NEW, POWERFUL, IMPORTED

5X MAGNIFIER

o Self-illuminating
e Precision optical lens

e Uses standard
batteries

o Dozens of uses

Handy, pock-
et-sized (634"
long) 5X magni-
fying glass is
not a toy, but a
precision-made,
imported optical in-
strument that works
on the same basic
principle as space-age
4 electron microscopes —
y it lights up what it mag-
nifies. Self-illuminating;
ideal for stamp and coin
collectors, botany and biology
students, inspecting textiles,
doing close work on hunting
and fishing gear, fly-tieing, labo-
ratory study, etc. Useful item,
this, and a real buy for $2.95.
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MADISON HOUSE, Dept.SN7-1
488 Madison Avenue, N.Y. 10022

Enclosed is check or m.o. for $
—__5X magnifiers at $2.95 each.
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ASTRONOMY'S
NEW TOOL
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QUALITY
PRODUCT
FOR YEARS
OF USE

AT tasT SIDEREAL TIME Amrwn;E4

Adjustable to date, time, longitude, latitude
and every cycle of change. Hour by hour,
day by day, year by year.

MANY IMPORTANT AND INTERESTING THINGS
CAN NOW BE DONE WITH GREATER
ACCURACY THAN EVER BEFORE.

sook “FIND THE STARS”

(90 pages - 8%2''x11’’) with constellation maps
and duta on hundreds of celestial objects.
Explains and illustrates time, motion and many
uses for ACCUSTAR. Gives the long sought
answer to the main probl of an t
with a telescope.

INDISPENSABLE FOR TEACHERS, STUDENTS
OR PROFESSIONALS.

SCHOOLS: for informa- it:
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id to Education, write:

Schoolmasters Science,| and 9
745 State Circle, Ann| Instrument

Arbor, Mich. 48104
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Optical object in Cygnus has been

X-RAY ASTRONOMY

National Geographic-Palomar Sky Survey

identified as an X-ray emitter.

A Science in High Gear

Rocket-borne instruments open new radiation region
to scientists; results pour in faster than normal
communications channels can handle them.

by Ann Ewing

The relatively new field of X-ray
astronomy, opened only since rockets
were hurled accurately beyond the bulk
of earth’s atmosphere, is providing im-
portant clues to energy sources in stars,
galaxies and cosmic space.

The softest X-rays, having an energy
of some 100 electron volts, cannot
penetrate a sheet of paper. Hard X-
rays, of the kind received by a
patient examined in a doctor’s office,
have energies of hundreds of millions
of electron volts.

Although hard X-rays penetrate
much farther into the atmosphere than
do soft ones, that is, to about 75,000
feet, there is so much other radiation
at this balloon altitude that it is dif-
ficult or impossible to make astronomi-
cal observations there.

The reason stars emit X-rays is not
known, although the radiation is defi-
nitely associated with high tempera-
ture plasmas and the interactions of
high energy particles, not with radium
as are many of the medical X-rays.

Since the discovery of discrete
sources of X-ray emission from the
sky in 1962—some of them star-like
objects—new findings concerning their
number and distribution have been re-
ported at a gaspingly fast pace. Astro-
physicists have also been straining their
theories to explain why X-ray sources

generate radiation in this wavelength
at all.

The pace has been so fast that
many of the discoveries are communi-
cated to interested astronomers by
preprints of reports submitted to such
publications as the ASTROPHYSICAL
JOoURNAL, NATURE, SCIENCE, and PHYS-
ICAL REVIEW LETTERs, all of which
have relatively short lag times between
submission and printing.

Some of the findings have such im-
portant implications as to how energy
is generated that conservative scientists
seriously consider reporting their
results in newspapers and other com-
munications media even before they
have appeared in a scientific journal or
been detailed at a meeting.

Such a reversal of the usual proce-
dure would not even have been thought
of by most scientists a few years ago.

This month alone, scientists will
learn of:

o Tentative identification of the first
quasar emitting X-ray radiation. Scien-
tists at the Naval Research Laboratory
in Washington believe they have de-
tected X-rays emitted by the quasar
known as 3C-273-B.

e New clues concerning the density
of interstellar matter based on the dis-
tribution of X-ray sources around the
plane of the Milky Way galaxy. The
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improved map of distribution is being
analyzed by scientists at American Sci-
ence and Engineering in Cambridge,
Mass.

® The third identification of an X-
ray source with an optically known
object, this one in the constellation of
Cygnus. This identification was a joint
effort of ASE scientists and astrono-
mers from Mt. Wilson and Palomar
Observatories. Details are reported in
the June ASTROPHYSICAL JOURNAL.
From recent examination of photo-
graphic plates taken as early as 1901,
this object has been found to have a
rapidly fluctuating light output of about
one magnitude.

Sky Survey

Detail of region shown at left.

The early experiments in X-ray
astronomy were concerned exclusively
with the sun, some of whose X-rays
are now known to have a major con-
trolling influence on the quality of
shortwave radio communications.

Dr. Herbert Friedman of the Naval
Research Laboratory, a pioneer in
rocket and satellite astronomy, be-
lieves that the sun’s lower corona con-
sists of thin, magnetically trapped
threads of plasma. The tightly-looped
magnetic ropes in this solar region are
“pinched,” resulting in rapid increases
of temperature and density, producing
X-rays.

From these observations have come
the suggestion that the lower solar
corona is a web of fine magnetic ropes,
tightly looped from sunspot to sun-
spot, covering the sun’s surface like a
knit sweater. A single thread may
stretch 20,000 to 100,000 kilometers
from one sunspot to another.

Dr. Friedman also has found that
energetic X-ray emissions from the
sun fluctuate rapidly, varying as much
as 50 percent in a few seconds.

Even more exciting to astronomers
than the observations of solar X-rays

was the discovery in 1962 of an X-ray
source in the heavens, one of rela-
tively great intensity and of a differ-
ent type than had been predicted.

The bright X-ray source discovered
by Drs. Herbert Gursky, Riccardo
Giacconi and Frank Paolinit of Amer-
ican Science and Engineering and Dr.
Bruno Rossi of MIT in the constella-
tion of Scorpius radiates X-rays with
quite remarkable intensity. Although it
is light years rather than light minutes
away as the sun is, Scorpio XR-1, has
a detected X-ray output rivaling that
of the sun.

Soon after Scorpio XR-1 was identi-
fied, scientists at the Naval Research
Laboratory detected X-rays from the
region of the Crab Nebula, the giant
supernova that exploded on July 4,
1054.

Since then at least 30 discrete sources
of X-rays have been detected. Many
of them are believed to be associated
with supernova recorded during the
past 2,000 years.

With the identification of a third
known source of both optical and
X-radiation, however, scientists now be-
lieve that X-ray sources can be divided
into two groups. One is a nebulous
region, such as the Crab; the other is
star-like, such as those in Scorpius or
Cygnus.

Both of the stellar-type objects have
been found to be variable in light out-
put. In order to make a better compari-
son between the two, astronomers at
Mt. Wilson and Palomar Observatories
are starting now to take additional
photographs of the region containing
the source Cygnus XR-2. They hope to
“gain more confidence” in the Cygnus
identification, according to Dr. Allan
R. Sandage of Mt. Wilson and Palo-
mar Observatories and his co-workers.

The ASE group has also found the
new clues concerning the density of
interstellar matter. Preliminary results
from studying their new chart of the
distribution of X-ray sources indicate
that interstellar matter is denser by a
factor of four to six than the one atom
per cubic centimeter now generally ac-
cepted.

The tentative identification of quasar
3C-273-B as a source of X-rays, the
first such known, is being checked by
scientists at the Naval Research Labora-
tory. Their preliminary finding is that
the outpouring of X-rays from this
quasar is about 100 times its emission
in radio waves. The observations were
made from an Aerobee rocket launched
in early May.

One theory suggested to explain the
variability of such objects as Scorpio
XR-1 and Cygnus XR-2 is that they
are binary systems, one component of
which is an old neutron star whose

core has cooled to a low temperature.

Dr. 1. S. Shklovsky of the Stern-
berg Institute for Astrophysics in Mos-
cow has suggested that the strong gravi-
tational field of the neutron star
acts as a sink in which the gas from
its companion star accumulates. The
kinetic energy of the in-falling gas,
Dr. Shklovsky believes, would be suf-
ficient to provide the X-ray emission of
the high temperature plasma that sur-
rounds the neutron star.
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Plate of Sept. 7, 1948, shows
faint dot at X-ray position.
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17-days later source (to

right of 10) had brightened.

Dr. Friedman reports that a “large
fraction of old novas are known to be
eclipsing binaries.” Dr. Shklovsky’s
neutron star model would permit a
wide range of variability in X-ray emis-
sion if the binary system were eclips-
ing, one star blocking out the other
as they spin around each other.
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