clenceNewsl ette

The Heeldy Summary of Current Seience

A Science Service Publication

Edited by Watson Davis
Vol XIII, No. 352.

Reg. U. S. Pat. Off.

10¢ a copy $5 a year
January 7, 1928

ASTRONOMY

Astronomers Told of Comet’s Wandering

HOW SKJELLERUP'S COMET AP-

PEARED through the telescope of the

Lowell Observatory on December 16, 1927.
From a drawing by E. C. Slipher

On this page James Stokley reports on the
interesting papers presented at the meeting of
the American Astronomical Society. This was
held at Yale University, December 29 and 30.

People who expected the Skjellerup
comet to be a bright object in- the
western evening sky will be disap-
pointed. The comet has turned around
and is moving back again to the south-
ern sky. This is shown by observa-
tions made at the Wellesley College
Observatory by Prof. John C. Dun-
can, and announced at the meeting.

Professor Duncan had been observ-
ing the comet for several days with
his telescope, and on Christmas he was
surprised to find that it was south of
the place where he had seen it on
Thursday previous. According to the
expectations of astronomers, it should
have continued in its northerly mo-
tion. On Tuesday, December 2%, he
saw it again still farther south, con-
firming his Yuletide observation. Since
the comet is rapidly getting fainter, it
is unlikely that it will be observed
with the naked eye again.

The astronomers saw what it looked
like in a photograph made at the Low-

ell Observatory in Arizona. This, the
first photograph to be made of this
heavenly wanderer, was sent to the
meeting by Dr. V. M. Slipher, direc-
tor of the Arizona institution. Though
only a white spot on a gray back-
ground, the photograph was received
with applause because it had been
made when the object was very close
to the sun, which made pictures of
it extremely difficult.

In the paper by Dr. Slipher details
were given of observations of the
comet by analyzing its light through
the spectroscope. When first seen
from there, on Friday, December 16,
the spectrum revealed its light to be
principally reflected sunlight, but in
the next few days there appeared
strong bands which indicated the
presence of the element sodium, one
of the two constituents of table salt.
A peculiarity of these sodium bands
was that they appeared not only in
the light from the comet’s nucleus,
but also a long distance from it. These
spectrum photographs also showed that
it was moving away from the earth at
a speed of nearly 60 miles a second.

Brilliant Fireball

Comets were but one of many
papers presented to the meeting. Dr.
C. P. Olivier, of the University of
Virginia, told of a fireball that had
been observed last summer in North
Carolina. This is a very brilliant shoot-
ing star. As the result of observa-
tions made by a number of laymen
and communicated to Dr. Olivier, he
has found that this fireball was about
76 miles above the surface of the
earth when first seen, that its path
was about 116 miles long and that it
vanished at a height of 18 miles travel-
ing with a speed of 17 miles a sec-
ond. As it appeared in such  a posi-
tion that it overtook the earth as it
sped along in its own orbit, its real
speed must have been considerably
greater he said.
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SKJELLERUP’S COMET photographed
by E. C. Slipher of the Lowell Observatory
on December 16, 1927. Made when the comet
was within five degrees of the sun, this rep~
resents one of the most difficult astronomcal
photographs ever attempted

Eclipse Coming

If you missed seeing the eclipse of
the sun visible in New England on
January 24, 1925, you only need wait
until 1932 for another chance. What
is better, you can combine it with your
vacation for this eclipse will happen
on August 31, 1932. The path of
fotality, in which the moon will com-
pletely cover the sun and the corona
which surrounds it will flash out in
all its glory, crosses the White Moun-
tains of New Hampshire, Miss Caro-
line Furness, of Vassar College, stated.

The exact path of this eclipse, the
next to be seen in the United States,
has just been worked out by Dr. L. J.
Comrie, of the British Nautical Al-
manac Office, in London. It was
presented at the meeting of the
American Astronomical Society. Pre-
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Astronomical Meeting
(Continued from page 1)

vious determinations of the track, he
stated, are much in error. The path
in which the eclipse will be seen as
total, as given in a famous work by
Oppolzer, an Austrian astronomer, and
known as the “Canon of Eclipses,” is
much farther north than it will actu-
ally be, said Dr. Comrie. A later de-
termination by an American astron-
omer is also in error, it was stated.
Dr. Comrie’s more accurate figures
were made possible by the recent
“Tables of the Moon,” by Prof.
Ernest W. Brown, of Yale University.

“Roughly speaking” says Dr. Com-
rie, “the eclipse occurs at 3:30 p. m,,
local time, lasts 100 seconds, the sun
being 30 degrees high, and the track
100 miles wide. The central line runs
from Pierreville, - Quebec, to Bidde-
ford, Maine. At points along this line
the eclipse will have the longest dura-
tion. The southern limit of the area
in which the eclipse will be seen as
total runs from Montreal to Salem,
Mass., and the northern limit from St.
Jean des Chaillons, Quebec, to Rich-
mond, Maine. The central line passes
over the White Mountains, which will
probably provide some good observ-
ing sites.”

Three Rivers and Sherbrooke,
Quebec; Portland, Maine, and Ports-
mouth, N. H., are all well within the
path, and should have a good view of
the eclipse. Montreal will be just
on the edge, as was New York at the
time of the eclipse in January, 1925,
so that probably people in one part of
the city will have a total eclipse, with
the sun’s corona flashing out for an
instant. In the western part of the
city, however, there will probably be
seen the “‘diamond ring” effect, ob-
served in lower New York in 1925,
when a bit of the sun’s edge con-
stantly remained visible. Boston is
sufficiently far away from the path
that even this will probably be absent,
and all they will see will be a very

large partial eclipse, with a crescent
of the sun constantly in view. At
points farther away, a still smaller
partial eclipse will be seen, with a
larger crescent of sunlight remaining
in view.

Can Count Atoms

Prof. Henry Norris Russell fur-
nished one of the most important
papers from a scientific viewpoint that
had been presented to the meeting
when he told of the recent work he
has been doing at the Mt. Wilson Ob-
servatory. He is also a research as-
sociate of the Carnegie Institution,
which operates it, and his work was
done in cooperation with Dr. Walter
S. Adams, the director.

The important effects of this work,
stated Prof. Russell, are that it is now
possible for astronomers to deter-
mine the relative number of atoms in-
volved in causing the lines that appear
in spectrum photographs of the sun
and stars. These lines that appear
when the light is passed through the
prisms of a spectroscope, have long
enabled astronomers to determine the
chemical elements in the stars. Strong
lines like the yellow one due to so-
dium and known as the D line, may
require a hundred thousand times the
number of atoms that give rise to the
faintest lines observed, he stated.

With the great spectrograph at-
tached to the 100-inch telescope of
the Mt. Wilson Observatory, the larg-
est in the world, these principles have
been applied to the stars. This per-
mits an actual confirmation of theories
about the stars’ atmosphere. He has
found for instance, as previously sus-
pected, that the number of atoms in
the excited states in hot stars like the
sun is greater than in cooler stars like
Arcturus or Betelgeuse.

The third important result, he
stated, is that the total quantity of
material in the atmosphere of a star,
that is in the part above the visible

(Turn to page 11)

SCIENCE NEWS-LETTER, The Weekly
@ Summary of Current Science. Published

by Science Service, Inc., the Institution

for the Popularization of Science or-
ganized under the auspices of the National Acad-
emy of Sciences, the National Research Council
and the American Association for the Advance-
ment of Science.

Publication Office, 1918 Harford Ave., Balti-
more, Md. Editorial and Executive Office, 21st
and B Sts., N. W., Washington, D. O. Address
all communications to Washington, D. C.

Entered as second class matter October 1,
1926, at the postoffice at Baltimore, Md., under
the act of March 3, 1879. Established in mime-
ograph form March 13, 1922. Title registered
as trade-mark, U. S. Patent Office.

Subscription rate—$5.00 a year postpaid. 10
cents a copy. Ten or niore copies to same ad-
dress, 5 cents a copy. Special reduced subscrip-
tion rates are available to members of the Ameri-
can Association for the Advancement of Science.

Advertising rates furnished on application.

Copyright 1928, by Science Service, Inc. Re-
publication of any portion of the SciENCR Nuws-
LETTER is strictly prohibited since it is dis-
tributed for personal, school, club or library use
only. Newspapers, magazines and other publica-
tions are invited to avail themselves of the nu-
merous syndicate services issued by Science Serv-
ice, details and samples of which will be gladly
sent on request.

Bdwin B.
Watson Davis; Staff
Eimily O.
Sales and Advertising

Staff of Science Service—Director,
Slosson; Managing Editor,
Writers. Frank Thone. James Stokley,
Davis, Majorie MacDill;
Manager, Hallie Jenkins.

Board of Trustees of Science Service—Repre-
senting the  American Association for the Ad-
vancement of Science, J. McKeen Cattell, Treas-
urer, Editor, Science, Garrison, N. Y.; D. T.
MacDougal, Director, Desert Laboratory, Tucson,
Ariz.; M. I. Pupin, Professor of Llectrome-
chanics, Columbia University, New York City.
Representing the National Academy of Sciences,
John C. Merriam, President, Carnegie lnstitution
of Washington; R. A. Millikan, Director, Norman
Bridge Laboratory of Physics, California Institute
of Technology, Pasadena, Calif.; Dr. David
White, Chairman of the Division of Geology and
Geography, National Research Council. Repre-
senting National Research Council, Vernon Xel-
logg, Vice-President and Chairman of Executive
Committee, Permanent Secretary, National Re-
search Council, Washington, D. C.; C. G. Abbot,
Director, Astro-Physical Observatory, Smithsonian
Institution, Washington, D. C.; Vietor O.
Vaughan, Professor Fmervitus of Hygiene, Uni-
versity of Michigan, Representing Journalistic
Profession, John H. Finley, Associate Nditor,
New York Times; Mark Sullivau, Writer, Wash-
ington, D. C.; Marlen E. Pew, Editor of Editor
and Publisher, New York City. Representing E.
W. Scripps Estate, W. E. Ritter, President. Uni-
versity of California; Robert P. Scripps. Scripps-
Howard Newspapers, West Chester, Ohio; Thomas
L. Sidlo, Cleveland, Ohio.



Astronomical Meeting
(Continued from page 2)
surface, can be determined. In a star
such as Betelgeuse the bright north-
ern member of the Constellation of
Orion, which now shines in the south-
eastern evening sky, there is two hun-
dred times as much stuff as in the
sun’s atmosphere. And as this at-
mosphere is much less than that of
the sun, it must be much deeper, per-
haps many hundreds of thousands of
miles. There is also evidence that the
chromosphere, the outer layer of the
star, is much more extensive in these

giant stars than in the sun.

Einstein Substantiated

Another objection to the validity of
Einstein’s theory of relativity was ef-
fectually disposed of when Dr. Ross
W. Marriott told of measurements
made by him and Dr. John A. Miller
of the moon’s diameter during a total
eclipse of the sun. Einstein predicted
that light from a distant star, when
passing close to the sun, would be
bent slightly towards it. Stars near
the sun can only be photographed
when its brilliance is obscured by the
moon coming in front of it, as in a
total eclipse. Photographs made at
various eclipses have shown that the
stars near the sun actually were closer
together than would have been ex-
pected.

A few years ago Dr. Charles Lane
Poor, of Columbia University, made
the suggestion that this was caused by
the star’s light entering the cool sha-
dow of the moon in the atmosphere of
the earth. He suggested that this
could be checked by measuring the
diameter of the moon during an
eclipse as compared with its diameter
at other times, if it was due to such
a cause the moon would be similarly
effected. After a long series of meas-
urements, Drs. Marriott and Miller
have found the moon’s diameter dur-
ing an eclipse to be precisely the same
as at other times, thus substantiating
Einstein.

Elected Honorary Member

One of the world’s champion dis-
coverers of comets and tiny planets
was honored by the society when they
elected Dr. Max Wolf, of Heidelberg,
Germany, to honorary membership.
Only foreign astronomers of great
eminence are thus honored by the
society.

House Bought with Comets

How the “greatest astronomical
observer of his generation,” as the
late Edward Emerson Barnard is con-
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Dog Star Has Many Claims to Fame
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WEST NORTH EAST
By JAMES STOKLEY scope. One of these is called La-
The nearest naked eye star ordi- lande 21185, after its nuynb.er n
narily seen from the United States; Lalande’s star catalog. It is in the
the brightest of all the stars, except constellation of Leo Minor. The

the sun; a star with a close satellite
made of the densest known stuff in
the universe; the star which to the
ancient Egyptians foretold the an-
nual inundation of the Nile and the
star which has provided important
evidence in favor of the validity of
the theory of relativity—any one of
these things would seem to make a
star of some interest.

But it happens that all this is true
of one star, and a star that is now
with us in the evening sky. Go out-
side tonight, if it is clear, and look
over to the southeast. The brightest
star there is Sirius, the “dog star,”
that has all these claims to fame.

Is Nearest Star
There are two other stars which
rise above the horizon for people in
the United States, and which are
nearer than Sirius, but they are too
faint to be seen except with a tele-
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other, known as Barnard’s proper
motion star, because of its extremely
great speed across the heavens, is in
the constellation of Ophiuchus, the
Serpent Bearer. Perhaps there are
one or two other faint stars as close,
which have not yet been identified.

However, at present we are con-
cerned with Sirius. Measured in
the popular measuring stick of the
astronomer, it is 8.67 light years
from us.

It is principally on account of its
closeness that Sirius appears so
bright to us, for it would appear
only 26 times as brilliant as the sun,
if both could be viewed from the
same distance.

In recent years, the so-called
“companion of Sirius” has claimed a
large amount of attention in the
astronomical world, even though it
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Dog Star Has Claims to Fame
(Continued from page 11)
is so faint that a large telescope is
required to reveal it. It was over
75 years ago that the presence of
such a companion was found though
not for some years later was it ac-
tually seen.
Influenced by Gravity

When two heavenly bodies, no
matter how far distant, revolve
around each other, they do so under
the same influence of gravitation
Fhat pulls a stone to the earth. And
just as the military engineer, for
example, can calculate the exact way
in which gravitation affects the pro-
jectile from a big gun, the astron-
omer can calculate the influence of
gravitation between these two stars,
far out in space. He can see the
paths they take. From this he can
figure out the mass of each. And
when he does, he finds the curious
fact that though the faint companion
of Sirius is only 1/10,000 as bright
as its big brother, it is two-fifths as
massive,

One of the latest chapters in the
history of the companion of Sirius
has been written within the past
few years. It seemed, theoretically,
as if the companion should be ex-
ceedingly dense, far more than lead
or mercury or other dense terrestrial
elements. The density of a substance
depends on its mass and volume—
the mass was known, but with a
body as small and as distant as this,
there is little hope for measuring the
diameter, and hence the volume.

Einstein’s Answer

Here the theory of relativity ap-
pears in the picture. If light waves
start from a body in which gravita-
tion is very strong, because of great
density, they should be slowed a
little by the pull in leaving. If the
light from such a dense glowing
body is broken up into the colored
spectrum by a spectroscope, the lines
which cross it should be a bit nearer
the red end than in the light from
a similar glowing body on the earth.
Such a shift, though very small, was
found in the light from the sun. In
a very dense star, such as the com-
panion appeared to be, it should be
perhaps twenty or thirty times as
great.

With the 100 inch Mt. Wilson
telescope, the largest in the world,
Dr. Walter S. Adams succeeded in
photographing the spectrum of the
companion, in itself a difficult pro-
cedure. In these photographs the
shift was very close to that pre-
dicted by Einstein’s theory. It

showed the diameter of the star to
be about a thirtieth that of the sun,
or about 30,000 miles. Thus was
furnished at the same time strong
evidence in favor of the relativity
theory, as well as in favor of the
theory of the stars. In other words,
as has been said, it was a case of
killing two birds with Einstein.

Densest in Universe

Its diameter so small, and its mass
so great, the density of the com-
panion is inconceivably great. A
pint of water weighs about a pound,
according to the old proverb; a pint
of lead about eleven and a half
pounds, a pint of mercury about 14
pounds, but a pint of the stuff of
which the companion is made, if we
could obtain it, would weigh about
25 tons!

Professor A. S. Eddington, of
Cambridge University, has shown
how this can be possible. According
to his ideas, the atoms in the star
are broken up. Ordinary atoms are
supposed to consist of a structure
similar to the solar system, with a
“proton” taking the place of the sun,
and electrons of the planets which
revolve around it. Thus there is a
limit to the closeness with which
they can be crowded together, and
the density of ordinary matter. But
in the companion of Sirius the atoms
are undoubtedly greatly ionized,
which means that most of the outer
planets of the atomic system are
loose, and floating around freely.
The remaining central part is so
much smaller than the original atom
that far more can be crowded to-
gether, and such great densities can
be attained. But as yet there seems
to be no way of imitating this pro-
cess on the earth, and we cannot
hope to have paper weights made of
the stuff.

Other Stars

So when you see Sirius tonight
blazing in the southern sky, remem-
ber that there is more to it than ap-
pears to the naked eye. Above
Sirius and to the east is its neighbor,
Procyon, in the Little Dog, and
which is also accompanied by a
dense companion. The constellation
of Orion shines to the west of Sirius,
while overhead is Capella.  The
heavenly twins, Castor and Pollux,
appear below to the southeast. Over
in the east is Regulus, at the bottom
of the handle of the sickle, part of
Leo, the lion. No planets are visible
in the evening sky this month,
though Venus is still in the eastern
sky before sunrise.
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Bought House with Comets
(Continued from page 11)

sidered, once bought a house in Nash-
ville by discovering comets was de-
scribed by Dr. R. G. Aitken. Dr.
Aitken, who is in charge of the Lick
Observatory of the University af Cali-
fornia, delivered an address as retir-
ing vice-president of the astronomical
section of the American Association.

Taking Dr. Barnard, who was a
native of Nashville, and whose astron-
omical career largely began at the
previous meetings of the Association
at Nashville in 1877, as the subject
of his address, Dr. Aitken related
many personal reminiscences.

“On September 17, 1881, he found
a comet,” said Dr. Aitken, “and he
sent word of the discovery to Lewis
Swift, and through him to astronomers
generally. This comet was therefore
carefully observed and is known, in
the annals, as Comet 1881 VI. This
discovery had important consequences
quite other than its bearing upon his
reputation as an observer. Mr. H. H.
Warner of Rochester, New York, had
offered a prize of $200 for each un-
expected comet discovered by an
American observer. This prize came
to Barnard for the discovery of
Comet 1881 VI; Mrs. Barnard felt
that ‘the money must be used for some
definite purpose, and with her en-
couragement, and faith that later pay-
ments would be met ‘somehow,” and
that they would ‘manage,’ it was ac-
cordingly used as the first payment
for a house. Faith backed by hard
work had its due reward, for Mr.
Warner’s offer was continued for sev-
eral years, and Barnard actually won
enough prizes for cometary discoveries
to pay for the ‘Comet House,” as it is
still known here in Nashville and to
all astronomers.”

Upon the founding of the Lick
Observatory in 1887 Barnard, then at
the age of 30, joined its staff. Later
he went to the Yerkes Observatory,
in Wisconsin. Among the many im-
portant discoveries which he made,
said Dr. Aitken, were those of the
fastest moving known star, and also
the second closest, the first moon of
Jupiter to be found since 1610, the
“Gegenschein” or faint glow of light
that appears in the sky opposite the
sun, as well as numerous comets and
double stars. As a great astronomer,
concluded Dr. Aitken, Barnard was
“honored by astronomers throughout
the world. Barnard, the modest,
simple-minded, unselfish, kindly man
was loved by everyone who knew
him.”
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