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The Big Wheel Spins

By studying the magnetic fields of dis-
tant galaxies, British radio astronomer
Paul Birch, a graduate student at the
University of Manchester, has deduced
that the universe may be rotating. At
the rate he estimates, one complete cos-
mic turn would take about 60 trillion
years—some 3,000 times the present
age of the universe.

To reach his surprising coneclusion,
Birch studied the orientations of 94 gal-
axies that emit radio energy. On radio
maps such galaxies often look like
dumbbells, each with a small, powerful
central source flanked by two large
lobes emitting radio waves. The lobes
are thought to be caused by beams
of high-energy particles continuously
shooting in opposite directions from the
central galaxy. Birch found that in
many galaxies the lobes have become
bent slightly into S shapes. The direc-
tion of bending of a galaxy’s radio lobes,
clockwise or counterclockwise, seems to
depend on where the galaxy is in the
sky. In one half of the sky as seen from
earth, the vast majority of radio galax-
ies are truly S-shaped, while in the other
half most appear to have been bent the
other way, like Z’s. The young astrono-

mer believes that almost all galaxies
have been twisted in the same direction
but that observers looking out in one di-
rection see galaxies from the “top,”
while the galaxies in the opposite direc-
tion are seen from the *‘bottom’'—thus,
opposite rotations. The only thing that
could cause twisting, Birch argues, is
the rotation of the universeitself.

A spinning universe would revolu-
tionize cosmology. It could help explain
‘where individual galaxies like the Milky
Way get their spins; depending on their
orientations, they could pick up angular
momentum from the rotation of the uni-
verse as a whole. Another consequence,
Birch says, is that the universe is likely
to expand forever, rather than halt its
expansion and collapse at some point. If
the universe were to contract, it would
have to spin faster, like a twirling figure
skater pulling in his arms; before long,
the galaxies would begin spinning at
speeds approaching that of light, and
since they could gono faster, the univer-
sal contraction would cease.

All this raises profound questions.
Cosmologists have always assumed that
the universe is the same in all direc-
tions, but, if it rotates, the direction of
that rotation would seem to have some
special, mysterious significance. Is the
universe right-handed or left-handed?
Either way, the real question is, why?
And why, for that matter, was it born
with a spin in the first place?




Simon Says

When, over a polite glass of sherry, peo-
ple ask Simon Donaldson what he does,
his invariable reply is, “'I do a bit of ge-
ometry.” Donaldson, 24, a graduate stu-
dent at Oxford University, recently did
a bit of geometry that has set the world
of mathematics spinning. Combining el-
ements of the work of four other math-
ematicians, he proved that thereis a sec-
ond and previously unsuspected form of
four-dimensional space. But how to ex-
plain this to polite sherry sippers?

Even Donaldson’s mother does not
know what to make of her son's recent
celebrity. “If you can explain to me
what he’s done,” she says, "T'll give my
reaction to it.”” Well, Mrs. Donaldson,
here goes: Ever since Einstein, physi-
cists have believed that space and time
are united in a four-dimensional space-
time continuum. What Simon has
shown, to the surprise of the physicists,
is that their cherished space-time
continuum is not unique; other four-
dimensional spaces, and hence other
universes, may be possible. More math-
ematically, Simon has proved that all
possible positive non-trivial matrices

cannot be realized by a smooth four-di-
mensional manifold. Got that, Mrs. D.?
“It may well be useful in cosmology,”
Donaldson says modestly, but so far no-
body has the foggiest notion of any prac-
tical application for his work.

A discovery of this magnitude would
be the crowning glory of almost any 24-
year-old’s year, but not Donaldson’s.
“One of my great achievements this
year has been to finish Vietor Hugo's
Les Misérables,” he says, “although I
skipped Appendix Two, on nunneries.”
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