Cosmic Rays Sign

Somewhere out in the reaches of
the stellar universe, chemical ele-
ments, like oxygen, silicon, and iron,
common here on earth, and helium,
abundant in the heavens, are being
made. First evidences of the whole-
sale continuous creation of matter
were presented by Dr. Robert An-
drews Millikan, Nobel prize winner
and California physicist, in a leading
address to the National Academy of
Sciences meeting at Washington.
Cosmic rays, oscillating a hundred
times more rapidly than the most
powerful rays hitherto known, are
given off when the matter is formed
and they brought the news to earth
to be detected by Dr. Millikan and
his associate, Dr. G. Harvey Cam-
eron. The stuff out of which these
elements are made are primordial
electrons, the positive ones which
are the nuclei or hearts of the sim-
plest of the elements, hydrogen, and
the negative ones which are the es-
sence of electricity.

This startling discovery of the
creation of matter long desired in
the theoretical thinking of physicists,
arose from the discovery last fall
that the cosmic ray spectrum is not
continuous, like the visible light, but
banded. The highest frequency or
shortest wavelength band has so
enormous a penetrating power that
it passes through 200 feet of water
or 18 feet of lead before being ab-
sorbed. Dr. Millikan and his fellow
physicists sent balloons miles high
in the air, probed the depths of
mountain lakes and climbed the
Andes while discovering the prop-
erties of the strange and powerful

DR. R. A. MILLIKAN, Nobel Prize
winner, Director of the Norman Bridge
Laboratory of the California Institute of
Technology, Pasadena, who told the mem-
bers of the National Academy of Sciences
of his newly developed proofs of the con-
tinual creation of matter in outer space

radiation from outer space.

Using Einstein’s special theory of
relativity, which Dr. Millikan de-
clared never “thus far shown to be
incorrect,” the physicists showed
that there are no possible atomic
transformation capable of yielding
the cosmic rays except the actual
building up or creation of the abun-
dant elements, helium, oxygen, silicon
and iron out of hydrogen, or silicon
and iron out of helium. The actual
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frequencies of the three bands in the
cosmic ray spectrum were found to
correspond closely with those de-
termined theoretically. Moreover
since these elements are the most
plentiful in the universe and the
other rarer elements are created
much less frequently and vigorously,
there is reason to believe that nearly
the whole elemental story of uni-
versal creation is told in the cosmic
rays.

The secret of the powerful cosmic
rays is contained in the loss of a
minute amount of the mass of hy-
drogen atom when it combines with
other hydrogen atoms to form the
heavier elements. Eight thousandths
of its mass goes off in the form
of cosmic rays. Similarly when
other elements are built a small frac-
tion of their weight is transmuted
into radiant energy and is shot out
into the universe. The cosmic rays
are signals of the continual rebirth
of the universe.

At the same session of the Na-
tion Academy, Dr. I. S. Bowen, one
of Dr. Millikan’s associates at the
California Institute of Technology,
relieved scientists of the necessity of
looking for a hypothetical element,
nebulium, attributed to the nebulae
or star clouds of the heavens be-
cause of presence of qualities in their
light that could not be blamed upon
any known elements. He an-
nounced that oxygen and nitrogen
in these far parts of the universe
act differently than they do on earth
and can produce the effects attri-
buted to nebulium,
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Dr. Millikan’s Own Statement

The formal scientific publication of Dr. Milli-
kan’s latest conclusions as to the origin of
cosmic rays has not yet been made in a tech-
nical scientific journal, but Dr. Millikan has
prepared for Science Service the following state-
ment of his work which was done jointly with
Dr. G. Harvey Cameron.

The evidence that the more stable
and more abundant elements like
helium (abundant in the heavens),
oxygen, silicon and iron, are being
formed at the present time out of the
primordial positive and negative elec-
trons, the former of which is the
nucleus of the hydrogen atom, may
be briefly summarized as follows:

First, the pilot balloon experiments
of Millikan and Bowen, in which
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they sent up recording electroscopes
92 of the way to the top of the
atmosphere, and in which the absorp-
tion coefficient of the cosmic rays at
or near the top of the atmosphere
come out of the same order of mag-
nitude as that found near sea-level,
show conclusively that these rays con-
sist of a definite and distinct region
of spectral frequencies, or oscillations,
a hundred times more rapid than those
produced by the most powerful sub-
atomic changes heretofore known,
namely those accompanying radio-
active changes.

Second. The experiments of Milli-
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kan and Cameron of the last summer
and fall made in deep, high-altitude
California lakes, with new electro-
scopes ten times more sensitive than
those the authors had theretofore
used, brought to light the definite proof
that the cosmic ray spectrum consists
of definite bands like those of neon
or mercury lamps containing spectral
lines as much as three octaves apart.
The highest frequency band having
so enormous a penetrating power that
it passes through as much as 200 feet
of water (equivalent to 18 feet of
lead) before becoming completely ab-
sorbed. This (Turn to mnext page)
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Botany and Religion

Dr. A. F. Woop, of the U. S. De-
partment of Agriculture, in an address
before the Mt. Pleasant Congrega-
tional Church, Washington :

Religion viewed from the stand-
point of science is a generic term
that applies to a psychological state
of an individual or group of individ-
uals in relation to supernatural
power. It may in its narrower
sense be understood as a body of be-
lief in reference to such power or it
may emphasize procedures connected
with the relation of the individual
or group to such power, or it may
include all these aspects. All are
involved in the development and evo-
lution of the religious sense in man
and must be studied by the psychol-
ogist and anthropologist if a clear
understanding of man in his totality
is to be secured.

When primitive man began to ask
questions and to find or invent an-
swers to them he began his rela-
tions to higher power and intelli-
gence. Perhaps the developing child
is as good an illustration as any of
the gradual race development step
by step in this respect. It is in a
measure a recapitulation of psycho-
Jogical race history. The love of
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legend, and of mystery, fairies,
gnomes, elves, giants, fair ladies, and
princes is a part of this development
in every normal child of all races.
It dates back to the days of race in-
tellectual childhood, when all un-
known manifestations of power were
attributed to some living personality,
unseen, connected with the object.
These were good or bad according
to the relation of the manifestation
to the welfare of the individual or
the tribe.

The origin of many curious beliefs
and customs can be traced to what
are now well-known phenomena. The
lower organisms causing disease are
the evil spirits that caused it in the
olden times. That these might be
passed on from one afflicted to others
is now the well-known contagion
and infection.

Whatever the evil spirit may be
it is associated with bacteria or pro-
tozoa, and these are legion, just as
dangerous as our forefathers thought
they were, and they are living things.

Ancient tree worship, as the belief
in druids in England, and the spirits
in the grain, a common belief among
many primitive tribes, was a recog-
nition of something lLiving in plants.

sometimes helpful, sometimes de-
structive. The proper recognition
and treatment of these spirits, good
and bad, was a matter of life and
death and appealed very strongly to
the primitive mind.

Our knowledge of plant life today
places these phenomena in their
right relation. The causes of bounti-
ful harvest or famine are well known
and can be in a measure controlled.
While there is still that mysterious
life we can study the laws of its
action and its relation to environ-
ment. We can see it struggling up-
ward in the scale of being and we are
acquiring increasing awareness of
wonderful powers in the universe
that we do not understand. We are
impressed more and more with the
reign of law. Action and reaction,
cause and effect, progress and degen-
eration, life and death—all a series
of adjustments, transformations, lead-
ing on to higher or lower levels, as
the case may be. Life manifestation
passes from its simplest state, where
it is almost if not completely con-
trolled by environment, to the other
end of the ladder, where it almost if
not quite controls its environment.
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Dr. Millikan’s Own Statement—Continued

discovery of a banded structure in
the cosmic rays shows that they are
not produced as are X-rays by the
impact upon the atoms of matter
of electrons which have acquired
large velocities by falling through
powerful electrical fields—the fields
needed to produce frequencies of
the order of the cosmic rays
would be at least 150,000,000 volts
(3000 times as great as the field
existing in X-ray tubes)—but that
they are rather produced by definite
and continually recurring atomic
transformations involving very much
greater energy-changes than any oc-
curring in radioactive processes.

Third. If the Einstein special theory
of relativity may be taken as a sound
basis of reasoning—and no results
predicted by it have ever thus far
been shown to be incorrect, while it
has many striking successes to its
credit—then it follows that radiant
energy can never escape from an
atomic system without the disappear-
ance of an equivalent amount of mass
from that system. These relations
being contained in the well-known
equation of Einstein MC?*=E, where

M=mass in grams, C is the velocity
of light in centimeters and E=energy
ergs. Now, through recent very
exact work of Aston’s, we know the
mass of every one of the atoms with
a great deal of certainty, and we can,
therefore, compute the amount of
ether-wave energy that can be gener-
ated by any sort of atomic transfor-
mation that can take place, and, know-
ing this energy, we can compute with
the aid of quite reliable formulae the
frequency and the penetrating power
of any rays resulting from all pos-
sible atomic transformations. Such
studies reveal the fact that there are
no possible transformations capable
of yielding rays of the enormous pene-
trating power observed by Millikan
and Cameron except those correspond-
ing to the building up, or creation of
the abundant elements like helium,
oxygen, silicon and iron out of hydro-
gen, or in the case of the last two ele-
ments out of helium. The entire
annihilation of hydrogen by the falling
completely together of its positive and
negative electrons might be an addi-
tional possibility, but it can be elimi-
nated in this case for two excellent

reasons. The qualitative evidence is,
therefore, scarcely escapable that the
powerful cosmic rays here studied are
produced by this very act of the cre-
ation of the common elements out of
the primordial elements.

Fourth. The evidence herewith ob-
tained is, however, fairly accurately
quantitative, not merely qualitative.
For Millikan and Cameron analyzed
their cosmic ray curve empirically be-
fore they had called on any theoreti-
cal considerations whatever, and re-
ported in scientific papers that their
observed curve demanded three cos-
mic ray bands of absorption coeffi-
cients .35, .08 and .04 per meter of
water, respectively. They afterward
computed from the foregoing con-
siderations what the theoretical ab-
sorption coefficients would be if their
observed cosmic rays were produced
by (1) the formation of helium out
of hydrogen (2) the formation of
oxygen out of hydrogen and (3) the
formation of silicon out of hydrogen.
The results came .32, .075, and .043,
well within the limits of uncertainty
of their analysis of their curve.
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