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The very gradual bending of the light by a
star’s gravity leads to a long, slender focus
rather than a pointlike one. Because the stars
in globular clusters are packed so densely,
these hot, narrow beams of radiation, each a
few light-years long and 40 or 50 kilometers
across, form a close-stitched network extend-
ing throughout the cluster. The network “zaps
the dust” as it flows through, says Wang,
breaking it down and vaporizing it fast enough
to eliminate most of it. “If there was dust there,
it would probably be destroyed,” says Turner.
“The concept is interesting,” says A. G. W.
Cameron of the Harvard-Smithsonian Cen-
ter for Astrophysics in Cambridge, Massachu-
setts, although he says that details of how
radiation heats and destroys the dust still need
to be pinned down.

Rosy lenses? Dust may also be affecting
our view of the distant universe, well beyond
our galaxy, as Turner, Sangeeta Malhotra
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of Caltech, and James Rhoads of Kitt Peak
National Observatory suggested in a separate
presentation. On its way to Earth, light from
quasars—brilliant, galaxylike objects at the
far edge of the universe—sometimes passes
through vast lenses created by the gravity of
entire galaxies along the line of sight. The mul-
tiple quasar images that result are often surpris-
ingly red, Turner and his colleagues found.
They suggest that dust in the lensing galaxies
is responsible, reddening the light just as dust
in the atmosphere tints sunsets on Earth.

If they are right, then the redness of the
quasar spectra could serve as a probe of distant
dust, which seems to be far more abundant in
the lensing galaxies than in nearby massive
galaxies. That might imply more frequent gal-
axy collisions in the past, which would keep
the large lensing galaxies well stocked with
dust. What's more, Turner and colleagues rea-
son that if dust reddens some of the images, it
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may completely block others. That effect
would hamper efforts to use the frequency of
optical lenses to gauge how the “shape” of
space has changed over time because of
changes in the universe’s expansion rate—a
technique akin to estimating the size of a flock
of birds at night by how often one of them is
silhouetted against the moon. (Lensed radio
sources would not suffer from this limitation,
because they are unaffected by dust.)

So far, says Masataka Fukugita of Kyoto
University in Japan, the evidence that dust is
altering our view of the quasar images is “quite
suggestive” but not yet convincing, as it's hard
to be sure what the quasars behind the lenses
really look like. Settling the question could
require some detailed sleuthing. But the devo-
tees of dust are likely to welcome the task, says
UCSD’s Mendis: “What is a nuisance to some
people is a wonderful area of study for others.”

—James Glanz

Homage to an Itinerant Master

SAN DIEGO—The mathematics community
paid tribute here last month to one of its
legendary figures. Unique in the world of
modern mathematics, Paul Erdos, who died
on 20 September at the age of 83, is consid-
ered the most prolific mathematician ever.
Yet, Erdds, who was born in Hungary and
came to the United States in the 1930s, had
no permanent home and no formal job after
1954. Ronald Graham of AT&T Re-
search, the moderator of the special ses-
sion in Erdés’s honor at the joint meet-
ings here of the American Mathe- |
matical Society and the Mathemati-
cal Association of America, de-
scribed his working style as “one life-
long, continuous lecture tour. He °
traveled from one mathematical cen-
ter to another, passing along news,
squeezing out all the mathematical
juice he could, and moving on.”
Along the way, Erdés found time to
author or co-author more than 1400 re-
search papers. His willingness to share
credit led to the development of a new
concept in the sociology of mathematics,
the “Erdés number.” A person who
wrote an article with Erdos had Erdos
number 1, one who wrote an article
with someone who had written an ar-
ticle with Erdés had Erdés number 2,
and so on. So numerous were Erdés’s
collaborators that the list includes more
than 4500 people with Erdés number 2,
and it is hard to find a mathematician
with an Erdés number greater than 3 or
4—unless that mathematician has written
no joint papers of any kind. (This unfortunate
group has an Erdos number of infinity.)
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A love for beau-
tiful problems.
Mathematician
Paul Erdés.

The speakers at the Erdos session repre-
sented the broad spectrum of fields he worked
in: number theory, set theory, combinatorics,
graph theory, and geometry, among others. In
number theory, he was fascinated by the large-
scale properties of the number system. In

1949, he and Atle Selberg of the Institute

for Advanced Study in Princeton,
New Jersey, published an “el-
ementary” proof that the prob-
ability that a randomly selected
large number is prime is
roughly equal to 1 divided by
the natural logarithm of the
number. Until then, mathe-
maticians doubted that an el-
ementary proof, one involving
only the arithmetic of the integers,
was possible.

Another characteristic and ori-
ginal theorem of Erdés’s, published
in 1940 with the late Mark Kac,
says that a graph of the number of
prime factors of very large numbers
forms a bell curve, as if the numbers
were choosing their factors at ran-
dom. “God may not play dice with
the universe,” Erdos is said to have
remarked, alluding to Einstein’s

famous quotation, “but some-
thing strange is going on with
the prime numbers.”

All six speakers described
the love of specific problems
that drove this work. “He suc-
cumbed to the seduction of ev-

ery beautiful problem he encountered,” said
Joel Spencer of the Courant Institute at New
York University. Instead of building sweep-

ing theories, Erdos’s gift was to pose problems
that pointed the way to productive new areas
of research. His result on the number of fac-
tors of large numbers, for example, launched
the field of probabilistic number theory.

Carl Pomerance of the University of
Georgia delighted the audience with the
story of how an irresistible problem led to his
first meeting with Erdos. In 1974, when the
great baseball player Hank Aaron broke
Babe Ruth's career home-run record, Pom-
erance noticed that the prime factors of
both 714 (the number of home runs Ruth
hit) and 715 (Aaron’s new record) added to
29. Pomerance wrote a short note for the
Journal of Recreational Mathematics about
what he called “Ruth-Aaron numbers,” pairs
of consecutive numbers whose prime factors
have the same sum. He speculated that such
pairs become less and less frequent as their
size increases. He added, “I had no idea how
to prove such a result.”

But within a week after his paper appeared,
the young assistant professor received a phone
call from the master. Erdos said he would
show Pomerance how to prove his conjec-
ture—provided that Pomerance invited him
to Georgia. The meeting resulted in a joint
paper—the first of over 40 papers Pomerance
and Erdés would write together.

Years later, Pomerance said, the Univer-
sity of Georgia awarded honorary degrees to
both Erdés and Aaron. He asked both recipi-
ents to autograph a baseball for him. “And
thus,” Pomerance concluded, “Henry Aaron
also has Erdés number 1.”

—-Dana Mackenzie

Dana Mackenzie is a former mathematics professor
at Duke University and Kenyon College and is now
a free-lance writer in Santa Cruz, California.
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