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NEW METHODS IN THE STUDY OF STELLAR SPECTRA'

) By DR. OTTO STRUVE
YERKES OBSERVATORY, UNIVERSITY OF CHICAGO, AND MCDONALD OBSERVATORY, UNIVERSITY OF TEXAS

. THIS year marks the one hundredth anniversary of
one of the greatest contributions to astronomy: In
1844 Bessel published a paper on the Astronomische
Nachrichten in which he showed that the slow angular
proper motions of Procyon and Sirius are slightly
irregular and that in the case of Sirius the departures
of the observations from uniform, rectilinear motion
are suggestive of a period of fifty years. Eighteen
years later Alvan G. Clark discovered a faint com-
panion to Sirius in the place predicted by Bessel’s
successors. The period of this companion, according
to a recent orbit by Volet, is 49.94 years—almost pre-
cisely the value deduced by Bessel. The extraordinary
physical character of the companion of Sirius—the
first white dwarf known to astronomers—has been the
subject of many recent investigations on the structure
of the stars and on the properties of matter in the

1 Address of the retiring vice-president and chairman of
Section D of the American. Assoclatlon for the Advance-
ment of Science (1943).

degenerate state. These remarkable advances in phys-
ical science were possible because Sirius is not a single
star, but is a binary pair in which the brilliant pri-
mary serves as an indicator of the distance, size and
mass of the system. The fundamental contribution by
Bessel consisted in the use of a new method: The
proper motions were used to reveal the existence of
an invisible (until then) companion.

It is appropriate that in view of this anniversary I
should devote my address to a deseription of several
new methods which have been of help in our investiga-
tions of double stars. - We are no longer dependent
solely upon visual observations of wide pairs which
can be resolved in our telescopes or upon accurate
proper motions to infer the existence of invisible com-
panions. Photometrie measurements of the brightnesses
of certain stars show periodic oscillations which can
only be explained if we assume that in a close unre-
solved pair the plane of the orbit lies in the line of
sight and that each component eclipses the other once
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ultramieroscopie particles, free Brownian movement -

in 4 liquid as fluid as water is far too large and rapid
to permit of photographie recording.

‘We are indebted to Dr. L. Marton, of Stanford Uni-
versity, and Dr. Otto Beeck and Mr. A. E. Smith, of
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the shell Development Company, Emeryville, for their
very generous cooperation in operating the Stanford
mieroscope and the Berkeley R.C.A. microscope, re-

spectively. Without this, our work could not have
been carried out. ,
I. M. ABramS

J. W. McBain

STANFORD UNIVERSITY
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A METHOD FOR CENTRIFUGING AT LOW
TEMPERATURE

TuE laboratory centrifuge is often employed in the
preparation of many biological materials. In a good
many cases, especially in enzyme work, it is desirable
or necessary to centrifuge at a low temperature. We
have adapted a Type 1-SB International Centrifuge
to run at a low temperature as described below. The
centrifuge is in no way impaired for other regular
uses. ‘

The drain in the bottom of the centrifuge case is
plugged with a rubber stopper, and small pieces of
dry ice are placed on the bottom of the case. The
amount of dry ice is determined by the length of time
of centrifuging. A 17-inch circle of sheet metal with
a 5-inch center hole is inserted in the case and is
lodged tightly on the bottom of the case over the dry
ice by tamping the metal circle along the outer edge.
The centrifuge head is placed in position and the
centrifuge is ready for use. It is desirable but not
necessary to obtain partial insulation of the centrifuge
by covering with several layers of cloth.

E. B. McQUARRIE
R. G. KLUENER
SCHENLEY RESEARCH INSTITUTE, INC.,
LAWRENCEBURG, IND. '
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