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Radio waves from a galaxy-cluster X-ray source

The X-ray satellite Uhuru has discovered a number of
diffuse X-ray sources that appear to be related to clusters
of galaxies, and the Uhuru investigators have suggested
that all rich clusters of galaxies probably have such X-
ray sources associated with them (SN: 6/10/72, p. 382).
Of the possible theoretical explanations, the one that
many theoreticians more and more lean to is inverse
Compton scattering: Photons of the universal microwave
background collide with electrons moving at relativistic
speeds. The collisions transfer enough energy to the pho-
tons to turn them into X-ray photons. The electrons
would be ejected by radio galaxies within the clusters.

The idea is an attractive one because some of the clus-
ters involved are known to have radio sources. If it is the
universal mechanism, however, they all must have radio
sources. C. H. Costain of the Dominion Astrophysical
Observatory in Penticton, B. C., and A. H. Bridle and
P. A. Feldman of Queen’s University at Kingston, Ont.,
report in the July 1 ASTROPHYSICAL JOURNAL LETTERS,
they have found at least one such source. They identify
it with the X-ray source 2U 1706478 and say it is prob-
ably associated with the galactic cluster Atell 2256.

Beaming of Jovian radio waves

One of the standing mysteries of the solar system is
Jupiter’s decametric radiation, the radio waves in the
wavelength range between 10 and 100 meters. Part of
this radiation is known to be produced by a source af-
fected by the passage of Jupiter’s innermost satellite, Io;
other components are not. It now appears that the part
not related to Io is beamed.

The rate at which the decametric radiation is received
on earth tends to drop off after opposition, the moment
when the sun, the earth and Jupiter are all in line. Georg
M. Gruber and Clive Way-Jones of Rhodes University in
Grahamstown, South Africa, did an analysis of the rec-
ords in which they separated the Io-related portion
from the rest. They came up with a non-Io-related por-
tion the apparent strength of which depends on Jupiter’s
position relative to the sun. In the June 26 NATURE
PrysICAL SCIENCE Gruber and Way-Jones suggest that
this non-Io-related radiation is beamed in a cone and
that the earth passes out of this cone at about the time
of opposition. They speculate that the source may be due
to interactions between the solar and the Jovian magnetic
fields on the evening side of Jupiter.

Intergalactic helium

An important question to cosmologists is whether
there is enough unseen matter in intergalactic space to
close the universe and prevent endless expansion. Bruce
Margon, Stuart Bowyer and Michael Lampton of the
University of California at Berkeley have used the X-ray
spectrum of the quasar 3C 273 to obtain an upper limit
on the possible density of intergalactic helium. The limit
varies according to the value chosen for the Hubble con-
stant but is around 10—2% grams per cubic centimeter.
This is more than necessary to close the universe, but
they point out in the ASTROPHYSICAL JOURNAL. for June
15 that the limit is crude. Setting a limit does not prove
the existence of intergalactic helium; it merely says there
can be no more than this amount. There may not be
any at all.
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Why some tissues age faster than others

There are various molecular explanations for aging:
The more deleterious mutations that occur in a cell’s
genes, the more a cell ages; changes in the expression of
certain genes lead to aging; a breakdown in gene repair
causes aging. In the June 23 NATURE NEw BIOLOGY a
Soviet scientist proposes another explanation for why
identical, nonregenerating tissues from different species
age at different rates.

Genetic material of higher organisms includes nucleo-
tide sequences that transcribe their information only once
as well as sequences that may transcribe their informa-
tion several to a million times throughout an organism’s
lifetime. Thus Zh. A. Medvedev of the Research Institute
of Physiology and Biochemistry of Farm Animals pro-
poses that if mutation rates, replication errors and other
molecular mishaps are equal in identical tissues from
different species, tissues with a larger number of repeti-
tious genes will live longer than tissues that have more
genes that express themselves less often. The reason, he
says, is that highly expressive sequences have more oc-
casions to correct molecular accidents.

The biochemistry of depression

When the chemical 6-hydroxydopamine (6-OHDA) is
injected into the brains of experimental animals, it per-
manently and selectively destroys neurotransmitters—
chemicals made by brain cells—while allowing the ani-
mals to regain activity. Using this technique, physiolog-
ical psychologists C. A. Sorenson of Amherst College
and Gaylord D. Ellison of the University of California
at Los Angeles and pharmacologist David Masuoka of
the Veterans Administration Hospital in Sepulveda, Calif.,
significantly destroyed noradrenaline, somewhat de-
creased dopamine and did not decrease seratonin in rats.
Three weeks after the animals received the injections
they were tested for food and water intake. Their thirst
had not changed but their appetites were considerably
depressed.

Because depressed people often lose their appetites
and there is evidence that depression may be a dysfunc-
tion of noradrenaline, dopamine and seratonin, the au-
thors suggest in the June 28 NATURE NEW BIOLOGY that
6-OHDA lesion studies in animals might clarify the roles
of these chemicals in depression.

Trypanosome action at membrane level

The one-celled organism Trypanosoma lewisi causes
sleeping sickness and a number of other diseases in man
and animals. There are drug treatments for trypanosome
infections, but the parasites tend to build resistance to
them. Thus, understanding how drugs act on trypano-
somes at the cellular levels should give researchers bet-
ter leverage for coping with trypanosomes pharmacolog-
ically.

Yale University microbiologist Curtis L. Patton re-
ports in the June 21 NATURE NEw Biorocy that oua-
bain, a drug normally not used against trypanosomes,
can keep trypanosomes from reproducing. The drug does
so by inhibiting the enzyme ATPase, which lets sodium
and potassium pass through the parasite’s membrane.

Ouabain inhibits the sodium-potassium pump in many
kinds of animal cells, but such action has not been shown
to exist in trypanosomes before.
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Two from Queen’s ‘working on project

Cosmic x-ray theory is gaining acceptance

A giant radio telescope in
an isolated valley near Pen-
ticton, B.C. has provided a vi-
tal clue to understanding the
origin of cosmic x-rays first
revealed by the American
UHURU research satellite.
Three astronomers, Dr.
Carman Costain of National
Research Council’s Dominion
Radio Astrophysical Observa-
tory and Drs, Alan Bridle and
Paul Feldman of Queen’s Uni-~
versity, analysing recordings
of radio waves from the re-
gion of the constellation Ursa
Minor (the ¢“Little Dipper”)
known to emit x-rays, discov-

ered that the x-ray emission
is accompanied by a bright
source of short - wave radio
static,

In a paper appearing in
Saturday’s issue of the inter-
nationally - circulated Astro-

_physical Journal the three as-

tronomers argue that, unlike
most known celestial x-ray
emitters, the Ursa Minor
source is not a star in our
Milky Way galaxy but is an
immense region over 600 mil-
lion light - years away

The discovery provides sup-
port for a theory proposed
earlier this year by the two
Queen’s University astrono-
mers that x-rays received to-
day from such sources prov-
ide a link with the violent
early stages of the Universe.

Most bright cosmic x-ray
sources are believed to be un-

usual, compact stars among -

the billions in our Milky Way
galaxy. Such sources have
been associated with white
dwarfs, neutron stars and the
controversial ‘‘black holes”
predicted by Einstein’s theory
of General Relativity. The
new Canadian work shows
that x-ray emitters much lar-
ger than entire galaxies exist
in the nearly empty regions
of the distant Universe. Their
rate of x-ray emission is

. more than a hundred billion

times the light output of the
sun.

 Early results from the
UHURU satellite led Drs. Bri-

»

dle and Feldman to propose

that x-rays could be produced

in intergalactic space from
the dim “afterglow” of the
“Big Bang” that is thought to
have started the expansion of
the Universe between 10 and
20 billion years ago.
' According to their theory,
this afterglow, normally found
at microwave frequencies, is
converted into x-rays by
high-energy cosmic - ray elec-
trons ejected from exploding
galaxies.

A crucial test of the new

‘theory lies in its prediction

that the same cosmic - ray
electrons, moving among the
galaxies, also emit shortwave
radio static. The giant tele-
scope at the Dominion Radio
Astrophysical Observatory,
designed by Dr. Costain and
commissioned in 1965, is one
of the few in the world capa-

~ble of detecting such radio

waves from x-ray sources.
The observation of radio
waves from the Ursa Minor
X-ray source strongly supports
the Canadians’ theory, which
is mow gaining acceptance

_ amongst astronomers. If it is

correct, further concerted
studies of radio and x-ray sig-
nals will provide new ways of
exploring the distant regions

of the Universe, and provide

a link, inaccessible to conven-
;tlon:al optical telescopes, with
its violent beginning.




