AMERICAN ASTRONOMERS REPORT

Here are highlights of some papers presented at the 107th meeting of the American Astronomical Society at
New York City, December 28-31, 1960. Technical abstracts will appear in the Astronomical Journal.

First True Radio Star?

In an unscheduled paper, Allan R.
Sandage, Mount Wilson and Palomar Ob-
servatories, described a  16th-magnitude
object in Triangulum that appears to be
the first case where strong radio emission
originates from an optically observed
star. It was found in the course of the
survey now being conducted at the radio
observatory of California Institute of
Technology to obtain very precise posi-
tions of radio sources. Twin 90-foot
parabolic antennas, movable to various
positions along a huge coss formed by a
pair of tracks, are used for this work.

Thomas A. Matthews first determined
a six-times more accurate position for the
source 3C48 than had hitherto been
established at Cambridge University in
England. The world’s largest steerable
paraboloid, the Jodrell Bank 250-foot
radio telescope, had set the source’s
diameter at less than four seconds of arc.

At 96 megacycles, the Caltech instru-
ments gave a radio flux intensity of
21.3 x 107 watt per square meter per
cycle per second, while in England values
of 50 and 43 were found at 159 and 178
megacvcles, respectively. So strong a flux
from such a small area led Dr. Matthews
to suggest that the 200-inch telescope be
used to search for an optical object in the
same place in the sky.

Dr. Sandage, in a recent 90-minute ex-
posure, found a star at the precise po-
sition. It is accompanied by a fainty
luminous nebulosity measuring about five
by 12 seconds of arc. The star is at right
ascension 1* 34™ 51*, declination -32°
5.2 (1950 co-ordinates), just where the

radio source is located, so there is practi-
cally no doubt that the two are the same.

Spectrograms taken by Jesse L. Green-
stein and Guido Munch of Caltech, and
by Dr. Sandage, show a combination of
strong emission and absorption lines un-
like that of any other star known. The
star or its gaseous envelope contains
ionized calcium, ionized and neutral
helium, and possibly oxygen ionized many
tmes. The spectrum shows no hydrogen,
the main constituent of all normal stars.

Since the distance of 3C48 is unknown,
there is a remote possibility that it may
be a very distant galaxy of stars; but
there is general agreement among the
astronomers concerned that it is a rela-
tively nearby star with most peculiar
properties. It could be a supernova rem-
nant. The radio output may be intrinsi-
cally 10 million times stronger than the
sun's.

If the star were surrounded by high-
energy electrons traveling in a magnetic
field at near the velocity of light, the
resulting synchrotron radiation would
produce both its light and the radio en-
ergy. Despite its yvellow color, the star is
unusually bright in the ultraviolet region
of the spectrum, an indication of synchro-
ron radiation.

Radio Observations
of a Planetary Nebula

During the past four years, several ob-
servatories have attempted to detect radio
emission from planetary nebulae. The
first definite success was recently achieved
by University of Michigan astronomers
A. H. Barrett, W. E. Howard, and F. T.

The tendency of the
members of the Coma
cluster to be irregularly
distributed is shown in
this plot by F. Zwicky.
In the central part, the
£ average distance be-
. tween galaxies is only
about a tenth as great
as in the general field
of the sky around the
cluster, Taken from the
.o ;. “Astrophysical Journal.”
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Haddock, in measuring radiation from
NGC 6543. This planetary, at right
ascension  17° 58™.8, declination +66°
38 (1950 co-ordinates), is one of the
brightest in the sky and remarkable for
its seemingly helical structure.

For their 3.45-centimeter (8,700 mega-
cveles per second) measurements, the
Michigan team used the 85-foot Portage
Lake radio telescope equipped with a
ruby maser developed by M. E. Bair, J. |.
Cook, and L. G. Cross. On two occa-
sions the nebula was observed by the
drift-curve method, in which the antenna
was pointed just west of the object, which
was then allowed to drift through the
antenna beam. On two other dates, the
antenna was alternately pointed toward
the nebula and away from it

These observations demonstrated the
existence of a radio source agrecing in
position with the nebula, and having di-
mensions considerably smaller than the
antenna beam-width of 6} minutes of arc.
A radio flux of 4.0 x 107" watt per square
meter per cyele per second was indicated
by the antenna temperature of 0.034°
Kelvin.

This is a considerably weaker source
than predicted. From the properties of
NGC 6543, determined by optical ob-
servations, the Michigan astronomers had
computed an expected antenna tempera-
ture of 0.074° K. A second calculation,
based on data furnished by Donald E.
Osterbrock, gave 0.135° K. Both predic
tions depend on an idealized model of the
planctary, whose assumed distance of
1,100 parsecs is uncertain.

Recently Thomas A. Matthews has ob-
served NGC 6543 at a wave length of 31.2
centimeters, using a 90-foot telescope of
Califormia Institute of Technology. He
finds an antenna temperature consistent
with the Osterbrock prediction.

On the other hand, microwave measure-
ments of NGC 6543 that agree with the
Michigan results have been made by
Roger Lynds at the National Radio As-
tronomy Observatory.

Clustering of Galaxies

Photographs taken with wide-angle
telescopes show that the distribution of
galaxies over the sky is distinctly non-
uniform. Most astronomers believe that
this is due to a tendency of galaxies to
occur in clusters. This belief was criti-
cally weighed in a paper presented by
Sidney van den Bergh, David Dunlap
Observatory, University of Toronto.

He raised the question: Is a cluster of
calaxies an indivisible unit, or divisible
into subclusters? Furthermore, are clus-
ters of galaxies the largest aggregations of




matter, or parts ol still larger organiza
tions?

Several ol
clusters being basic units were advanced

lines evidence against

by the Canadian astronomer. He first
called attention to the local group of
galaxies (including our Milky Way, the

Magellanic Clouds, the great spirals M31
and M33

svstems)

and a dozen or more nearby

Often the local group has been
small but

regarded as forming a cluster,

its members tend to occur in lnm]n ol

twos and threes, indicating subsvstems

Dr. van den Bergh also ;mu\((tl out
that the surface disuibution of galaxies
in the famous Virgo cluster is quite ir
regular. His recent study of radial ve
locities in the Virgo cluster shows that
it contains stable binary and multiple

svstems
Another well.kknown cluster of galaxies

that in Coma, seems to have a rather
\Huillth structure, on a \”ll;l’g' cxamina
tion of photographs. But Dr. van den

Bergh has applied a more searching test
On pictures taken with the 48-inch Palo
mar Schmidt telescope, he measured the
apparent than
100 galaxies near the core of the Coma

separatons among maore

system. Then_he made similar measure
ments for a synthetic cluster whose mem
bers had the same radial distribution as
in the Coma cluster, but whose directions
from the center were purely random.

I'he test showed that small projected
separations  were

more frequent in the

actual cluster than in the synthetic one
Flis result implies that subclusters occur
the Coma I hey be at
225,000 light-years if the

ol the of 200 million
However Dr. van den

Bergh comments, this apparent subcluster

in system, would
least
distance

light-vears
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ing might also be due to an incorrect
choice for the cluster center, or to the
existence of one or more small back-

ground clusters.
Although the Coma cluster seems to be

an isolated unit, there is growing evi

dence that the clusters in general are not

This Lick Observatory contour map indicates galaxy distribution in parts of

Serpens, Bootes, and Virgo.

[he cloud at the upper left contains over 1,200

counted members in 20 square degrees; below center is a complex of 2,800.

randomly spread over the sky, but have
In 1958,
George O. Abell, University of California,
studied the distribution of 2,712 clusters

i tendency toward clumping.
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clusters. He therefore believes
that the indications of superclusters are
real not

distant

and merely apparent

Water Vapor on Mars

All scarches for water
vapor in the atmosphere of Mars have
been negative, and lead
that

sped !l-luu'll\

to the conclusion
than 0035
gram ol water above each square centi
Carl Sagan,
of the University of California, reported

there cannot be more

meter of the planet’s surface

recent calculations on the problem.

It has long been known that the ob
temperature of Mars is
30 degrees centigrade higher than
would result from the sun shining on an
The amount
of this greenhouse effect «!r“uncl\ on the
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served  surface

thout
irless planet at its distance
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vapor in Martian atmosphere, and
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since the emissivity can estimated with

in narrow limits, D1

there is between 0.02 and 0.002 gram ol
water over each square cenumeter
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the earth’s surface
He points out that such very low water
vapor contents do not P clude life on
M Lhere are terrestrial organism
iate halophiles) that their entire
It ) requireinents from the moisture that
colleas on a crvstal ol salt
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