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Two Centers Yoked Together in One Galaxy

In the centers of galaxies, extremely
energetic physical processes seem to take
place. Many astrophysicists believe galac-
tic centers to be the homes of giant black
holes or other kinds of high-powered
exotica. In consequence of these energetic
goings-on, many galactic centers emit jets
of energetic matter. One center and two
jets per galaxy seem to be the norm. How-
ever, scientists have now determined that
there is at least one double-yolked galaxy.
It has two centers, four jets and lots of un-
answered questions.

According to one of its discoverers,
Frazer Owen of the National Radio As-
tronomy Observatory’s (NRAO) station in
Socorro, N.M,, this object, catalogued as
3C75, is the first of its kind available for
study. He and his colleagues observed
3C75 with NRAO’s Very Large Array of
radiotelescopes, near Socorro, and the
36-inch optical telescope of Kitt Peak
(Ariz.) National Observatory.

Each of 3C75’s centers emits a pair of
jets, and unlike most such galactic jets,
which tend to be straight, these jets bend
and twist. In response to a question of
whether 3C75 could be an example of col-
liding galaxies, Owen replied thatinsucha
case the two centers would coalesce. Here
it seems, however, that they are orbiting
each other at a separation of about 20,000
light-years. But if the centers are orbiting
each other, then the orientations of the
jets become hard to explain. Two jets, one
from each center, are twisted around each
other. The other two are separate but both
bend in the same direction. “We don’t un-
derstand the whole thing,” says Owen. The
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In the center of this false-color image are
the two nuclei of 3C75 surrounded by dif-
fuse blue representing the light of 3C75s
stars. Other galaxies and foreground stars
of our own galaxy also appear.

whole structure is about a million light-
years across and lies in the center of the
rich cluster of galaxies known as Abell 400,
about 300 million light-years from us.

X-ray observations indicate that such
clusters have clouds of gas pervading the
space between their galaxies. In the case
of 3C75 this intergalactic gas may be giv-
ing some energy to the jets. In the ordinary
case, astrophysicists expect that the ma-
terial in such jets comes out of the galactic
center at speeds near that of light and
gradually slows down as it encounters the
intergalactic gas. Such a simple theory will
not explain the length and appearance of
3C75’s jets.These have to be gaining some
energy from the intergalactic gas.
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This can happen, Owen says, if the in-
tergalactic gas is turbulent. (X-ray obser-
vations do not tell how or if the gas is mov-
ing.) Then there is a mechanism by which
the material in the jets can pick up energy
from the surrounding gas and so delay
slowing down, provided that the jet mate-
rial does exit from the centers at speeds
near that of light. But whoever theorizes
this way must explain why the intergalac-
tic gas is turbulent. A possible explanation
is that this cluster has not had enough
time since its formation to settle down
dynamically.

Owen cites two possible theoretical
explanations of why two of the jets twist
around each other. One is that dynami-
cally, if they are spewed in the same direc-
tion, they would tend to wrap around each
other. The second is that an electric cur-
rent may form in them and cause them to
wrap around each other.

“We need more examples of this kind of
thing to see how wiggly structures form in
clusters,” Owen says. This one appeared in
a continuing survey of a large number of
such clusters. Of the hundreds that the ob-
servers have so far examined, 3C75 hap-
pens to be the very nearest.

Codiscoverers with Owen are Jean A.
Eilek of New Mexico Institute of Mining
and Technology in Socorro, Chris O’'Dea of
NRAO Socorro, Makoto Inoue of No-
beyama Radio Observatory in Japan and
Richard White of Computer Sciences Corp.
in El Segundo, Calif. They presented their
findings at last week’s meeting in Tucson,
Ariz., of the American Astronomical
Society. —D.E. Thomsen

0£G) BAND , ‘UledS MBN JO AIOISIH [BINEN,,

SCIENCE NEWS, VOL. 127

[SR

Science Service, Inc. is collaborating with JSTOR to digitize, preserve, and extend access to (55’ J%TC’D

Science News. RINGRY
www.jstor.org




