of this, Mellors and his colleagues divided
the men into two groups, one including those
with more than 10,190 HIV RNA copies per
milliliter of blood and the other including
men with fewer copies. After 10 years, he
found that 70% of the people in the low
viral-load group had survived, while more
than 70% of the group with an initial high
load had died—even though the two groups
had nearly identical baseline CD4 counts.
He closed his talk by quoting an infamous
button that David Ho, head of the Aaron
Diamond AIDS Research Center, made in

Galaxy formation has been a puzzle with all
the pieces missing. Many theorists who study
the formation of structure in the cosmos
think that galaxies formed from the “bottom
up,” with small structures merging into larger
ones. But these subgalactic clumps of gasand
newborn stars have eluded observers probing
the distant universe to get a glimpse of galax-
ies’ early history. Presumably, the clumps are
too dim and too far away to image clearly
from Earth. The orbiting Hubble Space
Telescope (HST), however, may have fi-
nally revealed the missing galaxy pieces.

In a poster presentation at last month'’s
meeting of the American Astronomical So-
ciety in San Antonio, astronomers Sebastian
Pascarelle, Rogier Windhorst, and Stephen
Odewahn of Arizona State University in
Tempe and William Keel of the University
of Alabama, Tuscaloosa, reported detecting
a field of what appear to be tiny nests of star
formation. “They may be the building blocks
we've been looking for,” said Pascarelle, who
presented the team’s results. Both the ob-
jects’ size, roughly 1/30th the diameter of the
Milky Way, and their distance from Earth,
some 12 billion light-years away, imply that
these are the primordial star clumps from
which present-day structures like the Milky
Way were formed—although some astrono-
mers say that other features of the clumps
raise doubts about this interpretation.

The team began to suspect it might have
found something unusual during a routine
spectral scan from a ground-based telescope,
the Multiple Mirror Telescope at the Uni-
versity of Arizona, of the patch of sky around
a distant radio-emitting galaxy, designated
53W002. Because the universe is expanding,
the further an object is from Earth, the faster
it recedes and the more its light spectrum
shifts to longer, or redder, wavelengths. For
53W002, the redshift is 2.4, indicating that it
is roughly 12 billion light-years away. But
that galaxy turned out to have company that
was equally far away. While looking at the
spectrum of a dim object in the same field as
53W002, “we realized, ‘Oh my goodness, we
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1993: “It’s the virus, stupid.” Ho, in turn,
called Mellors’ talk no less than “the most
impressive thing at this meeting.”

While Mellors was careful to note that his
work does not prove that drug-induced drops
in viral load lead to clinical benefit, he
thinks the data clearly point in that direc-
tion. Others agree. The finding should trans-
form the way doctors make key treatment
decisions, said Douglas Richman, a clinician
at the University of San Diego, California,
who helped organize the meeting; “We'll get
viral loads on everyone right away,” as a

have another 2.4 redshift
here,’ ” Windhorst recalls—
the implication being that
they had found a star clus-
ter of some sort in the deep
reaches of space.

The ground-based obser-
vations couldn’t tell them
anything about the second
object’s shape or nature.
But further observations by
the HST, with its unparal-
leled seeing, showed that it
was just one of 18 tiny,
faint clumps of stars. Once
HST pinned down the ob-
jects’ positions, the group
could aim the ground-based
telescope at four more of
them and take spectra to confirm that they are
at the same redshift as the first. That implied
that the objects form a cluster, scattered
across a million or so light-years of space.

The Hubble images showed that each
member of the cluster is only some 1500
light-years across. That size, Jeremiah
Ostriker of Princeton University points out,
is consistent with the idea that the clumps
are newly formed galactic building blocks.
I¢’s just the size at which theory predicts that
gravity could overcome thermal pressure in
the gases left over from the big bang, drawing
them together to form the pieces that later
assembled into full-sized galaxies. In addi-
tion, the clumps have a blue tint, the result of
ultraviolet radiation that has been redshifted
into the visible spectrum. Because this high-
energy radiation is a marker of hot, short-
lived stars, this may mean that the clumps are
sites of vigorous star formation, as expected
for pieces of an embryonic galaxy.

Theorists like Ostriker welcome the ob-
servation. Along with separate work, such
as galaxy surveys on much larger scale struc-
ture in the cosmos, he says, it shows that
theory and observation are “all coming to-
gether.” But some astronomers say they
are skeptical that the starry clumps are galac-
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Distant parts? This cluster of
small dim clumps of stars (indicated
by numbers) may be merging to
form a galaxy.

guide to assessing their conditions and mak-
ing treatment decisions.

This is undeniably an exciting time for
AIDS researchers, but these high hopes are
tempered by the realization that, so far, HIV
in time has developed resistance to every
drug—and every drug combination—thrown
at it. And the goal of treatment is not a
transient benefit, but a sustained one. Said
NIAID's Deyton: “To those people who say,
‘It's the virus, stupid,’ we have to remember,
‘It’s the patient, stupid.’”

—Jon Cohen

tic building blocks. They
point out that spectra of
three of the four confirmed
cluster members have fea-
tures indicating that they
contain weak, active ga-
lactic nuclei (AGNs)—
copious emitters of light
thought to be the result of
matter falling into a black
hole. Because present-day
spiral galaxies don’t have
these central engines, this
finding may cast doubt on
the idea that the clumps
are destined to become an
ordinary galaxy.

And even aside from
the AGNs, the collection
of clumps might not be a
typical progenitor of the
galaxies of today, adds Joel Primack, a cos-
mologist at the University of California,
Santa Cruz: “Just seeing one serendipitous
observation of this kind doesn’t tell us
much.” And Lennox Cowie, an astronomer
at the University of Hawaii, says that because
the find was “targeted”—linked to the radio
galaxy—and not part of a random search
across the sky, there is no way to know
whether the cluster is typical. “It’s rather a
particular region to start off with,” he says.

Windhorst, however, notes that some
theories say transient AGNs like those in
three cluster members could be common in
young galaxies. And he says that additional
data—which he declined to discuss because
the paper on the find is under review—show
that the field they surveyed “is not peculiar,
at least not grossly so. ... We have other
reasons to believe” that clusters like this will
be “the rule and not the exception.”

To resolve this issue, the team is looking
forward to the additional observing time it
has won on HST. More observations,
Pascarelle says, “would tell you how univer-
sal this is"—and whether the researchers
have indeed managed to find the pieces of
which galaxies are made.

PASCARELLE ET AL.

—James Glanz





