment.

Those who bdieve in a"supremeinteligence’ in the sky overlook an important principle of
physiologicd knowledge. "Three centuries before the beginning of the Christian era”" writesthe
distinguished anatomist, G Elliot Smith, ["The Evolution of the Brain” in 'Cregtion by

Evolution, p. 323.] "some of the wise men of Greece dready recognized in the brain the red
organ of mind; yet it was reserved for modern times to confirm the accuracy of this early
knowledge and to extend it." Accordingly, it iswell here to recal the materialistic basis of mind.
Thinking is as much afunction of structure and organization as bregthing or waking. As
functions cannot exigt gpart from their organs, it is the height of absurdity to imagine afunction
like thinking existing by itsdf or wandering about the heavens without a materid substratum. A
"pure spirit" hovering over métter is pure nonsense. Thought is "immaterid™ only as respiration
and digestion are immeaterid -- we cannot see, weigh, or handle functions apart from their organs
-- but thinking is as materia as matter itsef when we congder it mechanicaly, thet isto say, asa
form of vibration and sensation in the nerve fibers of the brain and of the nervous system. Matter
thinks quite as well asit walks, and talks, and dresses for the opera; and without matter thinking
isimpossible. "Aswe understand it at present,” writes George W. Bartelmetz, [*Human Structure
and Development" in The Nature of the World and of Man, p. 468-469.] "aword or idea comes
into consciousness as aresult of innumerable cortical reverberations back and forth from one cell
or group of cdlsto another." Thought is matter in mation. A cosmic inteligent being would have
to be made of matter.

Adtronomers are well satisfied that stars and planets move of their own accord, or without any
externd imulus of a conscious character. It isthe theistic and spiritudistic muddlers of science
who have injected their "God" into the picture, and made of matter a helpless hag of the guiter.

Matter is not that inert mass which vitdists and metaphysicians picture for us. Even the most

subtle forms of matter possess within themselves powerful potentidities and assert themsalvesin
terms of energy.
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Every beam of light we receive from the sun carries with it definite weight, weight which, as
jeansreminds us, [ The Universe Around Us, p. 117.] is"asred asthe weight of aton of cod."
Every erg of energy has weight and mass. ["The essentid fact isthat an erg of energy in any
form hasamass of 1.1.10-21 grammes." -- Eddington, Stars and Atoms, p. 97.] Thereisno
"materless’ or "spiritud” energy, or energy existing by itsdf; energy is matter -- matter asserting
itsdf. Energy, in every form, is dways identified with and inseparable from metter; the two
cannot be torn gpart. The law of the "conservation of energy™ embodies the conservation of
meatter; neither matter nor energy is ever destroyed.

Everywhere we are dedling with matter, matter in an endless round of activity, expressed in
terms of energy. Radiation itsdf isaform of energy; and that which we cal radio-activity is
merdy atransformation of matter from one form of energy to another. The disintegration of the
nucleus of auranium atom isfollowed, in time, by its trandference into the nucleus of alead
atom. No matter islogt in the trangtion. Hence, the so-cdled "annihilation” of the atom congsts
of nothing else than the breaking up of the nucleus of one kind into the nucleus of another kind
of atom. There is no dedtruction of maiter itsdf; nothing is logt -- there has been only a change of
one aom into another. The much-talked- of (and highly misnamed) "annihilation of matter” is
metaphysical moonshine, prompted by those who do not know what they are talking about or by
those who mistake an atomic change for the destruction of matter.” ["According to the
disintegration theory of Rutherford and Soddy," writes Sr Edward Thorpe, History of
Chemigry, val 2, p. 42, "the radio-active d ements are forms of matter undergoing changes
resulting in the formation of new forms passessing chemical and physical properties differing
from those of the parent substance. Here is matter undergoing change, not "annihilation.’]

All the high-sounding talk, but really empty gibberish, about the "downfdl" of materiaism rests
on phantasies. Matter matters. it is everywhere; it cannot be destiroyed by the breaking up of
atoms into other atoms. It cannot be "annihilated” until some metgphysician takes alittle matter
and "explodes’ it out of exigence. [The materidist iswaiting to see the metaphysician

"annihilate" matter as thoroughly as he, the maeridid, annihilates the mind, or whet his
spiritudigtic opponents cdl "spirit.” If the mind, as spiritudidtsing g, is a sdf-exisent entity,
capable of activity gpart from the matter of the brain, and able to wander off by itsdf, amanina
date of coma, or undergoing an operation under the influence of ether or chloroform, ought to be
ableto witness dl that transpires around him. Insteed, his mind is a blank, completely nor-
exigent during the time his brain ceases to function. His so-cdled "spirit" cannot survive the
derangement of matter, or the suspended functioning of his brain. A few drops of prussic acid, an
inhdaion of gas, or aclot on the brain, will unbaance or destroy the most serene mentality.
What the spiritudigt cdls "immorta™ goes dead for hours a atime, and cannot exist even
throughout the life-time of the individua. It is mind, not matter, thet is destructible.] He can do
thisonly in talk, or by clumsly referring to the "smashing” of ailomsinto eectrons and protons,
negeative and positive particles which, besides possessng weight, are, in terms of energy, il
matter.

It is highly important -- essentid to an understanding of astronomy -- that these issues be
understood. The universe -- stars, meteors, clam-broth and brain cdls -- is made of matter. Our
American philosopher Santayana does wdl in ingsting on caling metter by its right name, aswe
cdl Smith, Smith, and Jones, Jones -- and aso in labding himsdlf "a decided materidis.”
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ATOMS, MEN, AND STARS

WE livein amaterid universe, in which we oursaves, as products of the stars, are matter
"through and through." That we are matter that can think is no more remarkable than thereis so
much metter, outsde oursalves, which never thinks & al. That maiter which thinks has smply
reached a certain biological stage. As C. Judson Herrick observes, [The Thinking Machine, p.
250,] "Mentd processes are biologica functions of the body in generd and of the brainin
particular in just the same sense that circulation of the blood is afunction of the heart or
breething is afunction of the lungs. The evidence for thisis biologica evidence" Man has no
clam for excluson from the world of matter. He is as much matter as the world of stars.

Our foundations of knowledge are more solid than the episterol ogists would have us believe.
The hazy maze of obscurities and airy abstractions into which we have been led by verba apped
islogng itslure: our knowledge of the world is fast becoming recognized as of sensory origin.
All damsto supersensory "knowledge' rest on fraud.

Man's contact with the universe around him is a contact of matter with matter. There is nothing
"goiritud" about it. He himsdlf isal matter, surrounded by matter. Whether heis recaiving
impressionsin the form of light from adistant star or as heat waves generated in the sun, or as
any other sense perceptions, his sensations are physica and are linked with the brain as the
vibrating center. Hereis thinking, or matter in motion. Thereisno "spiritud™ world, no world of
transcendenta physics a work within his cerebra cavity. All concepts of a supersensud world, a
world "above' matter, rest on fantastic imagery.

Astronomy would never have reached the zenith of its attainments had it listened to metaphysics.
Stars are physical objects. the dream of aworld made of dream; isfor visionaries only. To the
scientist, stars are red objects moving in the skies.

A thousand years from now science will be foretelling eclipses and weighing the gars with as
much mathematicd precison asit doestoday: our mystics cannot tell us from one day to the
next what metaphysics will be teaching the day after tomorrow. The knowledge of experienceis
solid and compect; its definitenessis pardlded by its crystdline amplicity. Only in the ream of
jumbled ideas do the reachers for rainbows find aworld that transcends the evidences of their
senses. Our metgphysicians cannot agree among themsdves for two minutes & atime: their
revelaions from "above" are as hazy and shifty as London fogs.

Like Voltairés Zadig, who "knew as much of metaphysics as hath ever been known in any age,
that is, little or nothing a al,” our modern mystics take abstractions for redities. They will tell
you where the hole of a doughnut is after the doughnut is eaten, and where the wind and waves
arewhenthear and ocean are a rest. They talk about the "spiritua nature’ of the mind with
even more enthusiasm than they talk about the "spiritudity” of atoothache or a headache.

Those who bdieve that knowledge isinnate or derived through channels other than experience
ought to come into the world as wise as they leave it. Some of them do; but it is apoor
commentary on their intellectud poverty that they go out no richer than they came in. He who
finds wisdom in aworld above mater, i.e., in the relm of metaphysics, is seeing visons quite as
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vividly as the drug addict, who can enjoy the most delightful "releases’ from the bonds of
"dross' meatter: a hypodermic injection will give him "transports’ that are as ethered as a chapter
from Bergson. But he will come back to earth, redizing that matter was behind it al. And he can
become"spiritudized" again only by the use of alittle more matter, even though, in his

"gpiritud" moments, he holdsit in contempt.

And here we mugt take issue with the statement of Bertrand Russdll [philosophy, p. 98; "The
Structure of the Atom." that "meatter has become as 'ghodly’ as anything in a spiritudigtic
seance." How "ghostly” it has become may be judged by anyone who has waked complacently
into adark room and stumbled over a chair, or collided with an automobile. For most of us,
matter isred. A man engaged in metgphysica reveries may talk of the "ghostliness' of metter
until he talks himsdf out of existence. To say that matter is"ghosily” because its atloms can be
divided into smdler unitsis the same as saying thet the Atlantic Ocean is "ghogtly” becauseitis
made up of molecules. Water does not cease to be material because it is composed of units
smdler than those of oxygen and hydrogen. A sea cgptain in astorm, whose ship isbeing
battered by the waves, could never be convinced that matter is"ghostly,” no matter how many
electrons and protons compose a particular wave. It is enough for him that these mountains of
meatter, in the form of water, are pounding his ship.

Those who believe in the "ghostly” qualities of matter must first show that what we call matter
becomes something else when it is reduced to eectrons and protons. This they cannot do. Itis
not enough to show us that matter can be reduced to ectrons and protons; it must be shown in
what way these units of the atom are not matter. Certainly they possessdl the attributes of
matter. As long as eectrons and protons possess mass and weight they are materid particles.
"The mass of aproton,” says Russll, [Philosophy, p. 100.] "is about 1,835 times that of an
electron: it takes 1,835 el ectrons to weigh as much as one proton.” When, we ask, did any ghost
weigh as much as that? The "ghogdtliness' of matter turns out to be metaphysica quibbling.

The old law asto the impenetrability of matter gppliesto the interior of the atom.

Not only do two dectrons never travel in the same orbit, but they never occupy a the sametime
the same space. An eectron, far out from its nucleus and describing alarge orbit, is, as Jeans
says, [The Universe Around Us, p. 130.] "aplain materid particle” The nucleus of the atom, or
the proton, is materid: its weight is hundreds of times that of the eectron itself. The atom is
composed of materia units as surely as babies are composed of flesh and blood.

Thereisno need to talk of "empty spaces’ in the atom: they exist. But aman hit with a golf-bdl
or an Indian club might think otherwise: it would take more than a suave assurance to convince
him that whet reglly bumped him on the cranium were innocent little eectrons and protons. A lot
he cares about tiny particles moving in orbits: in the language of horse-sense, he has been struck
by matter. And he has fdt the same thing when he gtrikes his finger with ahammer or getsit
caught in the jamb of adoor. The "ghostliness’ of matter becomes ared materiaization under
the laws of everyday physics. We livein aworld of tangible redlities, composed of matter.

A bar of sted, adab of marble, or abit of granite are concrete forms of matter. To say that
matter ceases to exist when either or al of these things are reduced to electrons and protons, isto
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play with words: the smallest components of matter are ill matter. Theoreticaly and
experimentaly, we know that the electron and the proton are materia particles. Rutherford's
picture of the atom is substantidly thet of atiny solar sysem, “the heavy centra nucleus playing
the part of the sun and the eectrons acting the parts of the planets.” [Jeans, The Universe Around
Us, p. 105.]

Our up-to-date modd of the structure of the atom no more invalidates the doctrine of materidiam
than it invalidates the materidity and ponderosity of the stars; an atom composed of dectrons
and protonsis as materia asthe early atom of the Greeks: it has gained nothing in "spiritudity”

nor "ghogtliness' by being found to contain negative and positive charges of eectricity. That it

can be "divided" into particles moving in tiny orbits around a center, like planets around the sun,
means nothing more than that here again is matter in motion. The metaphyscians and mystics of
our day will have to look elsewhere than to modern physics for adismissa of matter.

All this, of course, is preliminary to astudy of the stars. We can only know what the stars are,
and of what they are composed, by areference to physics. The laws of substance govern the
largest aswdl asthe smalest bodies. Stars and atoms are both matter.

Hence, the doctrine of materialiam -- the doctrine that matter in motion makes up the whole of
existence -- isat once gpplicable to the entire range of phenomena. It embracesthe stars, circling
in vag orhits, down to the tiny solar system whirling within the atom. Man stands midway
between aworld of enormous bodies and aworld of tiny particles. And he "falls apart” the same
asthe sars when the "infinitesmals’ shift their positions or change their configurations.

The early atom of the Greek was atiny hard sphere, supposed to represent the least and
indivisble unit of matter. Thereis nothing in our present understanding which prevents us from
bdieving that far down in matter there is somewhere an indestructible unit. The fact that matter
isindestructible leads to this conclusion; in no other way can we account for its eternd
persstency. Break it up aswe may, itstotal volumeisthe same. Nowhere is there any evidence
of the "annihilation of matter.” [Matter isindestructible, and dl the fine-spun talk, by
metgphyscians and others, about the "annihilation” of matter is verbd exercise. "We have no
evidence" says A.S. Eddington, "that the annihilation of matter can occur in nature.” (Stars and
Atoms, p. 101.) No one, not even Eddington, has yet been able to talk matter out of existence.
The didecticd destroyers of matter are merdy walking with their heads in the clouds. "No direct
observationa confirmation,” says Jeans, The Universe Around Us, p. 189, "is at present
available”]

The "atom" of modern scienceis quite another thing than that which the word designated among
the Greeks. It isa unit of the molecule, and isin itsdf amass of units. Less "solid” than the
"atom" of the Greeks, it isin every way as materid. There is nothing intangible about its
component parts -- the dectrons and protons. They give us evidence of their exigencein terms
of mass and weight. Those who preface their study of the stars with a glance into physics need
not trouble themselves over the "splitting” of the atom. The universe, around us and within, isas
solid as before.
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Nor need those who have been brought up on Newtonian and Euclidian principles trouble
themsalves about the much-paraded "curvature of space.” "This curved spaceisnat, it istrue,”
writes Jeans, [ The Universe Around Us, p. 72.] "the ordinary space of the astronomer. It isa
purely mathematical and probably whally fictitious space’ -- a space which, when linked with
time, "is nothing but a convenient fiction of the mathematician." Red space -- thet in which
meatter extends itsdf in three dimengions, breadth, length, height -- is the space of human
experience; the formd linking of space and time being in the nature of a cryptic experiment of
higher mathematics. "Red space and red time undoubtedly are distinct,” says Jeans. [lbid, p.
76.] They are undoubtedly such when we consider that the two leading exponents of "curved
pace,” Eingein and de Sitter, have recently seen fit to modify their expressons, and jointly
affirm that the facts fit an uncurved and three-dimensiond space. ["Eingtein Regjects Curved

Space," Literary Digest, May," 1932.] Thisisthe space of Sir Isaac Newton, the space known to

our boyhood days when fish and fishing-poles had three dimensions, and when we were rightly
taught that pardle lines never meet. The space in which starstrave is as three-dimensond as
that in which cows, horses and motor-cars move.

Astronomy has suffered as much from an overdose of mathematics as from the "mirages of
metaphysics' (Durant). The smplest and most obvious facts have been turned into reveries. We
have been treated not only to an avaanche of impossible verbaism but to fog-producing phrases
like "gpace bending back upon itsdf" -- which isthe same as picturing avacuum in the act of
turning a backward handspring, or nothing being distorted by a somachache. The whole gamut
of metaphorical license has been used to befuddle and confuse. Those who think clearly will talk
and write dearly; and it will take awholesome naturalism to clean the Augean stables of
accumulated mydticism. Asthe late Dr. David Starr Jordan wrote to the present writer, "Perhaps
one virtue of the reviva of obscurantism is to wake scientific men up to popular satement of the
truths with which we dedl "

That astute Englishman, John Stuart Mill, ["The Idea of God in Nature."] rightly pointed out thet
itisthe "vastness' of the universe which most impresses man. But "vasiness' by itsdlf is nothing
to admire: bigness counts for nothing unless it carries with it subgtantia virtues. We may marvel
a the towering strength and muscular development of a brawly individud, but if he behaves
before uslike abully or afool, hissze is unimpressve. It means nothing to a sea-anemone that
it livesin the ocean, when its movements are so circumscribed and it must thrive within such
narrow limits. An ocean of worlds spinning around us are as useful as though they did not exist.
Indeed, as Mill remarks, [Ibid.] in speaking of the universe, "though the vast scde of these
phenomena may well excite wonder, and sets & defiance dl idea of rivary, thefeding it ingpires
isof atotaly different character from admiration of excellence.” It is the enormous power and
"bigness’ of the universe that cause usto pause: its activities themsdves rivd supidity.

NO GLORY OF GOD, BUT APPALLING CELESTIAL WASTE
IT was the Psamist who said, "The heavens declare the glory of God." They proclaim nothing of

the sort: what they redly reved is nothing but extraordinary waste and ultimate futility. The
blindly-working nature of stdllar activity is everywhere apparent.
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Wherever we look in the starry expanse we are faced with stupendous energy spent in the
production of trivid "ends,” which are like their "beginnings" Vas stores of solar energy are
squandered throughout interstellar depths, while bodies needing light and heet are left in

darkness and cold. Wherever we turn we are confronted with "means-to-ends' dl out of
proportion to the "ends' achieved, and with a consumption of time and materids which,

measured by, intelligent standards, borders on the crimind. Everywhere is prodigious activity
wadted in boundless dissipation. Untold billions of years are spent in the ceasdl ess revol utions of
orbs only to result in asmall inhabited planet and amyriad of barren and uninhabitable globes!
An ocean of stars kept in endless rotation -- for what? Vast continents or clusters of stars, too hot
for the sustenance of living forms, move in stupendous circles in dreary monotony. Stars are

born from nebulae only to pass through successive degrees of temperature and end in death. One
in every three stars splits in two through excessve rotation and leads itself amerry chase as
double stars circling each other. The endless grind of mation of going nowhere and arriving at
nothing is the supreme accomplishment of the universe. Everywhere is the dismd picture of
undirected energy spent in bat-blind futility. "Wefind," writes Hugh Elliot, [Modern Science and
Materidism, p. 39.] "nothing but unimaginable tracts of space and time, in which move bodies

by fixed laws towards ends which are wholly fortuitous, and have not the smdlest relaion to the
advantage and requirements of man."

From the viewpoint of utility, the motions of heavenly bodies are empty and meaningless. No
onein his proper senses can discern the dightest trace of design in stellar gyrations and the
ceasdess spinning of globes. Of what use is it to the human race (the so-called "end-dl" of
existence) to be hurled through the heavens at 18 miles a second? What good does it do any of us
to be catapulted through the skies and whirled at the same time? What good does it do God's
lesser masterpieces -- the toads, tarantulas and typhus germs -- to participate in these celestid
rides? Why the slly goose-chase, the merry-go-round of the spheres over such protracted periods
of time?

To ascribe these aimless and sensdless activities to intdligence isto insult inteligence. Only a
charitable sense of humor can help one to overlook the stark stupidity of attributing these
motiond futilities to aguiding mind.

Some find it difficult to concelve how arotating cloud of star dust could, without a god, evolve
into our world, with al its manifold forms of life, its complex sructures, its Wagnerian operas,
and its Shakespearean dramas. Extremes are aways striking, and when seen without their
intermediate steps, appear hopelesdy apart. Y et the connections between gaseous worlds and
man and his sometimes more than gaseous attalnments are interwoven with time: an evolution of
billions of years Man himsdf is an evolution from the lowest specks of life, [ The evolution of
mean from lowly forms of life is acommonplace of biology. "Struggle as we may, be as snobbish
aswe will," writes John M. Tyler, professor of biology, Amherst College, "we cannot shake of f
these poor relations of ours. ... If we gpped from adult anatomy to embryology the case becomes
al theworse for us. Our ear islodged in the gill-dit of afish, our jaws are bronchid arches, our
hyoid bone the rudiment of this system of bones supporting the gills. Our circulation beginsasa
veritable fish circulaion; our earliest skeleton is a notochord; Meckd's cartilage, from which our
lower jaw and the bones of our middle ear develop, is awhole genedlogicd tree of disagreegble
ancestors. Our glandula thyreoidea has, according to good authorities, an origin so dimy that it
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should never be mentioned in polite society.” (The Whence and Whither of Man, p. 99.) and his
atainments have dowly emerged from the gropings of the jungle. Music itsdf is a matter of
evolution from the savage tom-tom, and art in form and color findsiits crude beginningsin
scratches on stone and mud-daubs made on the dripping walls of caves. After dl, it isnot afar
cry from arotating nebulato musical notes, from "dancing aoms' to music. In spite of pretty
words, the sounds of aviolin are scrapings of horsehair on cat-gut: it is man, able to distinguish
between pleasing and offensive sounds, who has dowly perfected melody. It does not require a
miracle to develop the universe from a gaseous beginning.

Anyone who has seen the two gases, oxygen and hydrogen, before mixing would never suppose
that they would produce aliquid like water: yet a combination of these two dements will result
in amixture that is digtinctly different from ether ingredient. If two different kinds of atoms can
do this, by mixing, in the space of a moment, what can we not expect from the intermixture, and
countless combinations, of 90 or more different atoms over vast periods of time? just asthe
richness of our language can be developed out of 26 letters, and includes every word in the
dictionary, so can the complexity of the universe be made out of the 90 or more atoms. [Life
itsdf is an assemblage of atoms. "Thereis" says Sr Edward Thorpe, *no absolute digtinction to
be drawn between the chemigtry of the inorganic and organic worlds." And, again: "There can be
no reasonable doubt that the chemical processes of organic life are essentialy smilar to those of
the laboratory. History of Chemistry, vol. 1, p. 128, and val. 2, p. 134.] The facts speak for
themsdves. Man, who himsdf is 75 per cent. water, can, being more than amixture of hydrogen
and oxygen, do what the ocean cannot do: weigh the stars. A nebula could easily have contained
the raw materid of al that exigs. It was Tyndal himsdf who saw in matter the promise and
potency of al terrestrid life. [Prof. A.E. Schafer, who succeeded Tynddl as president of the
British Association for the Advancement of Science, made asmilar declaration: "Nothing sands
between chemica dements and the phenomenon called life but the knowledge of exactly how to
combine the dements.” (Presidential Address, Dundee, Scotland.)]

"All the innumerable substances,” writes Jeans, [ The Universe Around Us, p. 101.] "which occur
on earth -- shoes, ships, seding- wax, cabbages, kings, carpenters, walruses, oysters, everything
we can think of -- can be andyzed into their condtituent atoms. .. It might be thought that a quite
incredible number of different kinds of atoms would emerge from therich variety of substances
we find on earth. Actually the number is quite small. The same atoms turn up again and again,
and the greet variety of substances we find on earth result, not from any greet variety of atoms
entering into their compogtion, but from the greet variety of waysin which afew types of atloms
can be combined."

God- bdievers have assumed that because they see"order” in the universe, an intelligence must
have "ordained" this"order," or "planned” things the way we see them. Our idea of "order” is
necessarily derived from the existing conditions, whatever these happen to be; and no matter
what arrangement might prevail, we would be sure to observe "order.” It isin the nature of the
case impossible for athing, or even agroup of things, not to bear relationship to al other things,
and whatever relationship exigts condtitutes the "established order.” No one can think of athing
which would not stand, in dl of its parts, in "orderly" relationship to the whole. It isimpossible
to imagine a sequence of events which would not condtitute "order” or which would not appear
to us as "properly connected.” If the sun revolved around the earth, instead of the earth around
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the sun, or if the earth were a disk spinning like a cart-whed through space, instead of a globe
rotating on its axis, we woud recognize this as the "established order” of motion, even though it
were the precise opposite of what we observe now. In brief, any combination of conditions or
circumstances in which we might find ourselves would appear "orderly” to our perception,
because it isthe existing conditions which establish the "order.”

The same, or similar, remarks hold good for the use of the word "system.” Astronomers speak of
our olar aggregation asa"system,” not because it isintdligently laid out, but because the term
designates agroup of bodies in space which are moving in aparticular formation, and whose
activities, both individualy and collectively, follow a certain degree of regularity of movement.
These activities we note and tabulate under the word "system.” Any group of bodies moving with
regularity and in definite formation would condtitute a"'system,” regardless of what motions they
pursued or what activities we observed. We would till be dealing with a"system” if the planets
trailed behind the sun, like a company of soldiers marching in sngle-file formation. In fact, two
gars circling each other conditute a"system.” The word "system” does not denote intelligent
guidance in the working of the cosmos. [The athelst dHolbach was once chided by Valtaire for
writing abook caled the System of Nature. The sage of Ferney could not perceive how a non
believer in God could spesk of "system” in the universe. It would have done Voltaire good if he
could have observed, under a microscope, the "systematic”' growth of amdignant tumor and the
"gystematic” break-down of living cdlsin gangrenous affections. Nature is dways "sysemdtic,”
from the spinning of gtars to human putrefaction.]

Sarsexist neither for themsaves, nor for us, nor for the "glory of God." They exist because
billions of years ago a nebulous ocean of matter broke up into parts and formed itsdlf into Sars.
What happened then, we see duplicated today on an dmost pardld scde in the star-forming
nebulae of distant space. There is nothing more supernaturd in the occurrence than in the gradud
breaking up of rarified gases into globulous bodies by a process of dow condensation. This
occurs through the agency known as "Gravitationd Ingtability.” "This causes any mass of chaotic
gas to break up into detached condensations,” writes Jeans [ The Universe Around Us, p. 207.] --
apurdy physica manifestation. The "cause’ of the sarsis definitely known.

The universe, therefore, did not come into existence at the command of a Ghodt. It is, inits
entirety, a self-contained, self- determined, independent redlity, conssting of matter in an endless
concatenation of physical and chemica changes. Thisis the message of astrophysics and
agronomy. Needlessto say, it isin entire conflict with the Aladdin-like nonsense taught by
religion, in which acosmic Genius or celestid Magus performs miracles under the name of God.

What we see around us in the heavensiis the celestid media cdlled matter undergoing change.
Stars, suns, planets, satellites, comets, meteors are but temporary formationsin the vast ocean of
gpace. Matter doneis eternd; it changes only its forms, and the universe of heavenly bodies we
seetoday isas surdy destined to destruction asisthetiniest of living forms.

The story of astronomy presents a most imposing refutation to those who assume a supernaturd
origin of cosmic bodies, or who ingst that celestid activities are governed by intelligence. We
shall here review the evidence as it gpplies to stellar development and decay, with particular
reference to the idea of God. And in pursuing our aim we shall keep before usthe very
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gimulating advice of John Dewey: [Recongruction in Philosophy, p. 140.] "Thefirgt
distinguishing characterigtic of thinking is facing the facts -- inquiry, minute and extensve
scrutinizing, observation.”

CHAPTER Il - STAR DUST LOOKS ABOUT

Our studies of the universe show the uniformity of its chemical structure and generally of its
physical laws. We are made of the same stuff as the stars, so when we study astronomy we arein
away only investigating our remote ancestry and our place in the universe of star stuff. Our very
bodies consist of the same chemical elements found in the most distant nebulae, and our
activities are guided by the same universal rules.

-- HARLOW SHAPLEY. ['The Star Suff that is Man," N.Y. Times, Aug. 11, 1929.]

Just as the written life of some famous man properly commences with a portrayal of his family
antecedents, so any real history of the earth should begin with the activities of the sun and the
origin of its present family of planets.

-- ROLLIN T. CHAMBERLAIN. [ The Origin, and Early Sages of the Earth (The Nature of the
World and of Man, p. 31).]

The eye of fabled Cyclops was not even prophetic of the great telescope at Mt. Wilson, the pupil
of whose eye, so to speak, is 100 inches in diameter.
-- FOREST RAY MOULTON. [ Astronomy (The Nature of the World and of Man, p. 1).

To understand what has happened, and even what will happen we have only to examine what is

happening.
-- G.L.L. BUFFON [F. Mason's 'Creation by Evolution,' p. 326.]

THE study of the heavens dates back to remote antiquity and to early periods of pagan culture.
Asfar back as the third millennium B.C., equinoxes and solstices were determined by the
Chinese. Thiswe learn from the decrees promulgated by the Emperor Yao (2300 B.C.), as
recorded in the "Shu Chung," a collection of documents ancient even in the time of Confucius. In
Egypt, as Agnes Mary Clerke remarks, [Article "Agronomy,” Ency. Brit.] "the curioudy precise
orientation of the Pyramids affords alasting demonsatration of the high degree of technicd skill

in watching the heavens attained in the third millennium B.C." The orbita motions of the planets
were adso known: "The Babylonian computers were not only aware that Venus returnsin amost
exactly eight yearsto a given sarting-point in the sky, but they had established similar periodic
reationsin 46, 59, 79 and 83 years severdly for Mercury, Saturn, Mars, and Jupiter.”

The movement of celestial bodies was not unknown to the ancient Greeks. Centuries before the
so-cdled "Savior" of man came to earth to teach his doctrines of demonology and the immediate
destruction of the world, the celestid bodies had been studied by the Greeks, and afair
approximation had been reached as to the motions, of the earth. Pythagoras (600 B.C.) and
Philolaus (480 B.C.) taught the rotation of the earth on its axis once in every twenty-four hours.
Arigtarchus, afamous Greek astronomer (250 B.C.) wasthe first to maintain that the earth moves
around the sun. "L eukippos and Demokritos," writes Sir Edward Thorpe, in his'History of
Chemigry,' "explained the creation of the world as due soldly to physical agencies without the
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intervention of a creetive intelligence." These teachings, the result of pagan culture, were later
obliterated by the corroding influence of Chrigtian authority, and by the sacred writings of
Hebrew tradition in which the Christians believed. "From the fourth to the thirteenth century,”
writes Joseph McCabe, [The Truth About Galileg, p. 34.] " Christendom had completely
forgotten all that the race had aready learned about the stars.”

The Church put every obstacle in the path of those opposed to its teachings. Roger Bacon was
imprisoned. Copernicus, in fear of persecution, withheld, for twelve years, the publication of his
manuscript "On the Revolutions of the Heavenly Orbs.” Bruno was burned at the stake by the
Catholic Inquisition, and the aged Galileo was dragged before the Holy Tribund to abjure, under
threat of torture, the propagation of a doctrine which the Christian Church pronounced false and
inimical to the faith. The Aristotdlian philosophy, which taught thet the earth is the fixed center

of the universe, bore the sanction of the Church. To question it was to go counter to papa decree
and the God-inspired wisdom of popes. Besides, had not Jehovah, the God of the Bible, "made
the sars ds0" as mere afterthoughts at the time of creation? And were there not holy texts to
show that the earth existed before the sun?

Under priestly domination, ignorance abounded throughout Christendom. [ The ignorance of the
saints was gppaling. The Catholic Encyclopedia (Article "Antipodes') quotes S. Augustine, a
distinguished ambassador of God, as sating: "Asto the fable that there are Antipodes, that isto
say, men on the opposite Sde of the earth ... men who wak with their feet opposite ours, thereis
no reason for believing it." " Chrigtianity,” remarks Draper, "had been in existence fifteen

hundred years, and had not produced a single astronomer.” (Conflict Between Religion and
Science, p. 157). Man's "immorta soul” was everything, his body nothing. Materid things were
of trifling sgnificance. Stars, sun, and earth would soon be blotted out by an infuriated God, who
had once drowned the world and who was now intent on judging man and bringing everlasting
punishment to those who had offended him. Persond salveation aone mattered at the end of the
world, when vast hordes of human beings were to be cast into lakes of eternd hdll-fire and suffer
with "gnashing of teeth." Here were the tidings of greet joy brought by the lowly Nazarene. It
was the age of faith, when thousands of angels danced on the point of a pin and the heavens
proclaimed the glory of God. It was the golden age of priedts.

It was not until 1608 -- alittle over three centuries ago and a mere yesterday in the life of our
world -- that the first telescope was congtructed (the name of its maker -- Lippershey -- ought to
be blazoned in the memory of every man). It was destined to turn the world of traditiond
nonsense right-side up, and establish man's true place in the universe of gars.

The coming of the telescope marks a pivotd point in the history of human thought. Before this
insrument was invented, man'singght into the stellar world around him was narrowly
circumscribed by visud limitations. His eyesight was of extremely feeble range, and not until he
had increased his naturd vison by the ad of artificid lenses was he able to penetrate into the
more distant reslms of pace. By thus augmenting his supposed "God- given'" eyesght with
powerful lenses of his own congtruction, he has done more in three hundred years of telescopic
development to perfect hisvisud capacity than nature has done in dl these millions of years of
organic evolution.
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Today, with natura vison aone, man can see, in a perfectly clear sky, only 3,000 gars. With a
giant instrument of his own congruction he can observe and photograph 1,500 million gars, This
ishaf amillion times as many sars as nature permits him to see with the naked eye. Thisis
because the lensin the telescope is intdlligently fashioned on scientific lines; and it has taken

man, to perfect it, only afractiona part of the time which nature has taken, working blindly over
millions of years, to evolve the human eye, with dl itsinherent wesknesses and well-known
optica defects. [Hemholtz, an outstanding authority in the field of optica science, in spesking

of the human eye, remarked: "If an optician sent it to me as an instrument, | would send it back
with reproaches for the carelessness of hiswork and demand the return of my money.” (See Prof.
JB. Bury's A Higtory of Freedom of Thought, p. 182).

The new door unlocked by science opened upon a vast domain of unexplored space. Man's place
in the universe began to shrivel to its proper proportions. Slowly he began to redize that he and
his little earth were inconsequentia things in the world of gars.

The priegts, the witch-doctors, and the miracle-mongers of religion had told him a different story.
He was, they claimed, at the center of the universe, and the aim and end of al creation.
Uncritical man believed. Providence watched over him; saints preserved him if he did the
bidding of the Church. Prayers would dter events, and faith would move mountains. Had not a
Jewish patriarch once made the sun stand till, and had not a prophet ascended into heaven? It
was a pious pipe-dream, of course, in which the vicious hand of priestcraft and crassignorance
were everywhere in evidence.

The telescope shattered this illuson. Man shrank to the impotence of an inconspicuous peck in
gpace, and with him shrank earth, and sun, and sars and "giant” congellations. Not one of these
relativey-tiny globules or Clugtersin the vast ocean of the Sky, was redly important in itsdf. As
for the sdlar universe asawholg, it, too , has shriveled to amicroscopic dot; and the modern,
high- powered reflector has, paradoxicaly as it may seem, made the universe of stars appesar to us
a once extremdy large as well as extremdy smdl.

It is because man isinfinitesmdly smadl that the stdlar universe seemsimmeasurably large. In

its proper proportionsit isatrifling thing in itself. Mesasured in terms of space, or in relation to
nothingness, it shrivels to the vanishing point. "Empty Waterloo Station of everything except Six
gpecks of dust,” writes Sir James Jeans, [ The Universe Around Us, p. 87.] "and it is ill far more
crowded with dust than spaceis with stars." Here briefly we have a compact picture of the
"glory" of the heavens as revedled by the telescope.

Now, an "Intelligence" which could do no better than to "fill" Waterloo Station with six specks
of dust, after working for countless billions of years, would not be entitled to a Nobd prize for
achievement; and we must look to purely blindly-working forces, inherent in matter itsdlf, for an
interpretation of phenomena. The universe is not the product of a mind.

It is estimated to have taken cosmic evolution somewhere between 10,000,000 million and
20,000,000 million yearsto produce our universe as we see it today, and thisincludes the entire
period of trangtion from nebulae to stars and from stars to earth. It is an inconceaivably vast
dretch of time for the development of that which isthe equivaent proportionately of six specks
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of dust in agreat ralroad termind, and the wonder is that we look upon the "result” asin any
way striking or important. It is only because we are living amid these tiny, floating specks, and
that we are star-dust oursaves, that the maiter is of human interest.

Thereis, in the religious meaning of the term, no "harmony of the soheres™ "Harmony” impliesa
close coordination of parts and mutud interactions for common or beneficial ends. These do not
exigt: collisons, conflagrations, explosions, catastrophes, annihilations of cosmic bodies are of
daily and hourly occurrence. The stdlar depths are strewn with the debris of larger bodies -- of
wrecked planets and smashed satellites, of stars shattered by rotating too fast. And headed for the
celestial scrap-hegp are the myriads of meteors that shower the heavens like rain, and enormous-
talled comets which dart amlesdy about, and burnt-out moons which spin and spin as mute
reminders of beginnings that end in spinning. Added to these are the binary stars, caught by

mutud attraction, and forced forever to travel around each other in sensdessrevolutions.

Nor isthere the dightest indication of agenerd "plan” or uniform pattern in the structure, shape,
composition and motions of heavenly bodies. Thereis no "uniformity” asto Sze, weight,
temperature, dengity, luminosity, or placement of the gars. [Thus the huge gar Sirius A, with a
diameter fifty times that of its dwarf companion Srius B, weighs only three times as much asthe
amilar gar: the latter being so densely packed that each cubic inch contains nearly aton of
matter. These are extremes. In generd, the discrepancies are not so great. With temperature
nearly twice that of the sun, Srrius A stands out asthe most brilliant gtar in the sky. It is
familiarly known asthe Dog-gtar.] They differ in every concaivable way, like a helter-skelter of
odd things thrown together in hopeless confusion. Large stars may, in some cases, weigh less
than even smaller ones. This, of course, is dueto ther differencesin dengity. Stars range in size
from super-giants like Antares (which occupies 90,000,000 times as much space as the sun) to
dwarf garslike van Maanen's, which is astiny as the earth. The distances between the stars and
their nearest neighbors vary from afew million to many millions of miles. Some stars are young,
some middle-aged, some old. There are vast patches in the heavens where no stars exist; others
where mighty clusters are gathered, or where two lonely binary stars, far removed from the re<t,
whirl out their hopeless destiny. Nebulae have no well-defined outlines, and of the millions that
exist there are perhaps no two alike. Nor do they al give birth to sars.

Even the solar system itsdlf is without complete motiond uniformity. The planets of our

"gygem” are dl moving in one direction -- except Uranus, which moves from north to south. The
satellite of Neptune moves counter to the entire system of satellites. "The most curious feature of
this satdllite,” writes Newcomb, [Astronomy for Everybody, p. 235.] "is that it moves from east
towes." Agan, the planets differ greetly in the eccentricities of their orbits, or in the elipses
they describe. Some planets are hot, some cold. Two have nine satdllites; one, four; one, two;
two, one; and two have no satellites. Some are more flattened at the poles than others, each
variesin repect to the inclination of its axis to the plane of its orbit. Even the orbits themsdves
are not placed on alevd or horizontd plane with respect to one another: if we regard the earth's
orbit as "horizonta," the orbits of the other planets are tipped at various degrees. Thereisno
"even ked" in the heavens. Even the earth's axis is not stable but wobblesin itsrotation. "The
axis of the earth does not preserve an invariable direction in space, but in acertain timeiit
describes a cone, in much the same manner asthe axis of atop spinning out of theverticd.”
[Article "Earth," Ency. Brit]
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The courses of the comets are most irregular, varying from dliptical to parabolic and hyperbolic
orhits, describing the most eccentric curves in their wanderings through space. Sometimes a
comet is "captured” by one of our planets, or, by coming too close to the sun, is split into
fragments. Nowhere is there stability or permanency in the heavens. Nor istherea"deign.”

In sum, the universe as we seeit is precisdy what we might expect under the circumstances. an
aggregation of activities that know not what they are doing nor where they are headed in their
mad- hatter pace -- a series of occurrences which block and trip each other at every turn, by
undoing, in asingle ingtant, what they laborioudy did amomert ago: a game of building and
destroying without purpose or end. And behind it dl thereis no Sgn of that ghostly being which
issad to guide the Whole. "Experience," writes Hugh Elliot, [Modern Science and Materidism,
p. 39.] "affords not the smallest trace of evidence for the existence of any spiritud entity.”

CHAPTER |1l - DAWN: NEBULAE AND STARS

The stately drama of stellar evolution turns out to be more like the hair-breadth escapades of the
films. The music of the spheres has almost a suggestion of -- jazz
-- Sr A.S EDDINGTON. [ Sars and Atona, p. 27.]

Each star may be considered to go through a series of changes anal ogous to those of a human
being from birth to old age. In itsinfancy a star is simply a nebulous mass; it gradually
condenses into a smaller volume, growing hotter ... until a stage of maximum temperatureis
reached, when it beginsto cool off.

-- SMON NEWCOMB. [The Sars, p. 220.]

The stillness of the heavens is, however, apparent only, for commotion of the fiercest kind is
raging on all sides. Sars are suns, and the suns are spheres of fire blazing with fury
indescribable; scenes of activity so tremendous that no vehemence of tempest or tornado on
earth can give the dlightest idea of their fearfulness.

-- J. STARK BROWNE. [ " The Numbers and Distances of the Stars," The Rationalist Annual,
1931)]

Nebulae are the birthplaces of the stars, so that each nebula consists of stars born and stars not
yet born.
-- Sr JAMES JEANS [ The Universe Around Us, p. 69..]

Matter, says the spectroscope, is essentially the same every where, in the earth and the sun, in
the comet that visits us once in a thousand years, in the star whose distance isincalculable, and
in the great clouds of "fire mist" that we call nebulae.

-- The Outline of Science. [p. 37.]

THE ORIGIN OF THE STARS
"CHOQSE apoint in space at random," writes Jeans, [ The Universe Around Us, p. 106.] "and

the odds againgt its being occupied by astar are enormous.” Thisis because relatively empty
gpace itsdlf makes up, by far, the mgor part of celestid existence.
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Stars are 0 digtant from the earth that their movements in the sky cannot be observed by the
naked eye, and, it is only by the aid of the most powerful telescopes that we can detect their
change of relative postion. From one year to another, or even from century to century, they
appear as "fixed" points of light. No wonder that many of the ancients thought them immovable.

Y et move they do, and at speeds that transcend the imagination. It may be stated in generd that
starstravel at a gpeed equal to 1,000 times that of an expresstrain, one of them in particular
reaching the tremendous velocity of 150 miles per second. Thisis the stlar Groombridge 1830,
mentioned by Eddington. Why they should thus speed through space when speeding will only
bring them back to where they were before, why they should pursue this ceasdess, endless chase,
isfor the design-arguersto explain. If thereis any intelligence manifested in this usdess
expenditure of energy, this mad pace, century after century, aeon after aeon, it is not apparent; on
the contrary, it indicates a response to the blind urge of non-thinking necessity.

Everywhere in the heavens bodies are in motion; and they are held to their orbits by the iron
hand of gravitation, with dl its actions and interactions in the ever-changing field of sdlar
movement and positions. Nowhere is there rest. Even the grest galactic system of which we form
apart and which, according to Shapley's estimate, contains 100,000 million stars, rotates one
revolution every 300 million years -- avast pivoting mass of incandescent bodies, whose outer
rim moves a a speed of thousands of miles a second. Thisrotating disk of stars has turned but
severd times since the earth was born. What purpose, we may inquire, do such maotions servein
the life of man, the so-called "end-al" and objective of existence? And how can we seein any
such movements the esrmarks of "design”? A moving mass that gets itsalf nowhere except where
it was before, which takes unthinkable ages to complete an entire circle, and knows not why it
moves, is undoubtedly moving by potentidities resident in the origina nebulae from which these
bodies were born.

The familiar rate of speed a which light travels, 186,000 miles a second (which is, incidentaly,
about a million times the speed of sound), gives us afaint but impressve picture of sdlar
distances. A dar issad to be so many "light-years' away -- this meaning the number of years
light must travel from that particular Star to reach our planet. The nearest fixed star -- Proxima
Centauri -- hgppensto be 4 1/4 "light-years' away, so we can see how far our nearest stellar
neighbor is removed from our little earth. Four and a quarter years ago the light by which we see
Proxima Centauri |€eft this star for its journey through space.

The nearest rim of darsis about a million times more distant from the earth than the nearest
planet. Venus, our next-door planetary neighbor, never comes closer than 26,000,000 milesto
earth. Proxima Cdntauri, the nearest gar, is approximately amillion times more distant, or, to be
alittle more exact, 25,000,000 million miles. It is difficult to visudize in these figures the full
sgnificance of our petty position in gpace and the futility of terredtria existence and life when
measured in terms of stellar depths.

Let ustake aill further jaunt into space. Far beyond Proxima Centauri, past a sevies of star-
cluster's and solitary orbs, through a veritable wilderness of worlds and empty deserts of space,
lie the remote -- the extremely remote -- extra-gaactic nebulae. "The most digtant of them,”
writes Jeans, [The Universe Around Us, p. 69.] "is about 140 million light-yearsfrom us." It is
the furthermost point the human eye has seen.
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The light which reaches us today from these very remote regions of space Sarted on its
lightning-like journey millions of years before Joshuais sad to have made the sun stand till, or
Jesus is reputed to have ascended into heaven. [A "light-year” is about 6,000,000,000,000 miles,
S0 that any one who cares to may cdculate the distance which Jesus had to travel in order to
reach the nearest fixed Star in his "ascension’ into heaven| Indeed, it is certain that the early
ancestor of Joshua and Jesus -- the ape- man, Pithecanthropus Erectus -- had not yet been born.
In fact, the very earth had not even given birth to the Thunder Reptile and the mighty
Tyrannosaurs. It was long before the coming of the Dinosaurs, when God preferred the company
of reptilesto that of men. [According to Lucas (Am. Mus. of Nat. Hist. Guide Lesflet No. 70),
the Dinosaurs first gppeared on the earth "some 35,000,000 years ago.” At that time, the light by
which we now see the extra- gaactic nebulae had dready traveled over 100 millionyears)

Every schoolboy knows that the stars are much older than the earth, and thet our little globeisa
mere infant in point of time. It was, relatively spesking, born only yesterday, while the life of the
gars may be measured in figures which stagger the imaginaion. "Time," as Jeans reminds us,
[The Universe Around Us, p. 81.] "leavesits mark, its wrinkles and its grey hairs, on the stars, so
that we can guess their ages tolerably wdll, and the evidenceis dl in favor of sdlar lives, not of
thousands of millions, but of millions of millions, of years." Our earth is probably not more than
2,000 million years old, [Thisis Jeah's figure. Charles Schuchert, professor of paleontology,
Yde Universty, gates. "No geologist today thinks that the evolution of the earth and itslife
could have taken place in less than 100,000,000 years. My own view as a student of historical
geology isthat geologic time endured about 800,000,000 years." The earth is, cosmologicaly
consdered, very young.] amere nothing in point of time when compared to the life of the sars.

The Jewish cosmologists who wrote their astronomy in days of pious ignorance, and handed it
aong inthe form of sacred literature and as divinely inspired, failed utterly to grasp the natura
sequence of events. According to the so-called Mosaic account of “creetion,” the earth was made
before the sun; the Stars were a mere afterthought to the "creation” of the earth. "He made the
darsdso” isaslittle vdid in astronomy today as the story of the fairy godmother in Cinderdlla,
who turned a pumpkin into a coach, is vdid in chemistry. Stars were not "made" by a Jewish
Magician, nor isthere any "he" involved in their development: they evolve, and their emergence
from nebulous matter, by naturd means, iswholly foreign to the pitiably-ignorant nursery taes
hatched by reigion. The author of the article on "Genesis' in the Encyclopedia Britannica,
Stanley Arthur Cook, doeswell in stating what dl astronomers and geologists know, namely:
"Thet the records of the pre-historic agesin Genesis |- X1 are at complete variance with modern
science and archaeological research is unquestionable.”

With these facts before us, we can dismiss, as dtogether trivid, those teachings of religion which
picture man as important in the life of the universe or the stars as mere by-products of existence.
"We can say," writes Jeans, [ The Universe Around Us, p. 326.] "that the Stars have existed as
such for from 5 to 10 million million years, and that their aloms may have previoudy exised in
nebulae for at least acomparable, and possibly for amuch longer, time."

"Asagenerd rule," writes Simon Newcomb, ["Agtrophysics," Ency. Brit.] "the incandescent

heavenly bodies are not masses of solid or liquid matter, as formerly assumed, but mainly masses
of gas, or of substances gaseousin their nature.”
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The low dengty of the stars, due to their gaseous nature, is another decisive factor againg any
concept of life on the gars. ["In many stars the materid is so inflated,” writes Eddington, "thet it
is more tenuous than the air around us; for example, if you were ingde Capella you would not
notice the materid of Capella any more than you notice the air in thisroom” (Stars and Atoms, p.
31.)] Thegiant star Antares, with a diameter of 390,000,000 miles, iswell suited in areafor the
maintenance of life on atremendous scale, but it is o tenuous in Structure that it may be
compared dmost to a huge vacuum. This mammoth globe of rarefied gas is so large that the sun,
to equd it in Sze, would have to expand to more than the diameter of the earth's orbit around the
sun. Antares, in fact, occupies 90,000,000 times as much space as the sun, yet offers not asingle
square inch of surface as afoot-hold for life. Of what useis such aglobe, seeing that it cannot
produce even ablade of grass? And it is but one of four mammoth stars, the others being the
super-giants, Hercules, Ceti, and Betelgeux, dl of which are gaseous and uninhabitable orbs.

Adtronomers are thoroughly agreed as to the origin of the stars. The primeva chaos, or nebular
migt, out of which these huge bodies evolved, must have been of extremely low dengty, snce dl
the matter now observable in the stars, if scattered evenly throughout the known areas of space
reached by the telescope, would form only athin veil of unthinkable rarity. This attenuated mass
of matter, representing the "batter” of future worlds, was the substance out of which dl things
evolved. Here again we are confronted with the great emptiness of space, in which al the matter
of the universe would then be spread out in athin cloud of star-migt. This gossamer mist would
then be s0 thin that the moleculesin it, according to Jeans, would be from two to three yards
gpart! How thinly these molecules would be scattered may be judged by comparing them with
the compactness of the moleculesin air, which, on the average, are about an eight-millionth of an

inch gpart.

It isfutile, therefore, for the theist to think of the Stars as possible abodes of life. They are
terrificdly hot bodies -- hatter, in genera, than anything we can experience on earth, or of which
we can conceive. Stars range from as low as the temperature of an ordinary cod fire (one may
place one's hand in the open grate if he wants to know how hot thisis) up to 28,000 degrees, the
estimated temperature of Plackett's Star. Obvioudly, life Cannot exist under these thermdl
conditions; and when we congder the vast number of stars in the gdactic system, computed by
Sears as 30,000 million and by Eddington as 300,000 million, we can see the uiter futility of
these "burning” globes, asfar aslifeisreated to sdlar activity.

CELESTIAL MECHANICS

A GREAT landmark was reached when Pierre Laplace, in 1796, published his Systeme du
Monde. In this he set forth his famous nebular hypothesis, in which the birth of stars and planets
was traced to arotating nebula -- an hypothesis, by the way, which entirdly dispensed with God.

The nebular hypothesis of Laplace has been largdly augmented or modified, rather than entirely
superseded, by subsequent observation; yet to the great French astronomer is due the formation
of atheory which till holds good in part, and which accounts for the formation of gars. "Apart
from minor detalls™ writes Jeans, [ The Universe Around Us. p. 231.] "the processimagined by
Laplace explains the birth of suns out of nebulag; it cannot explain the birth of planets out of
auns." Thisis because the sequence of events in the development of planetsis digtinct from that
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formulated by Laplace in respect to suns. Nevertheless, he was the Darwin of the skies, who firdt,
in amagterly way and with a grasp of mathemeatics which far transcended that of many of his
contemporaries, traced the evolution of heavenly bodies from a smple and widdy-diffused mig,
or nebula, in a gtate of rotation, up to the giant congtellations and colossal Star systems we see
today. His theory, which gill forms the basic outline of present- day cosmologica devel opment,
fals short of explaining the origin of planets from a sun, and here we come to the tidal theory
postulated by Jeans, which will be considered in due course.

Whatever particular process heavenly bodies pursued in their evolution from nebulae up to
mighty congtdlations, one thing is tolerably certain. Stars came into existence, not a the
command of aghogt, nor by afew words spoken in Hebrew, but by a process of dow
condensation in the primeva chaos, consuming many billions of years. The same process may be
witnessed today in what are called rotating nebulag, of which many millionsexist, and is
recorded on photographic plates. "These photographs,” says Jeans, [The Universe Around Us, p.
230.] "exhibit a process taking place before our eyes, which is essentidly identica with that
imagined by Laplace, except for acolossd difference of scale. Everything happens quditatively
as Laplace imagined, but on a scale incomparably grander than he ever dreamed of. In these
photographs the primitive nebulais not a sngle sun in the making; it contains substance

sufficient to form hundreds of millions of suns; the condensations do not form puny planetsthe
sze of our earth, but are themsalves suns.” Thisiswhat we witnesstoday, and it isin deadly
conflict with the theory of creation as pictured in the Bible.

Nor isthere, in any concept of cosmic evolution, any need of posiulating a ghosily finger
twirling the gars, or starting them spinning in their orbits. No initid push, no divine "shove' is
required even in the earliest stages of gelar evolution. As Jeans points out, [ The Universe
Around Us, p. 214.] "Stars, as soon as they come into being, are endowed with rotations
tranamitted to them by their parent nebula, in addition to the rotations resulting from the currents
St up in the process of condensation.”

From chaos to nebulae, from nebulae to stars, and from stars to planets and satdllites, a steady
procession of natural events occurs, unattended by deities or demons. Stars move, not because of
some heavenly hand, but because of what is known as the " conservation of angular momentum.”
This means, as Jeans explains, [1bid., p. 214.] that "rotation, like energy, cannot entirely
disappear. Itstotd amount is conserved, so that when a nebulae breaks up into sars, the origina
rotation of the nebula must be conserved in the rotations of the stars.” And this rotary movement
is tracegble to nothing more supernatura than "the existence of currentsin the primordia
medium™ which "endow the resulting nebulae with varying amounts of rotation.” Hence, by the
inherent properties of mation, with which matter is endowed, the entire fabric of the universeis
woven, and continues in a state of motion. There is no time thinkable when matter was at ret, or
without the property of motion or of changing its pogtion in space, whether in the form of giant
gars whirling through space a a thousand times the speed of an expresstrain or of amolecule of
ar traversng atiny space at 500 yards a second, the approximate speed of arifle bullet. Matter
in motion is eternd: the vison of "dead,” inert, or motionless matter stirred to sudden activity by
aghost belongs to the age of fables.

Get any book for freeon:  www.Abika.com

23



THE ATHEISM OF ASTRONOMY 24

Unquestionably, motion is as much aqudlity or an atribute of matter as form and extension, and
isasinseparable from it as either of these are from the basic substratum we cdl matter. Those,
therefore, who, in the interest of theilsm, ingst that there must have been a time when matter was
not endowed with motion, do not even understand the law of probability. Thereis no more
reason to suppose a time when matter was at rest, as a time when matter did not possessthe
attributes of form and extenson. Motion is as old as matter itself, and matter isasold astime.

That matter was "origindly" adeed, inert mass, incapable of motion, and recaived its "first
impetus’ from some externd agency, usudly thought to be intelligent, rests upon not a jot of
evidence. Even the nebula from which the stars came, rare and extended as it was, must have
been moved by inherent properties of its own, quite the same as matter moves to-day, without the
shedow of ad from anything outsde itseif.

"Thereisno difficulty,” writes Sr Robert S. Bdl, [Article "Nebular Theory," Ency. Brit.]

Director of the Cambridge Observatory, "in concelving how anebula, quite independently of any
internal mation of its parts, shal dso have had as awhole a movement of rotation. In fact alittle
consderation of the theory of probabilities will show it to be infinitely probable that such an
object should redly have some movement of rotation, no matter by what causes the nebula may
have originated. Asthisvast mass cooled it must by the laws of hest have contracted towards the
center, and asit contracted it must, according to the law of dynamics, rotate morerapidly.”

The inherent property of matter observed in the law of gravitation -- by which every particle of
meatter attracts every other particle inversely as the square of the distance -- isthe fundamentd
keystone of physicd astronomy. On it is based the entire fabric of the heavens. The development
of gars and sun, and their sugpenson and movements in space rest on nothing more complicated
than this smple physica property of matter, which extends from the atomsin atiny speck of

dust to mighty stars weighing millions of millions of tons. The universd "law,” discovered by
Newton is apparent throughout the heavens as in the world of the microscope.

The wonderment which the savage or the theologian might fed in seeing heavenly bodies
"hanging on nothing" or sugpended midway in the sky loses its glamour once the principle of
gravitation is understood. The "suspension” of bodies in amedium lighter than themsalves, and
traveling through space at the tremendous speed of 18 miles a second, may be readily grasped
once, we arrive at a clear understanding of the agency responsible for the phenomenon. We are
held to the earth, and the earth is held to the sun by this property of matter; and the moon travels
about the earth and is held from a headlong plunge into space by the earth's attraction.

"Thereis not the dightest doubt,” says Jeans, [ The Universe Around Us, pp.. 157, 158, "asto
what determines the motions of the Sars, it isthe law of gravitation, every star attracting every
other star with aforce which varies inversdy as the square of their distance gpart ... the mere law
of gravitation, together with the suppostion that the stars cannot exercise free-will asto whether
they obey it or not, are enough.” In aword, these moving orbs are not following an intelligent
command, but are moving by inner properties of their own, in response to the iron urge of
physicd attraction.

NO GOD GUIDES THE STARS
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MOST personsthink of orbits as "nicely-planned” paths which have been "properly spaced”
goart, in order that moving bodies may travel in "safety”. For billions of years celestid bodies
have been moving in ever-changing orbits, many of which, through the vast interplay of
gravitationa hold of one body on ancther, have led to countless collisons and the dimination of
bodies. Orbits which now remain and which excite so much admiration and wonder in the eyes
of the theist, on account of their "proper placing” in the heavens, are merely those which have
survived the long play of time -- orbits which were distant enough, and sufficiently isolated, not
to conflict or interfere with one another. The naturd dimination of intersecting orbits has
resulted in preserving those bodies whose orbits have not crossed.

It is easy to seethat orbits were never "planned”, because an dliptica courseisthe least safe of
paths, and it isthisirregularity which causes most collisonsin the heavens. A circular or nearly
circular orbit is"safer” for amoving body to travel in than dliptica orbit of large eccentricity,
and mogt orbits are of the latter type. If there were "intelligence" behind the universe, dl orbits
would have been circular. "If dl the orbits were nearly circular,” remarks Rolling T.
Chamberlain, ["The Origin and Early Stages of the Earth," in The Nature of the World and of
Man, p. 37.] "only afew of the separate bodies moving in them would come into collision with
one another. But since the orbits are dlipses, differing much in shape and dimensions, many of
the particles have opportunities of collison." Those who admire "nicely placed” orbits are smply
looking at those of which the natura spacing apart has preserved them from destruction and
extinction; the others have gone to the scrap- heap.

Our universe, astheidticaly conceived, is awound-up piece of mechanism, "made in the
beginning” to go on forever or by an occasona re-winding or adjustment of its parts. God is
ever on hand to give the stars and planets a fresh push if they lag in their orbits, or restore them
to their coursesiif they get out of line and wander from their "appointed paths'. It is a god-Szed
job, but quite easy for one who has been at it for billions of years.

All thetalk of asupremeinteligence or "mind" planning the orbits of the stars and then sitting
back and watching them follow their prescribed coursesisidle chatter to the ears of the scientist.
There are no settled courses, no "fixed" orbits for stars, and what seems a non-varying courseis,
in redlity, subject to the universd law of eternd change. Stars move in ever-changing orbits due
to their ceasdless loss of weight through radiation and to the ever-changing "hold" which one
body exerts on another. It isnot likely that a star ever actudly returns to the same position in
gpace it occupied before, due to the continuous shift of heavenly bodies, both in respect to
individua and mass movements and complex interplay of gravitationa pull between bodies. Asa
matter of fact, our universeisfadt thinning out, Soreading itself out into interstellar space.
Permanent orbits do not exist.

Nor can we, under any consideration, regard the stars and planets, as we see them today, as
individudly etemd. The matter of which they are composed will endure, but in different forms
and in different expressions of energy. The universeis dowly "running down,” exhaudting itself
by its tremendous outpouring of energy through radiation. There is no replacement of stellar
energy, and while dl matter that now exists will continue to exist in one form or ancther, its
powers will have been spent like so much water which, having run over amill whed, lies
dormant in the pond. Such is Jean's picture of the ultimate fate of the universe of dars. "We are
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left with a dead, dthough possibly awarm, universe -- a 'heat-death™, says Jeans. [The Universe
Around Us, p. 320.] And while the conservation of energy is afundamenta axiom of science, it
does not mean that energy cannot so dter itsforms of activity that it will not ceaseto exisina
particular form.

Onething is certain. Sun and stars cannot go on radiating energy and reducing as they do now
without coming to the end of their individua existence. Eventudly they must consume their

entire substance by dissipation and the expenditure of their latent powers. Ther energies will
have then become scattered through space, and stars themselves will have then been absorbed in
the vadt tide of what Shapley cals the universal Drift. Man sees "fixity" and "permanency” in the
gars only because hisown life is so brief, because his existence, measured by the gars, isamere
blink in the darkness, afeeble flash in an eternity of time. Were he able to extend his span of life
to afew billion years he would redlize that the gpparent "unchangeable order” and "arrangement™
of the universeis amatter of never-ending change, and that there is going on continuous
revolutionsin the form, structure, and positions of heavenly bodies. "As eternd asthe dars' isa
relaive rather than an actua description, since we know, aswell as we know anything, that stars
are born to die, Nowhere is there an exception to the universal law of formation and annihilation,
birth and extinction.

It has been argued by the theist that the heavenly bodies are so nicely "guided” in space that they
never collide; that their orbits are 0 "laid out" that each star keeps its gppointed distance from all
the others, that, in aword, we are confronted with the evidence of a"directing” agency keeping
the starsin their courses. This confounding of the situation arising from the failure to note that

the present "order” of motion in the system has been reached only after the grestest "disorder”
and counter- play of opposing forces; bodies which have collided or been absorbed by others, or
whaose motions were counter to the genera trend of motion are now no longer present or feltin
the main tide of dominant motion; billions of years have diminated the wesker modes of motion.
The struggle for existence in the heavens, from nebulae to stars, and from sarsto planets, is
quite as deadly as anywhere dse, and on afar more colossal scale. The surviva of the fittest
exigsin the heavens aswell as on earth. Even after the lapse of unspeakable hillions of years, we
are confronted with the evidence of innumerable catastrophes in the skies: catastrophes which
upset every vestige of an "Ordained” order of motion and movement. We have with us today the
tdl-ae wreckage of "burs” ars, "mashed” planets and satellites, and the daily "annihilation” of
heavenly bodies.

Thereis, on physica ground adone, nothing surprising in the fact that sars rarely collide -- there
are 0 few of them in space. And they are so thinly scattered, that the chance of their colliding or
of even closdy gpproaching each other is practicaly nil. If every star were reduced by scaeto
the sze of agrain of dugt, the distance between each one and its nearest neighbor would average
80 miles. The chance of selar collision under these circumstances is a once gpparent. It is
because they are separated by such vast distances, and not because a celestiad mind directs them
where to go, that stars move in relaive safety, The picture of these celestia bodies being pushed
about by angels, under the watchful eye of an unseen being, is medieva nonsense. The wonder
is, not that the stars do not frequently collide, but that they ever do. Y et collisions do
occasionaly occur, in spite of the vast distances between the stars. The number of collisonsis of
course relatively smadl, but just what one might expect in the nature of the case. ["Cdculation
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shows that any one sar may expect to move for something of the order of amillion million
million years before colliding with asecond gar." -- Jeans, The Universe Around Us, p. 88.] And
itisonly by the "sde-wiping" or grazing of two stars that planets are born.

if it be urged by the theist that stars were thus "wisdy" distributed at great distances gpart, "'in
order” that they may not collide, it can be shown that this arrangement is a direct hindrance to the
birth of planets. Planets (as we shdl seelater) come into existence only by the near approach of
two stars, and stars, as Jeans points out, [ The Universe Around Us, p. 332.] "are so sparsaly
scattered in gpace that it is an inconcevably rare event for one to pass near to aneighbor.” Asa
consequence, planets are exceedingly rare, for the precise reason that the chance of two stars
meseting in space is o prevented by distance. The "arrangement” is bad for the production of
planets.

THE ALMOST LIFELESS UNIVERSE.

NOTHING is more certain than that the stars are lifeless globes, It is as unthinkable that any of
them should be inhabited as that our own sun -- ablazing cauldron of hest -- should have human
beingsliving upon it. Lifein the universeis as nothing at dl. Even in our own plangtary system,
tiny asitis lifeisof lessthan pin-point sgnificance. Of the nine planets of our system only one
bearslife, and that planet isamong the "minor” or smdler members of the group. The larger
planets, with surface areas many times that of the earth, are known to be lifdessorbs. If a
mentality had anything to do with the formation of the solar systlem with aview to producing

life, it isamentdity of avery low order. It is as though athestrica producer or showman were to
build a stage as large as the American continent to exhibit afew fless.

Jupiter, the largest planet of our system, is about twice as massive as dl the other planets put
together. Yet it isdevoid of life. With adiameter about eleven times that of the earth, its surface
areaisfar more extensve than that of our little globe, and it offersitsdlf, in point of Sze, asthe
mogt suitable of planets for the production of life on an enormous scale. But the "divine
desgne” behind it dl forgot to make the planet solid enough: its dengity is not far from that of
water. And he forgot to put this giant body close enough to the sun to keep its surface warm.
From a God-believer's viewpoint the arrangement is unfortunate.

The same for Saturn, the second planet of our system in point of Sze, which isfivetimes aslarge
asdl the other planets, excepting Jupiter, put together. It is of very dight dengty: its barrenness
cannot be questioned. Its tenuity is particularly, striking when we consder thet Titan itsdlf, a
mere satellite of Saturn, has greater density than the huge planet around which it revolves. It is
better conditioned for life, in the matter of dengity and solidity, than its mother planet. But Titan
issmdl and much colder than the moon.

Ohbvioudy, these gtriking md-arrangements cannot be reconciled with the idea that the universe
was "made"’ for life; lifeisamereincidental and trifling occurrence: an occurrence which has not
been prearranged or led up to by intdligent means, but which has been introduced only at one
point among billions of barren orbs. Planets are rare exceptions in the life of the stars; an
inhabited planet is arare exception in the life of the planets, and our earth is a solitary exception
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among trillions of lifdess orbs. The universe, as atotdity, isamos alifdess afar. What lifeit
has borders on zero. There is nothing here that reflects ameansto an end.

Even though it could be proved that al the planets of the solar system were inhabited, it would
weligh as nothing againg the billions of uninhabited gars: life in the universe would il
condtitute but an infinitesmal part of the whole. Life, in any event, shrinks to microscopic
proportions, and islike agrain of dust in agreat desert sandstorm.

The barrenness of this wilderness of worldsis only too apparent to the student of astronomy.
"Apart from the certain knowledge," writes Jeans, [ The Universe Around Us, p. 335.] "that life
exigts on earth, we have no definite knowledge whatever except that, at the best, life must be
limited to atiny fraction of the universe. Millions of millions of stars exist which support no life,
which have never done so and never will do so. Of the rare planetary system in the sky, many
must be entirdly lifdess, and in otherslife, if it exigsat dl, is probably limited to afew planets”

How the God- believer would rgjoice if he could point to 300,000 million inhabited worldsl How
he would argue that life on them showed the "wisdom" and forethought of the Creetor, in thus
populating the universe! Ingtead, the facts are dl againgt him: he is left with a universe composed
largely of 300,000 million lifeless orbs. What "purpose” can he assign to these dead worlds?

"The old view that every point of light in the Sky represented a possible home for lifeis quite
foreign to modern astronomy,” says Jeans. [ The Universe Around Us, p. 331] "The gtars
themselves have surface temperatures ranging from 1650 degrees to 30,000 degrees or more, and
areof course a far higher temperatures insgde. By far the greater part of the matter of the
universeis at atemperature of millions of degrees, so that its molecules are broken up into

atoms, and the atoms are broken up, partidly at least, into their congtituent parts. Now the very
concept of lifeimplies duration in time; there can be no life where atoms change their make-up
millions of times a second and no pair of atoms can ever Say joined together.”

It isonly by forgetting his place in stdllar space that man can find the urge to continue his

interest in things here below, for dl hislabors on earth are destined to be wiped out in the crash
of things. Indeed, the picture drawn by the astronomer is of worlds growing, developing, and
decaying before our eyes. Nothing is permanent, nothing eternd in the celestid Drift but the Star-
dust from which man came. [So ludicrousis the ideathat man survives deeth, or livesonin a
conscious state by "going to heaven,” that it iswell to quote here afew lines from Sir John
Lubbock, Origin of Civilization and the Primitive Condition of Man, pp. 245, 246: "A friend of
Mr. Lang tried long and patiently to make a very intelligent, docile Augtrdian black understand
his existence without a body, but the black never coud keep his countenance and generdly made
an excuse to get away. One day the teacher watched and found that he went to have a hearty fit
of laughter at the absurdity of the idea of aman living and going about without arms, legs, or
mouth to egt; for along time he could not believe that the gentleman was serious, and when he
did redize it, the more serious the teacher was the more ludicrous the whole affair appeared to
the black.” Elie Metchnikoff, past director of the Pasteur Indtitute in Paris, soberly remarks. "The
idea of afuture lifeis supported by not asingle fact, while thereis much evidence againg it. ... It
is easy to see why the advance of knowledge has diminished the number of believersin the
persistence of consciousness after death, and that complete annihilation at deeth is the conception
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accepted by the vast mgjority of enlightened persons.” (The Nature of Man, p. 161.)] And while
the tide of time rolls on:

"The stars shall fade away, the sun

Himself grow dimwith age, and nature sink

In years." -- ADDISON.
Regardless of crumbling worlds, no one who believesin persona extinction need lack a proper
incentive for life. In spite of the fact that he does not expect to live again, Mr. H.G. Wells goes
on working more steadily than some who believe that they will receive manifold blessngsin the
sky. Few have done more than Wéllsfor the entertainment and enlightenment of his fellow
beings, yet, says he, [First and Lot Things, p. 110.] "I do not believe | have any persond
immortdlity." He smply takes the common-sense viewpoint of many if the world's benefactors
from Democritus and Lucretius to Burbank and Edison.

Nor will men who are men fall to conduct themsdves decently because neither they nor the stars
can live forever, or because thereis no place of future rewards and punishments. Nohility of
character can suffer nothing from aredlization of facts. AsKarl Vogt remarks, [Lectures on Man,
p. 469.] "There are priests who, while defrauding the state of taxes, mount the pulpit and preach
that when materidists and Darwinists do not commit al sorts of crimes, it is not from
righteousness but from hypocrisy. Let them rage! They require the fear of punishment, the hope
of reward in adreamt-of beyond, to keep in theright path -- for us suffices the consciousness of
being men amongst men.”

CHAPTER IV - DAYLIGHT: THE SOLAR SYSTEM

A star journeying through space casually overtook the sun, not indeed colliding with it, but
approaching so close asto raise a great tidal wave. By this disturbance jets of matter spurted out
of the sun; being carried round by their angular momentum they did not fall back again but
condensed into small globes -- the planets.

-- Sr ARTHUR S EDDINGTON. [ The Nature of the Physical World, p. 176.]

We know of no type of astronomical body in which the conditions can be favorable to life except
planets like our own revolving round a sun. ... Only an infinitesimally small corner of the
universe can be in the least suited to form an abode of life.

-- Sr JAMES JEANS [ The Universe Around Us, pp. 332, 333.]

If matter existsin the universe for the purpose of life, nature would seemto tip a hogshead to fill
a wine-glass, when it makes life possible only on a little planet.
-- Sr JOHN HERSCHEL. [W.H. Thomson's Some Wonder s of Biology, p. 176.]

If the sun were created expressly to light and heat the earth, what a waste of energy!
-- FOREST RAY MOULTON. ["Astronomy,” The Nature of the World and of Man, p. 17.]

The solar systemis not the typical product of development of a star; it is not even a common
variety of development; it isa freak.
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-- Sr ARTHUR S EDDINGTON. [ Svarthmore Lecture, 1929, Science and the Unseen World, p.
12.]

WHOEVER has sunned onesdlf at the seashore or basked under the intense glare of atropica
sky is probably willing to admit that our solar orb is hot. Yet it is not long ago thet areligioudy-
minded scientist thought that the sun might be an inhabited body, in much the same way as some
persons today imagine the stars are inhabited worlds. "But little more than a century ago,” writes
Archibald Henderson, "a digtinguished astronomer, William Herschd, actudly beieved it
possible that the sun might be a habitable planet!™ A close scrutiny of the sun helpsusto
understand not only the nature of this tar, which is the one nearest the earth, but the congtitution
and make-up of many other starsin genera. From our study of the sun we can picture the
impossibility of lifeon adar.

Although the sun is nearly 93,000,000 miles from the earth, it is aquarter of amillion times
nearer to us than any other star; it has therefore been photographed to better advantage than any
of the others; its "close-ups' reved something more tangible than mere points of light. In dedling
with the sun we are dedling with a body which is nearer to us than some of the planets and whose
gze transcends them dl. It isthe brightest and most congpicuous of al ceestid objects.
Photographs of the sun reveal a stupendous mass of incandescent matter in a high state of
agitation, pitted with great cavernous openings into any of which our little earth could be thrust
and ingantly consumed.

Thetimeis past when the sun was thought to be inhabited. It isnow classed as atypicd dar,
with atemperature at its surface of 10,000 deg. F. Its absolute temperature is 6000 deg. [The
aun's surface temperature is rdatively "luke-warm." Theinternd temperatureis caculated by
Emden and Eddington to be about 31,500,000 degrees; by Jeans, 55,000,000 degrees.] Solar
prominences, or gant jets of gas, shoot up like mountainous flame of fire from its surface. The
average dtitude of these tongues of gasis thought to be 20,000 miles. Y et, on occasion, they
reach far grester heights, we are told by R.A. Sampson, [Article "Sun,” Ency. Brit.] Astronomer
Roya for Scotland, that ™Y oung records one which reached an eevation of 350,000 miles.” This
dtitude isadistance equd to over 43 timesthe diameter of the earth. The surface of the sunisin
a continuous state of convulsion due to these eruptive prominences and its boiling seas of gas.
The poet Dante could well have pictured his Inferno on the sun.

The sun has been computed by Jeans to be about 8 million million years old. About
7,600,000,000,000 years ago (the figure is not fanciful, but is derived from a mathemétical
caculation based on solar radiation) our sun could have weighed a hundred times whet it does
now. It has spent, in dl these aeons of time, enough energy to light and heat a billion planetslike
our own, had its energy been intelligently directed. But like other massve stars which "radiate
away their energy, and therefore aso their weight, with extraordinary rapidity” (Jeans) [The
Universe Around Us, p. 178.] the sun has been a cdedtid spendthrift. Millions upon millions of
tons of solar energy are poured daily into desert space, and wasted in the yawning abyss of outer
darkness and cold, when they could well be distributed to nearby planets. [ The amount of the
sun's heat has been estimated,” says Sir Robert S. Bdl, "but we receive on the earth less than one
two-thousand-millionth part of the whole radiation.” ("Nebular Theory," Ency. Brit.). And as
Proctor observesin his Our Place Among Infinities, "al the planets together receive less than
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230 millionth part; the rest is seemingly scattered usdesdy through interstellar depth.”] " Our

own sun, which isa gar,” writes Harlow Shapley, [The New Y ork Times Magazine, Aug. 11,
1929.] "radiates away 360,000 million tons of energy every day, of which only 160 tons reach
our planet." How much better it would be for our earth if atiny fraction of this squandered heet
were poured into the polar regions of our globe and less heat on the African and Mongolian
deserts. And how the outer planets of our system now intensely cold, might benefit from a proper
distribution of solar radiation.

Naturdly, such an expenditure of energy without a corresponding replacement cannot go on
forever, and we must look to the time when the sun's supply of heat and light will have become
completely exhausted. Far distant as that time may be, it is as certain as tomorrow's sundown,
and callsfor the cessation of dl earthly life.

Our solar sygtem isdowly "running down'. The energy of the sun is not being replaced from any
source of power known to science, and the sun may be likened to a gigantic furnace into which
the last shovelful of fuel was stored when it evolved from a primd fire-mist. Glow it must until it
has burned itself out and spent its last erg of energy in awild debauch of cosmic recklessness and
unbridled disspation.

THE CRIMINAL WASTE OF ENERGY

THERE is nothing in this ghastly waste of energy to suggest a Supreme Stoker or Chief
Engineer. Such misdirection as we see in the radiation of the sun does not reflect guidance, in
any sense of the word, and would be regarded as crimind in an intelligent being.

The enormous shrinkage In the weight of the sun naturaly carries with it a corresponding
reduction in the gravitationd hold which this body exerts on the planets of our system, and dll
are dowly dipping from the sun. As the hold diminishes, each planet moves a step further out
into space. Our own place in the system isin no way secure, and we are actudly moving avay
from the sun a the rate of approximately three feet every hundred years. Little asthismay seem
in point of terrestrid time, it gpells disaster to the earth in the ticking of the cosmic clock. No
angd guides the planets nor holds them to "appointed paths'.

Nothing is"fixed" in the universe -- not even the orbit of the earth. It isknown with

mathematical certainty that we are receding from the sun, due to the laiter's loss of weight by
radiation and its diminishing hold on our own spinning globe. As the sun loses weight at the rate
of more than 4 million tons a second, its gravitationd hold is rgpidly decreasing, and we are each
year headed, in an ever-increasing spiral course, toward the greet, yawning abyss beyond. While
there is no immediate danger of our being swept into oblivion, the time will arrive when dl

earthly thingswill be doomed to perish, when the earth will be too cold to sustain life, and the
finest of human thoughts will have been lost forever. Then our earth, like dl things dse, will

have joined the hillions of lifeless globes.

No one can assign the dightest reason for the rotation of the sun. By turning on its axis it cannot

have "days' and "nights" like the earth, nor can its Sdered motion in space mean anything to the
retinue of planets traveling with it. Whether we ever reach the remote region in space toward
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which the sun is headed is of no moment to the inhabitants of the earth: our earth will carry on it
nothing but the frozen remains of what were once living beings.

By means of spectra andysis we are able to determine the chemica condtitution of the sun as
accuratdy asif this huge globe had been lifted bodily into a gigantic |aboratory and examined in
atest-tube. Each eement in a gaseous date emits its own wave of light, and by examining the
solar spectrum, we are able to determine the precise character of the sun's congtitution. The
presence of such dements as carbon, oxygen, sodium, calcium, hydrogen, helium, iron, nicke,
copper, and zinc in the sun indicates the close affinity of solar and terrestrial compositions. There
isindeed no ement on the earth that has not been found in the sun, or from which al earthly
substances are not derivatives. The earth's kinship to the gaseous body about which it revolves,
and from which it was extracted long ago, is as complete as our own bodily kinship to the
inorganic substances of which the earth is composed. Both earth and man are made of matter
from the sun, and our very bodies contain atoms that once existed in the sun. We are, as Shapley
points out, children of a star. The spectroscope has established our "blood-rdationship” to the
sun.

Agtronomy has helped to establish the entire chemica unity of the universe. Light from the most
distant stars shows us that the matter which compaoses them isidentical with that which we find
near at hand. Iron in the blood and phosphorus in the bones are the same as those found on
digant worlds. By means of the spectroscope the dement heium was first discovered on the sun;
twenty-seven years afterward it was discovered on the earth. When, in 1868, the astronomer
Lockyer made the initia discovery, the eement was gppropriately named from the Greek word
"helios’, meaning sun; its discovery over aquarter of a century later by Sir William Ramsay, a
Scottish chemist, showed it to be aterrestrid element as well. The dement extracted from arare
minerd of the earth was the same as that which Lockyer detected on the rim of the sun.

The fact that the planets of our system, aswdl astheir atending satellites, travel in orbits which
do not cross or overlap one another has frequently been cited as evidence of a presiding
"inteligence’. Only agod, saysthe theis, could have assigned these bodies to their " gppointed”
paths. The argument is amusing to the athelst. Intersecting orbits are in the nature of things
impermanent, since they could not possibly survive a collison of bodies traveling in these orbits,
What we see in the heavens today are those bodies in motion which time has spared from the
countless collisions of the past, and whose orbits did not conflict by overlapping one another.
Orbitswhich did intersect have perished long since in the crash of colliding bodies. In our own
system today we have the telltale remains of a smashed planet (the asteroids) and a smashed
satellite (the rings or Saturn), each of which, by describing an orbit too near alarger body, was
smashed to bitsin the early days of the solar syslem, when the orbits of the planets and the
satellites were not as regular or as highly stabilized as they are now. Even the orbits existing
today, after 200 million years or SO Since our planetary system was born, are not entirely
gabilized, and tiny bodies like the agteroids are till wandering far afidd from the areas where
they properly belong. Two of the asteroids, Delporte and Reinmuth, are o far out of their natura
places in the swarm, that the latter wanders close to the earth, and is sometimes nearer to us than
Venusitsf.
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When we come to the smaler members of the system, the meteors, which describe very definite
orbits around the sun, we meet with actua collison and the bresking of poorly "established”
orbits. "A great many meteors,” writes Prof. PAmer H. Graham of New Y ork University, "have
been shown to move in swarms around the sun in dliptica orbits very smilar to those of comets.
Occasondly the earth in its orbit crosses the path of one of these swvarms and we see a so-cdled
meteoric shower." Here before our eyesis an actuad meeting of bodies through the crossing of
two orhits: the earth and the meteors have met in collison.

The fact that the planets of the system are not traveling in the same orbital plane asthe sun -- the
planetary orbits are dightly tilted with respect to one another and grestly tilted with respect to the
equatoria plane of the sun -- has called forth admiring comments from believersin God, yet no
one explains why. The fact that the orbits of the planets are tipped at dightly different angles
from one another means nothing to the solar system; the planets themsalves would ill receive
the same amount of light and hest if they traveled in the same plane. The truth of the matter is
that the tipping of these orbits is without Significance, except asit throws light on the tidal origin
of planets. The difference in the generd orbita plane of the planets and the orbita plane of the
sun isdueto natura circumstances rather than to the wisdom of God: the planets as agroup are
dill traveling in the same orbital plane asthetidd arm which was extracted from the sun when
the planets were formed. Were the orbita planes of the sun and planets symmetricd, or identical,
religionists would il credit their deity with wisdom. God recaives praise for making things

dike and for making them different.

THE PLANETSTESTIFY AGAINST THEISM

PLANETS are born, not from nebulae, as are the stars, but from the stars themsalves. In the
Tidd Theory postulated by Jeans, they come into existence by the passing of two stars within
three diameters distance of each other. The larger of the two passing bodies exerts agravitationa
pull or wrench on the gaseous surface of the smdler star, and, by thus causing atida eruption,
draws out along, cigar-shaped filament of gas. Thisin time condenses into globes, each of which
becomes a planet revolving about the star from which it was drawn. Our earth is a planet, and 0
are the other members of the solar system, Mercury, Venus, Mars, Jupiter, Saturn, Uranus,
Neptune, and Pluto, dl of which were literdly yanked from the sun 2,000 million years ago.

Now planets are extremely few in number, and their scarcity is due to the fact that stars seidom
gpproach to within the required distance to produce a group of planets. ["Callisons, or even tiddl
encounter, between two stars must be arare event. A gtar initsmotion islikely to have a
colligon with another star about once in amillion million million years." Harold Jefreys, The
New York Times, May 3, 1931.] Shapley [The New York Times Magazine, Aug. 11, 1929 calls
the formation of our solar system "alucky accident,” while Eddington, no lessthan he,
recognizes the purely fortuitous nature of the occurrence. "Even inthe long life of adar,” says

he, [The Nature of the Physica World, p. 177.] "encounters of this kind must be extremely rare.
The dendity of digtribution of starsin space has been compared to that of twenty tennisballs
roaming the whole interior of the earth. The accident that gave birth to the solar sysem may be
compared to the casual gpproach of two of these bals within afew yards of one another. The
data are too vague to give any definite estimate of the odds againsgt the occurrence, but | should
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judge that perhgps not one in a hundred millions of stars can have undergone this experiencein
the right stage and conditions to result in the formation of asystem of planets”

The facts, for those who believe in "design,” ought to be quite otherwise. Life, if "planned” for
the earth, has been reached by the most round-about and time-wasting process, and has
depended, for its inception, on the casua encounter of two out of 300,000 millions of stars. The
process does not resemble a carefully laid out course of action; and an engineer working in this
haphazard manner to reach a desired end would be examined for sanity.

Planets, from a God- bdliever's attitude, ought to be more numerous than the stars, snce they are
the only bodies in space (other than satdlites) which cool and solidify to a point where life
becomes possible. The stars, as we have already seen, are intensely hot, incandescent bodies,
gaseous at the surface and perhaps liquid at the center, and wholly incgpable of sustaining life.
Only atrifling number of planets have evolved from the sars, and of the nine planets within our
system, only one is definitely known to possesslife. Here, it seems, we have asngle life-bearing
body in asuper gdaxy of 300,000 million dead orbs. Obvioudy, life in the universe is restricted
to amicroscopic point in space, and is as important to the cosmic wastes as a pope's bull isto the
solar system, or the ravings of amaniac are to the distant nebulae in Orion.

Consdering, therefore, the round-about "means-to-an-end” by which the earth came into
exigence, we can do nothing €lse save amile a the absurdity of the ideathat acdestid being
first formed the sun, in order that, millions of years after, he might leisurely extract atiny world
like ours, with dl its teeming forms of life pulsating and breeding only that they may continue
their pitiless daughter of one another. The battle of lifeis not a Quakers meeting or a child's
picnic. Shelley's picture of blood- stained priests:

"Making the earth a slaughter-house"
is as nothing compared to the ruthless daughter by tooth and claw now going on in dl parts of
the world, and which the theist asserts was indtituted by intelligence. [A butcher-bird impaing its
victim on athorn, or alion killing agazelle, or a cat dawing amouse, or atick feeding on the
eye of afowl, or an intestind worm egting in the entrails of a priest are as much a part of the
cosmic "order” as stars moving in space, and are apart of the "divine plan” which theists say
exigs] If thelsm were true, God would be more cruel than Moloch himsdf, and lower in the
scae of mentd depravity than the mongter Frankengtein. The astronomer, gazing & billions of
lifdless globes, can "thank his stars’ that these make up the bulk of cdledtid existence. Itis
fortunate that the planets are few.

"If you try to imagine, as nearly as you can,” wrote Schopenhauer, [Studies in Pessmism, p. 3]
"what an amount of misery, pain and suffering of every kind the sun shines upon in its course,
you will admit that it would be much better if, on the earth aslittle as on the moon, the sun were
ableto cal forth the phenomena of life; and if, here as there the surface were dill in acrysdline
date.”

It is not aone the world of living things which the cosmic "order” tramples under foot and

ruthlesdy neglects, the sun in its course looks down with stolid indifference on the dow
abandonment of its planetary dependents, each of which is dowly dipping away; and drags with
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it its helpless brood of young ones, which even now, after millions of years of solar radiaion, are
asill-kept and undernourished as the poorest of offgprings. Planets are stricken with elther
chronic heet-strokes or chronic chilblains -- too much sunlight or not enough -- until one
wonders whether the caorific powers of the sun are not something which is flaunted in mockery
by the sun to make sport of the malnutrition and rickets of its children. The planetary sysem s
far from being awd|-cared-for whole, or one in which the integra workings are suitably
arranged.”

One can readily satisfy onesdlf on this point. Whether we examine the planets in respect to their
individua characterigtics asto suitability (or unsuitability) for life; whether in respect to orhits,
distances, motions, or the like, we are a once struck with the disorderly arrangement of the
system. Thereisan "order” of motion only in the sense that the same disorderly movements
repeat themselves. The same bunglings occur again and again.

Whoever examines our solar system with aview to finding "fitness" in the arrangement will
soon discover thet it is anything but "fit." Indeed, it would be difficult to rearrange the planets
with the idea to greater unfitness. Their positions in space are bad. So are their rotations and
revolutions, and the genera "lay-out” of ther orbits.

Take, for example, the "placing” of the planetsin regard to their distances from the sun. Most of
them are either too near or too far away to sustain life. The inner planets are too hot, the outer
planets too cold. The Divine Wisdom which placed Mercury "smack-up” againg the sun and left
Pluto far out in the cold must have been actuated by a sardonic (or satanic) sense of humor.
Either this or he was inexcusably indifferent to the consequences which these positions impose.
The sunny side of Mercury has atemperature which no life could stand; that of Pluto a
temperature at which air and other gases would be frozen solid.

So poorly "timed" isthe rotation of Mercury on its axis with its revolution around the sun that
this planet forever presents the same face to the sun. As a consequence, there is an eterna "day”
of intense heet on the one Sde and an eternd "night” of intense cold on the other: one side
blistered forever under the direct blast of the sun, the other |eft in complete darkness and cold. If
there were inhabitants on the planet, they would have to choose between scorching to death on
the sunward side and freezing to deeth on the other.

Mogt planets of our system travel in such extended, orbits thet their "years' are many times our
own. It takes Pluto, for example, 250 years to make a complete trip around the sun. This planet
has not yet made an entire revolution of the sun since the United States was born. It isimpossible
to find in this arrangement anything that savors of "design.” A planet so far removed from its

solar luminary, or central source of heat, cannot, by any stretch of the imagination, be traveling

in an orbit "laid down" by inteligence. It istraveling in that far-flung orbit because it was the
outmost condensation in the tida-arm extracted from the sun when our system of planets was
formed. Its position in pace is not due to design.

Even the earth itsdlf, which isthe only life-Sustaining sohere in our system, travelsin an orbit

which is poorly "laid out” for a planet bearing life: its source of heat is not at the center of the
orbit, but at onefoci. As a consequence, the earth, in making its annua circuit of the sun, does
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not travel a a uniform distance from the sun, the distance between perihelion and aphdion being
about 3,000,000 miles. The result isan irregular distribution of hegt in the course of the year.
This variaion in the heat supply to the earth, gpart from causing temperature Upsets, is
responsible for many meteorologica disturbances.

Again, in their rotations on their axes, planets display the most striking departures from anything
resembling "purpose” in their movements. The farther a planet is located from the sun the fagter
it rotates -- afact which iswhally out of keeping with the best results to be obtained for the
reception of solar radiation and the heeting of the planet. Venus, a planet very closeto the sun,
rotates so dowly that each of its "days' and "nights' is severd weekslong; Saturn and Uranus,
both distant planets and therefore very cold, rotate so rapidly that each has "days' and "nights' of
only ten hours duration. The long "days" of the nearby planets and the short "days’ of the distant
planets are the very reverse of what they should be: the outer, or distant, planets ought to rotate
more dowly than the inner planets. With dower rotations, the colder planets would be able to
absorb more heat during the course of alonger "day," and those close to the sun, by rotating
more rgpidly and thereby having shorter "days," would not be exposed, for entire weeks asis
Venus, to the concentrated rays of the sun.

Of the nine planets of our system, only oneis heated with a moderate degree of uniformity to
life; yet who can say that our earth isto be admired for a sensble adjustment in the matter of
temperature? As alighting and heating system our sun has dl the potentidities to take care of
billions of planets: it cannot, because of ma-arrangements externd to itsdlf, take care of even the
present group of nine. A furnace which has the supendous power of the sun and yet fails so
dismdly in properly distributing its heat cannot be regarded as the work of an engineer.

NO ARCHITECT OF THE SOLAR SYSTEM

TELEOLOGISTS, aclass of word-juggling mystics who are forever seeing "wisdom” where
there is none and who try to explain the universe in terms of a presiding intelligence, have sought
to show that while eight out of nine of our planets support no life, some of them may later do so,
when they have moved to more suitable distances away from the sun. In aword, God, while
neglecting them now, islooking to the future habitability of these planets. Kant advocated the
idea, and it has been preached ever since by awhole host of the defenders of God.

The entire argument puts the deity in aridiculous light, for Mercury, which is the hottest and

mogt insufferable of dl planets, is moving away from the sun at the painfully dow rete of not

more than afew feet a century, and at this less-than-snail-like pace would hardly be conditioned
for lifein severd hillion years. A comet can travel through space at the rate of hundreds of miles
asecond; and a presiding mind interested in the development of life on Mercury, ought to be able
to accelerate the speed of the planet better than this. The obvious conclusion isthat there is no
"mind" interested in the métter.

Asfor Venus it is mathematically certain that this planet, a therateit is going, would have to
keep moving away from the sun for the next one to two million years, before it would have a
mean temperature equd to that of the earth. Thisisrather dow moving for aplanet guided by
"inteligence,”" or an agency which is supposedly aware of whét it is doing.
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Nor isthere any hope for Mars. ["Even a the equator the temperature fals below freezing point
at sunst. If we accepted the present determinations as definitive we should have some doubt as
to whether life could endure the conditions.” -- A.S. Eddington, The Nature of the Physica
World, p. 173.] Even now, the temperature of this planet is much lower than that of the earth and
it is becoming colder with each passing year. If thereisno life there now -- and the evidence is
diginctly againgt it -- what chance is there of its surface becoming habitable as the planet grows
colder in its movement away from the sun?

Asfor the outer or more distant members of the system, these are yearly becoming more frigid,
and the expectation that Jupiter, Saturn, Uranus, Neptune, or Pluto will ever support lifeisas
hopeless as that of a cake of ice floating toward the arctic region will ever bring forth rose bushes
or orange blossoms. They are dready intensaly cold worlds, and destined to become till colder
as they move away from the sun. "There can be neither seas nor rivers on their surfaces,” writes
Jeans, [The Universe Around Us, p. 21.] "since al water must be frozen into ice, neither can
there be rain or water-vapor in their aamospheres.”

Thereisno evidence that life exists on any planet other than our own, and there is much

evidence of adefinite character that life, aswe know it here, does not exist esawherein the
universe. [ The author is not discussing here the possihility of plant life existing on Marsor on
some other planet. Theists are not primarily concerned as to whether or not God reserved a
whole planet for the raigng of vegetation. If he did, he probably made enough grasshoppers and
plaint-lice to go with it.] By life we mean, of course, life asit is embodied in red-blooded men
and women and life in itsfamiliar higher forms -- not hypothetical beings who thrive in white

heat temperatures and flaming furnaces of gas, or who build churches and thank God at hundreds
of degrees below zero. We are concerned here with neither asbestos- skinned beings nor fanciful
ones composed of ice.

It is certain that dl the other planets of the solar system -- with the possible exceptions of Venus
and Mars -- are ether too hot or too cold to sustain life, or are governed by conditions that would
preclude the possibility of life, We shal here examine each planet in turn.

Mercury is S0 close to the solar orb that lead would mdlt on its surface. The temperature on the
sde facing the sun has been figured a 662 degrees Fahrenheit. "The other haf of the planet's
surface," says Jeans, [The Universe Around Us, p. 22.] "eternally dark and unwarmed, is
probably colder than anything we can imagine.”

Venus, with each of its days and nights several weeks long, aternates between bitterly cold turns
at night and roasting temperature by day. "At present no reasonable ground exists" writes S.H.
Parkes, [Unfinished World.5, p. 74.] "for the supposition that Venus is an inhabited globe." And
Jeans asserts [ The Universe Around Us p. 335.] that "The evidence, for what it isworth, goesto
suggest that Venus, the only planet in the solar system outside Mars and the earth on which life
could possibly exist, possesses no vegetation and no oxygen for higher forms of life to bresthe.”

Asfor Mars, its posshilities for the sustenance of life are largely nullified by avariety of

unfavorable conditions, among which is the matter of atmosphere. Atmosphereit has, but its
oxygen content is about 15 per cent of ours. Temperature, drops to below freezing point at the
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equator, following sundown. Its generd temperature is colder than ours. The dleged "cands' on
Mars, supposed by the astronomers Schigpardlli and Lowell to have been the work of Martian
engineers, turn out to be not canals at al. As Jeans putsit, [The Universe Around Us, p. 334.]
they "have not survived the test of being photographed.” And again: "Thereis no definite
evidence of life, and certainly no evidence of consciouslife, on Mars -- or indeed anywhere else
intheuniverse"

All the outer planets, of course, are intensdly frigid orbs. Neptune is wrapped in eterna cold,
with an estimated temperature of -220 degrees Centigrade. Jupiter, Saturn, and Uranus, with
respective temperatures of -150, -150, and - 170 degrees, have extremely low temperatures. In
fact, as Jeans points out, [ The Universe Around Us, p. 21.] "al the mgjor planets are very cold
indeed." "These planets" writes F.R. Moulton, ["Astronomy" in The Nature of the World md of
Man, p. 12] "are dl very tenuous, probably being entirely in a gaseous state, and therefore not in
acondition to support life."

"We have reason to believe," says H. Spencer Jones, Astronomer Roya of England ("The
Ligtener," June 16, 1938), "that Jupiter is entirely covered with an ice-layer severa thousands of
miles thick. Outside this is the dense poisonous atmosphere, afew thousand milesin depth....
The cloudsin the upper layers of atmosphere consist probably of droplets of liquid ammonia”

Asfor Pluto, the furthermost planet from the sun, it is necessarily a bitterly-cold world -- far
colder even than Neptune itsdlf. Itsimmense distance from the sun (calculated to be a aphdion
4,620,240,000 miles) permitsit to receive only 1/2500 as much solar heat as that received by the
earth. "The temperature,” writes Simon Newcomb, [Astronomy for Everybody, p. 201.] "must be
very low there -- too low for life to exist. From Pluto the sun would appear only as a point of
light." "It isat least certain,” remarks Prof. Lucien Rudaux, [ The American Weekly, Feb. 7,

1932.] "that on this globe logt in the frozen solitudes of outer space the temperature must be near
absolute zero, whichis 459 degrees below the zero of our family thermometer, so low that

certain gases, like oxygen and nitrogen (the air we breathe), would be changed to a solid state.”
Any thought of life existing under these thermd conditionsis out of the question.

The atempt of religionists to link the existence of these frozen worlds with a heavenly "plan” or
"desgn” isdrive to ascientist. The five outer planets of our system, Jupiter, Saturn, Uranus,
Neptune and Pluto, comprise by far the greater surface area of the entire system of planets. If
ever, in religious language, there were "god-forsaken” worlds, they are these planets lft in outer
cold; and the theist presents a God with five out of the nine planets of the solar system freezing
on his hands. Of the four other planets, one, as we have seen, is blistering under the full blast of
the sun, two possess little or no oxygen for the higher forms of life to breathe, and one, our earth,
may occasion asmile when considered in the light of "design.” Under every kind of evidence,

the entire solar system is afird-dass"flunk.”

Carefully congdered, the universe is anything but "well put together.” Thereishardly athird-rate

mentality which could not, after afew minutes thought, devise a plan for the better working of
the cosmos.
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The tremendous wastage of solar energy would be stopped, and the conserved energy of the sun
would be made to do service whereit is now badly needed. Billions of sunbeams would not be
wasted on the Gobi and Sahara deserts, but would be diverted to the polar regionsinstead. Light
would be so placed in the heavens that it would illuminate dl parts of the earth a once. Our
globe would be evenly heated, and amild temperature would prevail from poleto pole. There
would be no extremes of heat and cold: no equatorid Africa sweltering under the terrific hest of
the sun nor polar regionslocked in eternd ice. [Rear-Admird Richard R. Byrd, in describing the
desolate character of the two polar regions, writes. "The Arctic Ocean, monotonoudy fld,
treacherousiin its power and shifting surface; the Antarctic, immobile, gppalling in its grandeur
and slence, amighty mausoleum for the dead land hidden beneath its snow. ... Here [in the
Antarctic] isavast area as big as the United States and Mexico combined that has never
sustained a human race, asfar aswe know." (New York Times, June 8, 1930.)] Planets would be
S0 "placed” in their distances from the sun that they would be neither too hot nor too cold to
support life. Mercury and Venus, now too close to the sun, would be moved further out; Jupiter,
Saturn, Uranus, Neptune, and Pluto would be moved further in. Mercury would be so timed in
rotating on its axis that it would not forever present the same side to the sun. The mgor, or
larger, planets of our system would not be abandoned as cold, barren orbs, but their surface areas
cultivated. Energy would not be wasted in shooting comets and meteors through space, or in
spinning the whole gdactic system like a huge merry-go-round once in every 300,000,000 years.
Inaword, dl the sensdess, time-wasting play of cosmic motion would be stopped. Energy, of
which there is enough to turn gdactic systems around, would be put to useful purposes.

And what would intelligence not do in respect to correcting the faulty tilting of the world's axis?
"In the well-known inclination of the axis of the earth towards the plane of its orbit, known by
the name of the angle of the ecliptic, which isthe cause of the change of the seasons, many
perceive adesign of heaven intended for our welfare," writes Ludwig Buchner. [Force and
Matter, p. 111.] "But they do not consider that they are confounding effect and cause, and that
our organization would most probably be different were the inclination of the ecliptic different or
non-existent. Besides, this very angle of the ecliptic, the object of such mistaken praise, does not
even seem to bein any way conducive to our advantage; and if it were in our power to change
this dope of the axis of the earth towards the plane of the earth's orbit, we should most certainly
do it and thereby bring about a greater equdity in the seasons. For if the earth's axis were
perpendicular to its orbit, there would bein our latitude, for instance, a perpetua spring,
caculated in dl probability to lengthen human life”

Our little earth now remains to be considered as a place of habitation. Two-thirds of its surfaceis
covered with water, and, as some one has jocosdly remarked, is more suitable for raisng fish
than human beings. Only two gtrips of temperate zone encircle the earth; the rest of its surfaceis
divided between two wide expanses of polar region and a burning equatoria belt. Man either
freezes or swelters, or livesin fluctuating temperatures of dangerous extremes. Nowhere is there
acdedia thermodtat at work to give us a decent average temperature throughout the globe. In a
thermatic sense there is no intelligence manifested in the way our earth is hested.

SATELLITES DISPROVE DESI GN
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WHAT may be said for the heating, may aso be said for the lighting system of our planet. Only
haf the earth's surface can be lighted by the sun at one time. According to the Bible, the moon
was made to "rule’ the night. Imagine your own city, or town, or your own reading-room at night
depending on theillumination of the moon. Without Edison's eectric light, our nights would be
long, dreary affairs, spent either in complete darkness or in the fegble light of the moon. Asfor
the sun, with candle power enough to light a billion worlds, it cannot even reach the so-called
"ends’ of the earth and give the Eskimo light for more than six months of the year, let done,
through its supendous power, mdt the greet ice-packs and snow-barriers of the polar regions.

Asan abodefor life, our earth is, by the nature of its rotundity, a poorly shaped body. On
account of the curvature of its surface, only one side of it can be illuminated at atime, and, even
though it rotates on its axis, it isimpossible for the sun to warm and illuminate the entire half
exposed to itsrays. The direct rays of the sun are unnecessarily severe at points on and near the
equator, where men must swelter and dave under the burning heet of atropica sky, while the
Eskimo mugt be content with the few glancing sun-rays which reach the polar areas. While vast
regions of land around the south pole are buried under perpetud deposits of ice from 2,000 to
10,000 feet thick (report of the Byrd Expedition), the Sahara and Gobi deserts must wilt under
the terrific heat of the sun. In such an arrangement there are no Sgns of an intelligent digtribution
of light and hegt. If the superintendent of a building were to freeze tenantsin one part of the
structure and roast others dmost to desth, he would not be praised for his handling of the hegting
plant, nor would he be thought particularly inteligent if he kept some of them in total darkness
hdf the yeer.

The dternations of day and night or of light and darkness, which are believed by some to be
beneficid to man, are redly detrimenta in part, Snce they shorten, by many years, the narrow
gpan of his conscious existence. A man of Sixty who has dept an average of eight hours daily

will have lived only forty years of hislifein a conscious condition. The dternations of day and
night reduce man's wakeful moments considerably: athird of hislife is pent in menta oblivion.

It is quite easy to concelve an arrangement by which our world might be properly lighted and
heated, where there would be no lost years spent in unconsciousness and where man would be
safe from the horrible vigitations of floods and cyclones and the other cruel hazards of life.
[Referring to the earthquake of Lisbon in 1775, Edward Hull, in his VVolcanoes: Past and Present,
p. 221, sates "The inhabitants had no warning of the coming danger. ... In the course of about 6
minutes, 60,000 persons perished.” Edward Greenly (The Earth, Its Nature and History, p. 23)
writes. "The destructiveness of volcanoes to man and hisworksiswell known. ... On May, 8,
1902, at 7:50 A.M., the Pelee volcano in Martinique broke out with aroar which was heard 100
miles away, and an avalanche of red hot dust wiped out the city of St. Pierre, with its 30,000
inhabitants, in less than one minute."] But none of these things are consdered in the birth and
formation of worlds.

Our satdlite, the moon, is a cold, barren orb, which shines by the reflected light of the sun.
Nearer to us than any other body, it has been photographed to excellent advantage. Without
rivers or sess, it isaburnt-out cinder in space. Volcanic craters are plainly visible, but there are
no sgns of those conditions which are essentid to the maintenance of life. "No trace of water or
of an amosphere," writes George Forbes, [Astronomy, p. 109.] "has been found on the moon. It
is possible that the temperatureistoo low ... the moon seemsto be dead.” Its habitability is out of
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the quedtion. "Life," remarks Simon Newcomb, [Astronomy for Everybody, p. 127.] "in the form
inwhich it exists on our earth, requires water at least for its support, and in dl its higher forms

ar aso. We can hardly concelve of aliving thing made of mere sand or other dry matter such as
formsthe lunar surface.” The fantagtic sories of life on the moon belong to the redim of pure
fiction. "We cannot suppose it to be inhabited,” writes Garrett P. Serviss, [Astronomy ina
Nutshell, p. 154.] "at least by any forms of life familiar to us on the earth.”

Of what use, then, isthis cold, dismd world, with its volcanic craters fifty mileswide and its
blesk mountain ranges, moving perpetudly around us? And why should there be phases of the
moon, varying by degrees from athin, crescent-shaped drip of light reflected on its surface to an
occasiond "full" moon thirteen times ayear? If the moon, as God-bdieversinsg, was
"Iintended” to illuminate the night, it isa digtinct falure, Snce the greater part of itstimeis
consumed in reflecting only narrow drips of feeble light and sometimes no light at adl! An arc
light which varied as much in intendity as the moon could not be depended upon to light a back
dley. Thetdeologist who sees "design” where there is none should explain what "purpose”’ is
served by the moon other than to raise huge tidal waves on the earth and drown people in floods.
The moon isamere "drag" on the earth. It does not support life itsdf, and its sensdess
revolutions around us are quite in kegping with the whole futility of cosmic movement.

Agan, why, if its movements in pace are guided by intelligence, should the moon eclipse the
aun? Why should its orbital "adjustment” be so badly timed as to bring this satdllite between the
earth and its luminary and blot out light? A totd, or even partia eclipse of the sun isamere case
of the moon "getting in the way."

The earth isa better "moon’” to its own satdllite than the moon isto us. As areflector of sunlight,
the earth gives to the moon better illumination at night than we receive from the moon.
Earthlight is ten times brighter than moonlight, and an observer on the moon would see the earth
asa"moon" possessing ten times the surface and ten times the brilliancy of the lunar orb. But as
there are no observers on the moon, our earthlight shines to no advantage and islost on a dead
world -- another example of reverse order in the "scheme” of celedtid "intelligence” The fecble
character of moonlight may be redized by recaling thet full moonlight is only 1/500,000 thet of
unlight.

Aswith the moon, so with the other satdllites of our system, dl of which are equally usdess. Not
onein al the twenty-six which encircle the planets is known to be inhabited. Their sole
"function” in space isto whirl incessantly around their parent bodiesin amless revolutions. If
thereis"wisdom™ in this, and in the generd character of satellites, it is for some one to explain.

Why should Mars be attended by two ridiculoudy smal satdllites, each of which has a diameter
of seven miles (Newcomb), [Astronomy for Everybody, p. 188.] and which are as usdessto
Mars as two apples would be hovering over the city of Boston? Why, should Saturn be attended
by flattened rings -- the remains of a shattered satellite? Why should Jupiter and Saturn have nine
moons each, and Neptune only one? Why this uneven digtribution if satellites are essentia to
planets? Indeed, why should there be any satellites at all, seeing that planets which do not
possess them get along the same as those that do? And where, in the "placing” of these bodies, is
the so-cdled "harmony” of the spheres about which we hear so much? Jupiter itsdf has more
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satdlites than Mercury, Venus, Earth, Mars, Uranus and Neptune put together. And two of these
planets have none a dl.

Of what use, it may be asked, are the asteroids -- that group of midget planets, or tiny worlds --
that lie scattered midway between the minor and maor planets of the solar system, or a a point
where, under Bode's law, a planet ought to be? They number thousands, and only four of the
entire aggregation are known to have greater diameters than 100 miles. This swarm of miniature
worlds revolving around the sun are mere globules in comparison to the Sze of the earth, the
largest being Ceres, with adiameter of only 480 miles.

Their origin iswdl known. They are the shattered remains of asingle giart body, or, as Jeans
putsit, [The Universe Around Us p. 242.] "the broken fragments of a primeva planet." Why a
planet with acelestid engineer in charge should have broken into thousands of piecesis
something for the theists to explain. The asteroids are the floating debris of a shipwrecked planet
which, in dl probability, moved too close to the danger zone of the giant planet Jupiter, and was
shattered to bits under the law of Roche's Limit. "Physicaly,” writes Garrett P. Serviss,
[Curiogities of the Sky, p. 256.] "they are most inggnificant bodies, their average diameter
probably not exceeding 20 miles, and some are believed not to exceed ten.” Ther bulk, as
Serviss points out, would hardly furnish enough gravitationa pull to hold a man to the suface,
and one might a will step off lightly into Space. The thought of any of these globes being
inhabited by humantlike beings may be reedily dismissed.

COMETS AND ASTEROIDS SERVE NO PURPOSE

NO onein his proper senses can ascribe the dightest use to the existence of comets. For ages
they have served no other conceivable "purpose’ than to frighten people out of their wits. History
records the terror-stricken condition of whole populace at the gpproach of these "ominous’
vigtorsin the sky. [When Halley's comet appeared in 1456, "it struck terror into al people,”
wrote John W. Draper. "From his seet, invisbleto it, in Italy, the sovereign pontiff, CaixtusllI,
issued his ecdedagtica fulminations, ... in vain were dl the bellsin Europe ordered to be rung to
scare it away; in vain was it anathematized; in vain were prayers put up in dl directionsto stop
it." (Higtory of the Intellectud Development of Europe, vol. 11, p. 253-254.)] They are, in
themsdves, disintegrating bodies, which, according to Newcomb, are wasting themselves away
through progressive disspation. Entire dissolution has been reached by severa well- known
comets.

One might reasonably inquire why comets possess tails hundreds of millions of mileslong. ["The
great comet of 1843 had atail 200,000,000 mileslong." (The Outline of Science, val. I, p. 36).]
And why should these clegtid visitants carry a dangerous stream of particles often resulting in
meteoric showers? Thereis no answer here but that found in the blind urge of undirected forces.
It would be difficult to concelve of anything more lacking in "purposs” than these bodies burning
up their substance in an age- long grind of skyrocketing through space.

The eccentric behavior of comets offers very clear proof againgt the thought thet they are

pursuing "fixed" or predetermined courses laid down by intelligence. These sengtive bodies are
0 low in dengty that they are frequently deflected from their paths, and switch violently into
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new orbits. The curves which they describe are anything but "orderly"; they vary from timeto
time, and it is not infrequent for a comet to be captured by passng too near alarger body. In such
cases the old orbit ceases to exist and the comet starts out afresh in anew orbit. If it comestoo
closeto alarger body, itsfateis sealed: it is disrupted into fragments. Two comets have been
actually seen to break into two, and a third to divide into four, parts. The bresking up of these
bodies by sudden and violent action does not bespesk an intelligent control.

Were we redly to believe in a heavenly engineer, there would be no need to spesk of stdlar
cataclysms. All would be serene and in good working order. The facts are the reverse.

He who thinks there are no catastrophes in the skies knows little of stdllar activities. The
flattened rings of Saturn and the tiny asteroids are the respective remains of a damaged moon and
asmashed planet. A star which rotates too rapidly will burst, as Jeans put it, [The Universe
Around Us, p. 228.] "like an overdriven fly-whed, into parts of nearly equd size™" Why this
should happen under the "guiding hand" of a Cdestid Engineer isfor some one other than the
atheist to explain. "Spectroscopic binary and multiple systems are the rdlics of stars which have
broken up through excess of rotation, and they do not in the least resemble the solar system.”
This "excess of rotation” ooken of by Jeans endsin nothing more imposing than the split-up of a
dar and the two parts circling each other. "Apart from this," says Eddington, [Swarthmore
Lecture, 1929, Science and the Unseen World, p 11.] "no regular plan of further development is
known." The two stars are Smply left to carry on the "god-planned” process of chasing each
other.

The heavens are strewn with the wreckage of stellar wastage and conflagrations. The vast ocean
of the sky isfilled with derdlicts, not in twos and threes, or even in baker's dozens, but by the
billions. Meteorites are the rubbish of larger bodies. They swarm likefish inthe sea, and ona
clear summer's night may be. seen as "shooting-gars.” "It isestimated,” says the "Outline of
Science" [Val. 1, p. 35.] "that between ten and a hundred million meteorites enter our
atmosphere and are cremated every day."

Not al meteorites are cremated by passing through our atmaosphere, but fall as huge stones from
the sky. The largest of these plunge headlong to earth and bury themselvesin deep pits. One
which has been recovered weighs 363/2 tons. [Thisis "Ahnighito,” the largest meteorite in the
world, brought from Greenland by Commander Peary in 1897.] Others, splintered into
fragments, fal as showers of sones. There are on exhibit in the American Museum of Natura
History in New Y ork specimens from some 500 of the 700 meteorites which are known to have
fdlen throughout the world. Among the principa features of the collection are 2000 or more
individual masses from the stone shower which occurred when alarge meteorite exploded near
Holbrook, Arizona, in 1912.

The hurling of these "rocks' from heaven, ether as single pieces or as showers of stones, does
not reflect the dightest consideration for the safety of life; it is hardly conceivable that such
barrages as these can be construed as the gentle "love-taps' of a heavenly Father. It isonly
another incident of the blind- working activities of outer space. No onein his right mind would
think of throwing confetti like this around.
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Nor are meteoritic showers particular as to when or where they drike. "They occur,” writes
Lazarus Hetcher, [Article "Meteorite," Ency. Brit.] kegper of minerds, British Museum, "at dl
hours of the day and night, and at al seasons of the year; they favor no particular latitudes. The
number of stones which reach the ground from one firebdl is very variable. In each of the two

Y orkshire fdls only one stone was found; the Guemsey County meteor yielded 30; at Toulouse,
as many as 350 are estimated to have falen; a Hesde, over 500; a Knyasinya, more than 1000;
at L'Aigle, from 1000 to 2000; a both Pultusk and Mocs no fewer than 100,000 are estimated to
have reached the earth's surface. The largest sngle mass seen to fdl is one of those which came
down at Knyahinya, Hungary, in 1866, and weighed 547 pounds.”

Doubtless unnumbered trillions of these gonesfdl into the seas and on desert and forest wastes,
but thisis not out of consideration for man, but rather because barren tracts of water and land
make up the larger areas of the globe. It is equaly true they fal in inhabited portions of the
world. But whether on sparsely- or densdly-populated centers, it is certain that these " pot- shots'
from heaven are not guided by intdligence. They are aslittle "directed” in their courses asthe
gars and planets themsalves. And these of course are not "guided” at al.

It would be superfluous to enter further into a consderation of conflagrations: they are sweeping
the skies daily and on afar more stupendous scale than is generaly supposed. Enough has been
sad to indicate the torrentid storm of iron that sweeps through outer space and bombards our
amosphere daly with the fury of athousand whirlwinds.

We hear much of what is cdled the "music of the spheres” but this music, as Eddington points
out, more closdly resembles "jazz." It is anything but harmonious or symphonic in result and has
al the blind-staggers and jerkiness, and even the harsh ragpings of an instrument out of tune. To
some of usthe"meody” of the universe is more like the squedling of pigs.

Therotation of Uranusisdl out of harmony with that of other members of the system. This

planet turns, not from west to eadt, but in a north-to- south motion. As a consequence the planet,

if it had life on it, would offer the most @bominable conditionsin the matter of seasons. The

tipping of itsaxisis dl out of dignment with the rest. Not only is this planet askew, but the two
outer satellites of Jupiter "are unlike the great mgority of the members of our system in that they
revolve from east to west." (Newcomb). [Astronomy for Everybody, p. 175.] And, asif thiswere
not enough, we find two of the satdllites of Uranus traveling in orbits which "are nearly
perpendicular to the orbit of the planet." (Newcomb). [Ibid. p. 191.]

Lastly, consder the orbital abnormalities of our own satellite, the moon. So poorly "timed" isit,
initsrotation on its axis with its revolution around the earth, that it dways presents the same
face to us. The same may be said of the planet Mercury, one face of which is eterndly facing the
sun, and whose inhabitants, if it had any, would have to swelter forever under the scorching
beams of the sun. And what may be said about those erratic wanderers, the comets, whose orbits
cover such staggering distances in space? It is the contention of the theist that these bodies were
"mede’ to be admired. Y et Donati's Comet, which was last seen in 1858, will not return till about
2000 years. If any reader missed seeing it then, he may smply wait until it comes again.
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Truly, as Buchner remarks, [Force and Matter, p. 105.] "never has been found the dightest trace
of an arbitrary finger ordaining the spheres of the heavens and appointing the courses of the
earth, the suns, and the comets.”

CHAPTER YV - DARKNESS: THE ETERNAL DRIFT

Brief and powerlessis Man's life; on himand all hisrace the slow, sure doom falls pitiless and
dark. Blind to good and evil, reckless of destruction, omnipotent matter rollson itsrelentless
way; for Man, condemned today to lose his dearest, tomorrow himself to pass through the gate of
darkness, it remains only to cherish, ere yet the blow falls, the lofty thoughts that ennoble his
little day, disdaining the coward terrors of the slave of Fate.

- BERTRAND RUSSELL. [Mysticism and Logic, p. 56.]

When | look up at the starry heavens at night and reflect upon what it isthat | really seethere, |
am constrained to say, "Thereisno God." It is not the works of some God that | seethere. ... |
see no lineaments of personality, no human traits, but an energy upon whose currents solar
systems are but bubbles.

-- JOHN BURROUGHS. [ The Light of Day, p. 164.]

If we turn from contemplating the world as a whole, and, in particular, the generations of men as
they live their little hour of mock-existence and then are swept away in rapid succession; if we
turn fromthis, and look at lifein its small details, as presented, say, in a comedy, how ridiculous
it all seems! It islike a drop of water seen through a microscope, a single drop teeming with
infusoria; or a speck of cheese full of mitesinvisible to the naked eye. How we laugh as they
bustle about so eagerly, and struggle with one another in so tiny a space! And whether here, or

in the little span of human life, this terrible activity produces a comic effect.

-- ARTHUR SCHOPENHAUER [Sudiesin Pessimism, p. 24.]

The world isa comedy for those who think, a tragedy for those who feel.
-- HORACE WALPOLE. [Will Durant's The Sory of Philosophy, p. 375.]

THE MYTH OF THE PRESIDING MIND

JEANS asaures us [ The Mysterious Universe)] that "nature abhors accuracy and precison in dl
things" yet in the face of thisrationa declaration tells usthat "the Great Architect of the

Universe now begins to gppear as a pure mathematician." The remark itself could conveniently
serve as a sop for the religious. It is difficult to conceive a pure "mathematician” who would be

S0 stupid as to abhor "accuracy™ and "precison” in hiswork, since these are the first

requirements of a mathematica mind. And an "architect" whose work showed as much
abhorrence of "accuracy” and "precison” as nature does could be neither a"great" architect nor a
"pure’ mathematician. Jeans iswrong: there is no Mathematician nor Architect in the clouds.

Dr. Herbert Dingle, [ Science and Human Experience.] honorary secretary of the Roya
Agtronomica Society of England, quite properly takes Jeansto task: "It would not be difficult to
show, | think, that in some respects his metaphysical conclusions are actudly at variance with his
scientific beliefs"" Dr. Dingle is a bit too conservative. Jeans metaphysica beliefs, in every
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respect, are hopelesdy at odds with his scientific conclusons. [The fault is not Jeans but belongs
to metaphysics. Michelet describes metaphysics as "the art of befuddling one's sdif
methodicaly.” (Durant's The Story of Philosophy, p. 397) This definition has never been

surpassed.]

One must be careful a al timesto distinguish between the scientific knowledge and the religious
utterances of men of science. Even some of our mogt brilliant workersin the field of knowledge
frequently carry around with them, not only rudimentary organs, but rudimentary thoughts. The
fact that aman isan illugtrious authority in the field of scienceis no guarantee that he cannot
utter a times hisfair share of unmitigated nonsense.

Thus Sir James Jeans -- whose astronomical facts and figures are fredly referred to in the course
of thiswork, and for whom the author entertains a lively respect -- sees behind the phenomena of
the universe a presiding mind, or a cosmic Mathemétician. Being an excdlent mathematician, Sir
James easly endows his deity with the attributes of his own profession. It is an understandable
procedure for one who believesin God. The pious artist, with pallet and brush, who looks at a
rainbow or a glorious sunset, will no doubt see these things as the work of a Great Landscape
Painter. The poet hears rhythm in the ripple of the brook, the musician the music of the breeze.
Each, according to his vocationd training and hisinherent nature, endows what he sees with
ideas associated with his particular activities. It is probable that the gardener or tiller of the ol
imagines his god as a Great Agriculturist. The physician, in daily contact with the miseries and
agonies of the world, might well look upon God as the Divine Torturer who strangles babieswith
diphtheria germs or who bresks their backs with the bacillus of infantile paralyss. Indeed, once
we place a thinking being behind the phenomena of the universe there is no end to the attributes
with which he can be endowed. God can be |ooked upon as anything from a Dispenser of
Sunshine to a Digpenser of Cholera Germs, from aMaker of Stars to a Manufacturer of
Tapewormsand Lice.

Happily, no one but the theologians and the ignoramuses take the religious rumblings of
scientists serioudy; and Jeans departure into the world of ghosts would not be mentioned here
except as atypica instance of such departures.

Sir Jamesistoo well informed and far too able a reasoner not himself to distinguish between his
own scientific knowledge and his rdigious fancies, and so he has prefixed his remarks with a
qudifying admission: "I would say, as a speculation, not as a scientific fact, that the universe and
al the materid objectsin it -- atoms, stars, and nebulae -- are merely creations of thought -- of
course not of your individua mind, but of some great universal mind underlying and
coordinating al our minds" How admirably this "universl mind" is" coordinating al our

minds' may be seen in the diverse opinions held by Sir James and Dr. Millikan, each of whom
holds an opposite view as to the ultimate end of the universe, To Millikan, God is "l on the
job" building up; to Jeans he is tearing down; to the aheist "he" is doing neither one thing nor
the other, snce no god exists. The coordination of our thoughts by a Supreme Thought is
metaphysica twaddle.

Were there redly a Cosmic Mathematician a work behind the universe, we might reasonably
expect resultsin keeping with mathematical precison, and aVacuum Calculaor in the skies
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whose ultimate am is the "heet-death” of the universe -- an extinction taught by Sir James --
might well have spared himsdlf the trouble of getting busy at dl, or of engaging in abstruse
mathematica formulae in order to get nowhere. A mathematician who worked toward such
empty endings as the smashup of hiswork would be afit subject for a padded cell.

The "heat-death” of the universe predicted by Jeans conssts of the annihilation of every star
through radiation, until there will be nothing left but an ocean of energy at itslowest ebb. Itisan
"end" hardly in kegping with hisbdief in apresding mind. Literdly, it is the smashup of things
without the semblance of a"come-back”. "Many, giving rein to their fancy™, writes Jeans, [The
Universe Around Us, p. 322.] "have speculated that this low-level heat energy may in due course
reform itsdlf into new eectrons and protons. As the existing universe dissolves away into
radiation, their imagination sees new heavens and a new earth coming into being out of the ashes
of the old. But science can give no support to such fancies” In aword, the plan behind the
universe believed in by Jeans is the destruction of the universe! And the plan was devised,
adopted and put into motion by a Supreme Mathematician some 10,000,000 million or more
years before the stars emerged from nebulag! Such is the fantastic nonsense taught by those who
muddle their science.

To think as Jeans does, is to imagine a super-mahematica genius-- asort of Celestia Jeans --
gtting up nights, calculating how billions, of stellar bodies should be moved, in order that, afew
billion years later, one of their number might closdy approach the sun and thereby produce the
earth; and how that particular globe should be dowly condensed, in order that on May 23rd,
1999, & 9x o'dock in the morning (Daylight Saving Time), aparticular bird should be & a
particular spot in order to pick up a particular worm for breakfast. Were the universe operated by
a Supreme Mathematician, as Jeans thinksit is, we should have to believe thet every event and
detail of our lives entered the cdculation -- which means that God knew every outcome from the
"beginning." We should have to believe that God knew a cancer would grow here, [The
"Mahematician" who, hillions of years ago, "figured out" so accurately where cancers should
grow cannot be admired for his amiability. "We do not condemn our worst criminds,” remarks
Prof. JB.S. Hadane, "to anything as bad as an inoperable cancer involving anerve trunk.”
("God-Makers," The Rationalist Annud, 1931)] and aworld war would occur there; [In his Mr.
Btitling Sees It Through, H.G. Wells makes his leading character exclam: "Why! if | thought
there was an omnipotent God who looked down on battles and desths and al the waste and
horror of thiswar -- able to prevent these things -- doing them to amuse himsdlf -- | would spitin
his empty face."] that amass of rotating gas would eventudly evolve influenza germs and the
priests of the Spanish Inquigition. In aword, the vast mistakes, follies, blunders and brutdities of
exigence dl arose from mathematica formulae and wel-planned "design”. "l see," remarks the
digtinguished mathematician, Bertrand Russdll, [ The Scientific Outlook, p. 118.] "no comfort to
be derived from the supposition that this very unpleasing universe was manufactured of set

purpose.”
VAIN IMAGININGS OF THE THEOLOGIANS
WERE we to take serioudy the loose-end thinking of some of our scientific benefactors, we

should be obliged to become Quakers because Eddington is, or Sandemanians because Faraday
was, or perhaps even Cathalics like Pasteur or Mendd. Or we might even write pious rubbish
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about the Book of Revelation because Newton did, or swalow mediumigtic gibberish after the
manner of Lodge and Lombroso. What redly counts is not the rdigious drivel which men of
science write, but their solid demongtrations, and Jeans Cosmic Mathematician isas much a
myth as the bewhiskered god of the Jews.

Thinking no more existed before the stars than did breathing or walking, or digesting on€e's
dinner. "If we say, aswas said long ago, 'In the beginning was Mind," we may be expressing or
trying to express a great truth, but we have gone beyond science” [The Outline of Science, p.
57]

Not only have we "gone beyond science,” but we have dunk back into the redm of nursery-tde
non-sense, where cows jump over moons and dishes run away with spoons. So far as astronomy
is concerned, the primeval chaos from which stars were born may have been created by anything
a dl, from Jehovah himsdf to Smple Smon or Pussin Boots -- there is no limit to the stretch of
onesimagination -- but sober reflection leads us to conclude that the primeva mist existed on its
own account and gave birth to the stars by inherent properties of its own. All attemptsto read a
mind into nature, to see in stdllar activities the work of an invisble being, have hopdesdy falled,
and thered naturaist of the heavenslooks to no other causes than those resident in matter itself.
As Dr. Harlow Shapley observes, [Harper's, May, 1923.] "Therise and decay of massive stars,
the birth of planets, the organization of sdlar sysems’ exclude anything ""more supernatura

than obedience to the laws of gravitationa astronomy and physica chemistry.”

The "crude imagery,” as Jeans cdlsit, [ The Universe Around Us, p. 328.] which pictures "the
finger of God agitating the ether” may be set asde "by inssting on space, time and matter being
treated together and inseparably as a single system, o that it becomes meaningless to speek of
gpace and time as exidting at dl before matter existed.” Matter, therefore, is coexistent and co-
eternd with space and time, and from it dl things arise. Thisis materiadism, and besdeit dl
metaphysica utterances are fit only for the waste- basket.

"So far as science is concerned,” wrote the distinguished astronomer, Richard A. Proctor, [Our
Place Among Infinities] "the idea of apersona God isinconceivable” The idea of a persond
god is conceivable, but wholly unbelievable. Persond or impersonal, God isaddlusion. Itisa
delusion because the very concept of the universe being guided by intelligenceis obvioudy and
probably fase. From every domain of science there is awedlth of evidence which showsthe
blind urge and sensdless activities of natural phenomena

The whole rank absurdity of theiam finds its most ludicrous aspects in its rgjuvenated form,
where God is represented as a sort of brainless persondity hovering over the dements and telling
themwhat to do. An "intelligence’ thus running around |oose in the universe, without body or
brain and directing the course of the tars, is quite as ridiculous as the anthropomorphic concept
of the deity as a Jewish patriarch with along beard, who commands stars to come into existence
by the power of hiswill. Asa"sairit," God isaghos -- and ghosts exist for science only in the
digtorted brain cells of mentaly feeble persons. Asa"refined" aodraction of metaphysics, it may
be classed with the smile of the Cheshire Cat which Alice of Wonderland saw, and which
obligingly remained &fter the cat was gone. In aword, nether in astronomy nor in any other
branch of scienceisthere need to postulate acosmic "mind” behind or within phenomena. Stars
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are not fashioned by a ghost any more than waves are made by Father Neptune or babies are
brought by storks.

The heavens no more proclaim the "glory of God" than they proclaim the glory of Mumbo
Jumbo or the Sultan of Sulu. What they do proclaim is a ceaseless round of time-consuming
movements which ends in the annihilation of stars. Eddington himsalf, Quaker reared and pious
though heis, repudiates, with some trepidation, the silly attitude of the Psalmist's creed.
"Probably most astronomers,” says he [ Swarthmore Lecture, 1929. Science and the Unseen
World, 17.] "if they were to spesk frankly, would confess to some chafing when they are
reminded of the psdm The heavens proclam the glory of God.™ But not dl astronomers "spesk
frankly" in deding with rdligion

There is something redly pathetic in the statement that the universe was made for man. Thereis
something even more pethetic in the belief that it was made for the "glory of God."

The amdl-dimensiond world hatched by superdtition gives way before astronomy: the further we
peer into space, the smaller does our earth become, and the more we are removed from anything
resembling heavenly solicitude. Stellar activities are neither mora nor immord: they do not

think, do not know what they are about. Everywhere thereis the blind sequence of physica
activity. The sun no more exists to warm us than it does to scorch the Arizona desert or stunt life
in equatorid Africa; sarsare not "made" in order that mariners may find their way at seg; they
exig on their own account, and have existed for billions of years before the earth emerged from
the sun; the moon is no more interested in the happy crooning of sweethearts than the floods and
devagtating tidal waves it causes on earth. Everywhere in the heavens are non- planned forces at
work, behind which there is no cdestid being, no God.

Thereisno eternd justice in the heaven, no helping hand. The stellar depths are silent asthe
grave to human misery and want. The vast abyss of spaceis both our womb and our tomb. It
cares neither for our coming nor our going, our arrival or dismissd. ["A single hurricane™” says
John Stuart Mill, "destroys the hopes of a season; aflight of locusts, or an inundation, desolates a
digtrict; atrifling chemicd changein an edible root starves amillion of people. The waves of the
seq, like banditti, seize and gppropriate the wedlth of the rich and the little dl of the poor with the
same accompaniments of sripping, wounding, and killing as their human ante-types. Everything,
in short, which the worst men commit either againgt life or property is perpetrated on alarger
scale by naturd agents. Nature has noyades more fata than those of Carrier; her explosions of
firedamp are as destructive as human artillery; her plague and cholera far surpass the poisoncups
of the Borgias." (The Ideaof God in Nature) "If, indeed, there were ajudgment-day,” writes
Winwood Reade, in his excellent work, The Martyrdom of Man,’ p. 518, "it would be for man to
appear a the bar, not as a crimind, but as an accuser.” Man has never been an object of cosmic
care. He must do things for himself.

Only the ceasdless drive of nonthinking forces could be respongible for such amlessand
sensaless gyrations as the stars exhibit over protracted periods of time. No mentdity above the
leve of anidiot would devise such madhouse "schemes' as that of spinning billions of globes for
amusement or of tossing them around amlesdy to prove itsdf intelligent. The debacle of the
heavens cannot be traced to design.
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From the welter of lifeless globes our own little world emerged through the chance encounter of
two gars. It came into existence as an exceptiona occurrence in the life of the stars. "Among so
many myriads of sars,”" writes Eddington, [Swarthmore Lecture, 1929, Science and the Unseen
World, p. 11.] "there will be afew which by some rare accident have afate unlike the rest. In the
vast expanse of the heavensthe traffic is S0 thin that a star may reasonably count on traveling for
the whole of its life without serious risk of collison. Therisk isnegligible for any individud

dar; but ten thousand million starsin our own system and more in the systems beyond afford a
wide play for chance. If therisk is one in a hundred millions some unlucky victims are doomed

to play the role of ‘one.’ This rare accident must have happened to our sun-an accident to the sun,
but to us the cause of our being here." Thereis no guidance here, no conscious cause a work
among the stars.

CHAPTER VI - THE FINAL IMPLICATIONS

Theismis doomed in all ages the advance of civilization to its heights has brought about an
increasing disbelief in all religion. Now that, for thefirst timein history, we are universalizing
culture, the prospect is clear. No refinement of the idea of God can save it from disappearance.
-- JOSEPH McCABE [ The Future of Religion, p. 60.]

If indeed the world in which we live has been produced in accordance with a Plan, we shall have
to reckon Nero a saint in comparison with the Author of that Plan. Fortunately, however, the
evidence of Divine Purpose is non-existent; so at least one must infer from the fact that no
evidence is adduced by those who believe in it. We are, therefore, spared the necessity for that
attitude of impotent hatred which every brave and humane man would otherwise be called upon
to adopt toward the Almighty Tyrant.

-- BERTRAND LORD RUSSELL [The Scientific Outlook, p. 130.]

If you arein the habit of believing in special providences, or of expecting to continue your
romantic adventuresin a second life, materialismwill dash your hopes most unpleasantly, and
you may think for a year or two that you have nothing to live for. But a thorough materialist, one
born to the faith and not half plunged into it by an unexpected christening in cold water, will be
like the Superb Democritus. a laughing philosopher.

-- GEORGE SANTAYANA. [ Reason in Science, pp. 89-90.]

Convinced that there is no eternal life awaiting him, he [man] will strive all the more to brighten
his life on earth and rationally improve his condition in harmony with that of his fellows.
-- ERNST HAECKEL. [ The Wonders of Life, p. 108.]

The belief in God may continue awhile in virtue of the lack of intelligence of some, of the
carelessness of others, and of the conservative character of the mass. But no amount of
apologizing can make up for the absence of genuine knowledge, nor can the flow of the finest
eloquence do aught but clothe in regal raiment the body of a corpse.

-- CHAPMAN COHEN. [ Theism or Atheism? p. 128.]

BRIEFLY summarized, the sdlient points of cosmic evolution from nebulae to man are as
follows There are, on Eddington's calculation, more than 300,000 million stars insde the sun's
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orbit done. These stars, weighed en masse, have aweight equa to about 270,000 million suns
the 9ze of our own. Thisis the raw materid, the amazing cosmic "batter”, from which our
planetary system came. The relation between the amount of materid used and the puny result
obtained isludicrousin the extreme. It islike mixing a batter of dough as big asthe sun to bake a
sngle crumb of bread. A baker who worked on the basis of that much materia asameansto an
end would be considered a dolt.

The time period consumed is equally deadly to the assumption of an intelligent process. Stars,
according to Jeans, [ The Universe Around Us, p. 326.] have existed for from five million million
to ten million million years, and the atoms that compose them "may have previoudy existed in
nebulae for at least a comparable, and possibly for amuch longer, time." This means roughly that
the universein its trangtiond period from nebulae to man, has consumed approximately between
ten million million and twenty million million years. Thisisthe time it has taken the "Infinite
Intelligence’ of the universe to reach the "desired” end. And the end? It can be found in any good
work on evolution depicting the long, crudly-drawn-out, ghestly struggle of life, from amoebato
man. [Man's descent from a primitive anthropoid ape, resembling the chimpanzee of today, isno
longer amatter of dispute among leading anthropologists. "All the evidence now at our disposd”
sad Sir Arthur Keith, in his presdentid address to the British Association, Leeds, 1927,
"supports the conclusion that man has arisen, as Lamarek and Darwin suspected, from an
anthropoid gpe not higher in the zoologica scale than achimpanzee.” Our pre-ape ancestry
necessarily extends back to creatures even lower in the scae of life than the long-tailed, tree-
living monkeys from which we are a so descended. *60,000,000 yesrs ago,” writes JB.S.
Haldane, "our ancestors were mammals, probably not unlike lemours; 300,000,000 years ago
amphibians, somewhat resembling newts or mud- puppies; and 500,000,000 years ago very
primitive fish, combining some of the characters of sharks and lampreys.” ("Some Dates," The
Rationdist Annud, 1928) And Darwin himsdlf writes, Descent of Man, p. 183: "At a dlill earlier
period the progenitors of man must have been aguatic in their habits. ... In the lunar or weekly
recurrent periods of some of our functions we apparently sill retain traces of our primordia
birthplace, a shore washed by thetides. ... These early ancestors of man, thus seeninthedim
recesses of time, must have been as smply, or even gill more smply, organized than the lancelot
or amphioxus." Man's eaxrlier ancestors were worm, which themsalves arose from till lower
forms. The "Adam" of the race was a microscopic speck.]

The process of planetary birth is exceedingly round-about, and depends upon the most fortuitous
circumstances. A nebulamust first of al rotate for aeons before it condenses into stars. Now
dars are intensay hot, gaseous bodies, and cannot beer life at any stage of their existence;
planets done coal to a point where life becomes possible. But planets, by a bad stroke of cosmic
"wisdom," are exceedingly scarce. A dstar before it can give birth to a planet must gpproach
another star close enough to raise "tides’ on its own surface. The chance of any dar doing thisis
infinitely smal, congdering the vast distances which separate the sars. It isacase of blind man's
buff, in which afortuitous meeting of sarsislike the drawing of asngle prize from countless
blanks. When, by the merest chance, two stars do approach to within about three diameters
distance of each other, agroup of planetsis born. "The caculation shows,” says Jeans, [The
Universe Around Us, p. 332.] "that even after a star has lived its life of millions of millions of
years, the chance is il about a hundred thousand to one againgt its being a sun surrounded by
planets” Now if lifeisimportant to the universe, planets ought to be more numerous than the
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gars, and their process of origin should depend upon something more indicative of inteligence
than afortuitous meeting of stars. A "hundred thousand to one" chance of anything occurring is
not reflective of "plan” or "design”. Theresult is precisdy what might be expected in ablind and
groping series of events. Even when a planet isborn it is not assured of life; and of the nine
planets of our system only oneis an inhabited world. Itisadismd picture of sdlar "wisdom".

And even after aplanet is born, it mugt, in order to be a suitable abode for life, be neither too hot
nor too cold, too near nor too far away from its sun. If it is either of these it will remain among
the number of lifeless globes. Out of 300,000 million stars only a handful of planets has been
born, and of this handful only one is known to possesslife. The result is even less than what
might be expected under the laws of chance or in the spinning of a roulette whed!.

Six specks of dugt floating about Waterloo Station make up, in bulk, the relative equivaent of
the tiny substance which comprises the sdlar universe. Turn off, a midnight, the lightsin
Waterloo Station and you have afair idea of the blackness and dreariness of interstellar space.
Next, turn off the heet in the great raillway termind, and alow the temperature to fal to the
frigidity of interstelar space, and you will have an entrancing picture of the "glory" of the
heavens at 4.690 below zero! "A thermometer,” writes Jeans,” "placed out in interstellar space,
far from any star, would probably show atemperature of only about four degrees above absolute
zero, while il lower temperatures must be reached out beyond the limits of the galactic
system.” Absolute zero, we must remember, is not to be confused with that of either the
Centigrade or Fahrenheit scales, but is sufficient, as the same writer reminds us, to freeze "air,
hydrogen and even hdium, the most refractory gas of dl, solid.”

And what must we think of this dleged intelligence in the skies, which, after toiling for billions

of years, produces nothing more imposing than the equivaent of Sx specks of dust in agreat
rallroad termind? If thereis "glory™ in this, thereis glory in producing that which is next to
nothing. "The extreme emptiness of astronomica space,” as Jeans calsit, [The Universe Around
Us, p. 106.] redly condtitutes the chief item of ceestid observation. Our "sar-filled" universeis
a poverty-gricken efair.

In sum, the picture of the universe presented by astronomy is one of dismd siretches of time and
gpace and unparaleled desolation. In the eterna abyss of space-bleak, cold, and dark -- are no
signs of a Cosmic Consciousness.

Such is the message which astronomy brings: a message which is more reassuring to man in his
more contemplative moods, sSnce it proves that not even planets and world congtellations can
forever endure. His extinction at the hands of the blind agencies responsible for his existence will
be followed in due time by the extinction of every gar. "With universes as with mortas" says
Jeans," "the only possible lifeis progressto the grave.”

Out of star-dust man came, and into it he will Snk again, as oblivious of his own passng
existence as he was before that existence painfully and dowly evolved and separated him, for
one brief ingtant, from the blindly-groping Whole. Into the eternd chasm of cosmic destruction

al things flow. Matter, time and space are the sole permanents of existence: the rest perish. What
then are kingdoms and scepters, miters and tiaras, honors and dishonors, in the solitudes of
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gpace! With princes and beggars, loves and hatreds, laughter and tears, ignorance and
knowledge, they are doomed to destruction in the eternal maelstrom of space as the mightiest of
sund

Acrossthe sky iswritten in blazing stars. waste, extravagance, futility! Little wonder thet,
peering through his telescope, the great astronomer Laande [Buchner's Force and Matter, p.

105.] could say: "I have searched through the heavens, and nowhere have | found a trace of
God."
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