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GENERAL SCIENCE

Galaxy of Scientific Stars
Give Their Views at Harvard

Taking Part in Great Tercentenary Celebration,
Leaders in Many Fields Address Notable Gathering

Harvard  University's Tercentenary
Celebration now in progress has brought
to Cambridge a group of about 70 of
the world’s most distinguished scientists
from many lands. When the Puritans
established a college at Newetowne in
1636, it was the birth of higher educa-
tion in this country. The intellectual
féte commemorating this beginning is
reported in some of its highlights by
the following articles.

PHYSICS

Sir Arthur Eddington—
Relativity Too Artificial

IN HIS own characteristic way Sir
Arthur Eddington, noted British
astronomer from Cambridge University,
England, mildly chided both relativity
theory and the quantum theory for arti-
ficiality in his address at the Tercente-
nary Celebration of Harvard University.

Speaking on “The Cosmical Constant
and the Recession of the Nebulae,” Sir
Arthur set up a simple ideal problem in
cosmology and attempted to solve it by
mathematical attack on the large, or
macroscopic scale through relativity and
also on the small or microscopic scale
through quantum theory.

His intent in doing this, he indicated,
was to find some link in meaning be-
tween the important constants “K” of
gravitation and the cosmical constant
“lambda” in the relativity theory, and
the equally important constants of quan-
tum theory—Planck’s constant “h” and
the other microscopic constants.

The two answers to his hypothetical
problem linking relativity and quantum
theory, he said, must agree and should
disclose hitherto unrecognized relations
between the mutual constants.

Inherent Artificialities

Both quantum theory and relativity
theory, Sir Arthur disclosed, have in-
herent artificialities which make the
problem difficult. For example, Sir
Arthur said, “We had to catechize the
quantum physicist, who writes down a
wave equation for two or three particles,
as to what he had done with the rest of

the universe. Similarly when the cos-
mologist treats the cutvature of a vacuum
(in relativity theory) we have to ask
what he has done with the particles
removed.”

The ideal problem proposed by Sir
Arthur for solution was to find the state
of equilibrium of a radiationless, self-
contained system of a very large number
of particles, both positive and negative.

First step in the solution, said the
British astronomer, is to obtain the pro-
jection of the spherical Einstein uni-
verse into a flat space. A spherical space
of uniform density throughout, he dis-
closed, becomes, after projection, a flat
sheet with a density distribution concen-
trated toward the center and fading off
to zero at infinity. This distribution re-
sembles the distribution of electron den-
sity in the atom of the physicist.

Without following the details of Sir
Arthur’s mathematics it can be ex-
plained that he arrives at a value for
the number of particles in his idealized
universe problem which he calls a
“deputy cosmical constant.” To dis-
tinguish it from the important cosmical
constant lambda, Sir Arthur calls it the
“cosmical number.”

“Precisely”

I feel satisfied,” declared Eddington,
“that the cosmical number is precisely
2:136.2255, The number of particles in
this Eddington universe would total 2
multiplied by itself 255 times and then
multiplied by 272.”

From his mathematics Sir Arthur was
also able to calculate the limiting max-
imum speed of recession of the distant
nebulae which checks fairly well with
observed measurements on the expansion
of the universe.

The limiting speed, he declared, is
432 kilometers per second per mega-
parsec. The first part, 432 kilometers
per second is, of course, a velocity
amounting to 268 miles a second, or
964,800 miles an hour. A parsec is an
astronomical unit of distance equal to
3.26 light years or about 20,000,000,-
000,000 miles. And a megaparsec is a
million parsecs.
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What Sir Arthur is saying, therefore,
is that for every 20,000,000,000,000,-
000,000 miles one goes out into space
the velocity of recession of the nebulae
increases by 964,800 miles an hour.
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PHYSIOLOGY

Prof.EdgarDouglas Adrian—
Man Needs Bigger Brain

IF MAN'’S life is ever to be lived along
entirely rational lines, free from such
disturbances as war, crime, and economic
booms and depressions, he will have to
find a way of increasing the size of his
brain.

This is the conclusion to be drawn
from what Prof. Edgar Douglas Adrian
of Cambridge University, English Nobel
laureate and one of the pioneers in
“brain wave” investigations, told scien-
tists at the Harvard Tercentenary Cele-
bration of the relation between the
nervous system and human behavior.

Scientific delvings into the mechanism
of the mind and body, by “brain waves”
and other techniques, show that the
only certain method by which human
behavior can be improved is the appar-
ently impossible feat of breeding men
with larger brains.

Tantalizing

“It is tantalizing,”” Prof. Adrian said,
“to think of the new relations we should
see, of the new world of thought we
should live in, if our brains were but
twice their present size. Our behavior
would then be superhuman!”

Not even the most fanciful mind,
given to picturing a race of supermen
in a world to come, could conceive of
the result, which Prof. Adrian described
as “beyond the power of human
thought.”

It 1s unlikely, he said, that neurology,
study of the brain and nervous system,
will give new methods of control over
human behavior, though it will certainly
improve some of the methods that
already exist, such as the control of be-
havior by drugs. The new narcotics
which “give peace of mind before a
surgical operation” show what may be
expected in the future from this method
of regulating our brains and controlling
our behavior.

Studies of the electrical activity that
accompanies brain activity, the so-called
brain waves, may show what takes place
in the brain during the learning process,
when new associations are formed in
the brain, and why an incentive of an
emotional sort is necessary to this proc-
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ess. There are definite changes in the
electrical activity of different regions,
Prof. Adrian pointed out, when we
direct our attention from the visual field
to the auditory, and vice versa. These
are not beyond analysis and ten or even
twenty years from now Prof. Adrian be-
lieves scientists will know much more
about the nerve changes that take place
during certain mental processes. The
nerve mechanism of consciousness itself,
however, will perhaps never be dis-

covered.
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i)ﬂ:.maytto Struve—
New Red Nebula

THE great cloud-like patches of light,
so spectacular in astronomical photo-
graphs and known as diffuse nebulae,
are really dust clouds that mirror the
light of nearby stars, an astronomical
team from Yerkes Observatory, consist-
ing of Drs. Otto Struve, C. T. Elvey
and F. E. Roach, has discovered.

Dr. Struve told the scientists at the
Tercentenary meeting how he had
proved that these nebulae within our
own stellar system, the Milky Way,
shine by reflected light and consist not
of gases but of relatively large aggre-
gates, cosmic dust particles of about one
thousand atoms each.

These diffuse nebulae reflect the red
light of nearby red stars without change,
much as sunlight is often reflected beau-
tifully on a fleecy cloud in another part
of the sky. If, instead of a red star,
there is a blue star nearby, the mirror-
like nebula sends out blue light. This is
proof that the particles in the nebula
are not small like the gas particles in the
earth’s atmosphere. On the earth the sky
is blue because the layers of atmosphere
scatter the blue in the sun’s light more
effectively than the red wavelengths.

First Result

Dr. Struve’s explanation of one of
the puzzles of the sky comes as the
first result from McDonald Observa-
tory on Mt. Locke, Texas, which is
operated jointly by the University of
Texas and the University of Chicago.
Dr. Struve is director of both Yerkes
and McDonald Observatories.

The big telescope for McDonald Ob-
servatory is not yet ready for use but
this investigation was conducted with a
sort of “‘candid camera” of the sky; the
Schmidt camera telescope which has a
wide field and very great light-gathering
power that allows short exposures.

THE RED NEBULA
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A cloud of cosmic dust, reflecting the red light of its neighbor star Antares, is
this diffuse nebula (lower center) as photographed by the “photovisual”’ process

at McDonald Observatory.

The extent to which the process with its yellow

filter brings out the red light of this nebula is realized when comparison is made
with a photograph by the ordinary process shown on the facing page.

Because the Schmidt camera is so new
in America, Dr. Struve was unable to
interest professional lens makers in its
construction. The instrument used at
McDonald Observatory was the work of
the Chicago amateur astronomer, C. H.
Nicholson, who now operates the new
state police radio station WQPD at
Duquoin, Il
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ASTRONOMY

Prof. Arthur Haas—
Source of Star Energy

APERPETUAI. interchange of en-
ergy between light rays everywhere
racing through the universe and the
shining stars may account for the seem-
ingly endless store of energy in the lat-
ter, it was suggested before the gathered
scientists at Harvard University’s Ter-
centenary celebration by Prof. Arthur
Haas, noted Viennese physicist now at
Notre Dame University.

Each photon of light in space, Prof.
Haas indicated, loses a “primordial en-
ergy-element during each oscillation or
in travelling one wave-length.”

The loss 1n radiant energy in the uni-
verse, Prof. Haas showed by calculation,
is almost identical with the energy pro-
duction by stars and star-systems. He
said: ““The energy which is given off in
the form of primordial energy-element

might therefore be compensated by the
energy production of the stars. Perhaps
we might consider the energy which is
liberated in the form of primordial en-
ergy-elements as the source of the radi-
ation of the star-systems.”

The important concept of “primordial
energy-element” which is basic in Prof.
Haas' statement is one of four ‘‘sub-
atomic” constants whose theoretical
origin was shown. Declared Prof. Haas:

“The elementary quantum of action
may be represented, as is well known,
either as a product of energy and time
or as a product of length and momen-
tum. If we therefore divide the ele-
mentary quantum of action by cosmic
constants of the dimensions of time,
energy, length and momentum respec-
tively, we obtain four ‘subatomic’ con-
stants, one for energy, one for time, one
for length, and one for momentum. The
subatomic energy constant might be
called the primordial energy-element.”

Also in his discussion, Prof. Haas
computed roughly the total mass of all
the matter in the universe based on the
estimated density of matter in the ob-
servable part. The upper limit of mass
for a sphere of the observed density
would be 1057 grams. Thus the matter
in the universe weighs in tons approxi-
mately the figure 10 with 51 zeros after
it. Expressed in terms of the sun’s mass,
the universe weighs approximately 10
with 24 zeros following.
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