University of Hawaii’s John Learned,
who served as an international re-
viewer of INO. “I don’t think there are
any technological stoppers, it’s just a
matter of doing it.”

“They will push the parameter space
in a number of directions,” adds Fermi-
lab’s Alan Bross. “It's a massive detec-
tor, and the spectrum they can see is
different than with a Cherenkov detec-
tor, so it's complementary to Super-
Kamiokande [in Japan].” Specifically, in
addition to being able to tell apart neu-
trinos and antineutrinos, INO will be
sensitive to higher-energy neutrinos
than is Super-Kamiokande.

In a second phase, says Mondal, “we
want to use ICAL as a far detector for
high-intensity neutrino beams created
in some other part of the world.” Adds
Bross, “INO is just about the right dis-
tance from CERN [on the French-Swiss
border] and Rutherford lab [in the UK]
to serve as a long-baseline detector. At
7500 km the effect due to matter would
cancel out, so it gets rid of some ambi-
guities and allows you to be sensitive
to other parameters of the neutrino ma-
trix.” But to serve as the long-baseline
detector from a neutrino factory, Mon-
dal notes, “We need the involvement of
the neutrino community globally for
such future steps.” Another experi-
ment under discussion for INO is a
double beta-decay detector.

Brain gain

In addition to its experiments, the INO
team is trying to build a pool of young
scientists to take advantage of the facil-
ity. In August the team launched a new
graduate program that focuses on neu-
trino physics. “We have five students
this year who are taking courses in the
Tata Institute,” Mondal says. “We
wanted 10. They’ll get more courses in
particle physics and experimental tech-
niques than other [physics] students.”
Notes Learned, “India has turned out

One man, one hundred meetings,
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The India-based Neutrino Observatory is set fo be dug into this mountain (above)
in Tamil Nadu (the arrow indicates the entrance). Technicians prepare resistive plate
chambers (below) for a prototype magnetized iron calorimeter detector.

lots of great theorists. Their experi-
menters have gone to CERN, Fermilab,
et cetera. We have drained their brains
pretty heavily.” The graduate program
will move to its own center in Mysore
once INO goes on line.

Alluding to the 1960s discovery of

a physics subfield

“Joel is remarkable.” “Everybody
feels like he is their brother or father.”
“He has a magnetic personality.” Com-
ments like those come from everyone
who knows Joel Lebowitz. And everyone
knows him, or at least everyone remotely
involved in statistical mechanics does. As
Michael Fisher, a theorist at the Univer-
sity of Maryland, College Park, puts it,
“Anyone who knows Joel, and sees him
in action, loves him as a person.”

The action that most people have
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seen is the statistical mechanics meeting
that Lebowitz has orchestrated twice a
year since 1959. The 100th meeting—
but not the last—will take place in De-
cember at Rutgers University, where
Lebowitz is on the physics and mathe-
matics faculties. “It’s truly astonishing
to think that one person has organized
100 meetings,” says Haverford College
experimentalist Jerry Gollub. “It’s an
amazing service to science.”

“The Yeshiva—Rutgers meetings” —
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atmospheric neutrinos in southern
India’s Kolar Gold Fields—around the
same time as an experiment in South
Africa spotted them—Learned adds,
“I'm very enthusiastic about Indian
cosmic-ray experts getting back on the

”

map Toni Feder

and

the informal name for the meetings
based on where Lebowitz has held
them —“have played a huge role in the
statistical mechanics community. The
field was the Cinderella of physics, and
Joel has become a focal point for the
field,” says Fisher. “The exact solution
of the mean spherical model was an-
nounced there. The solution of the
Percus—Yevick equation for hard
spheres was announced there. In 1971
all the renormalization group ideas—
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for which Ken Wilson got the
Nobel Prize—were pre-
sented, and everything ex-
ploded,” adds David Chand-
ler, a theoretical chemist at
the University of California,
Berkeley. “I remember the
first time 1 went, in 1967.
There was a guy snoring next
to me. Joel said, ‘Professor
Onsager, it’s your turn,” and
he gets up and gives a talk.
For me it was thrilling—I was
a graduate student, and here
I was having [Lars] Onsager
almost snoring on my shoul-
der.” Onsager won the Nobel
Prize the following year.

Chemistry, math, condensed mat-
ter, biophysics, chaos, econophysics,
and bioinformatics are among the
fields that have been represented at
the Yeshiva—Rutgers meetings. “When
things are cooking in [statistical me-
chanics], Joel has the judgment to
bring it to the forefront of the stage,
and as a result, he has nurtured an
awful lot of science,” says Chandler,
who a few years ago started a smaller
annual conference inspired by
Lebowitz’s meetings.

Says Pierre Hohenberg, New York
University’s senior vice provost for re-
search, “Theoretical physics is omnivo-
rous and universal and its practitioners
do not hesitate to venture into far-flung
areas of knowledge. That is in the spirit
of these meetings.” And, he adds, the
meetings have been key in fostering
good communication. “Every field will
have its rivalries, and this is a place
where one can work things out. Joel has
played a role in creating a fruitful sci-
entific environment. It’s quite unique.”

At the conference, a few invited talks
last 20-30 minutes, but most people
give 5-minute talks “with no visual
aids,” says Lebowitz. “I learned that if
they had a slide, they’d put up 27 equa-
tions. I tell them to think of their talk as
an abstract,” and then people can talk
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Joel Lebowitz at the Decem-
ber 2003 statistical mechanics
meeting (below), which hon-
ored Freeman Dyson on his
80th birthday. At the same
meeting (from left) Gene Stan-
ley (Boston University), Jirg
Frohlich (ETH Zirich),
Edouard Brézin (Ecole Nor-
male Supérieure, Paris), and,
with his back to the camera,
Michael Fisher (University of
Maryland, College Park) chat
over cocktails.

more over coffee or cocktails. “The con-
ference is very equalizing,” says Jen-
nifer Chayes, a mathematical physicist
who heads Microsoft Research New
England. “This is something special
about Joel. He views everyone as
equals, and that has a wonderful effect
on the field. I don’t know of anywhere
else where it would work for both fa-
mous professors and grad students to
give these short talks.”

The meetings, originally one-day af-
fairs, were inspired by a meeting in
general relativity at his then home cam-
pus, the Stevens Institute of Technol-
ogy, Lebowitz says. Now they last three
days, and in recent years Lebowitz has
added celebrations of significant birth-
days. The meetings are intended, he
says, “to foster openness and collegial-
ity, to bring in younger people, minor-
ity people, to give younger people a
chance to present their work when
senior people are listening. I want to
keep a fraternal, informal spirit in the
community.”

Every meeting features a session on
human rights. At December’s meeting
Alan Beyerchen, an Ohio State Univer-
sity science historian and author of Sci-
entists Under Hitler: Politics and the
Physics Community in the Third Reich
(Yale University Press, 1977), will talk.
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Many meeting attendees attribute
Lebowitz’s commitment to human
rights to his own imprisonment in
Auschwitz during World War II. “Joel
gives everyone the impression that you
need to be a good citizen, not just a
good scientist,” Chayes says.

For the upcoming 100th meeting,
Lebowitz’s friends have taken over a
banquet night. Says Princeton Univer-
sity’s Michael Aizenman, “We want to
celebrate both the jubilee of these re-
markable meetings and the exceptional
person who established them.”

Toni Feder

Recalibrating
research at
Motorola

For much of its 80 years in business,
Motorola Inc has developed products
from physical science research in areas
such as semiconductors, RF technolo-
gies, optoelectronics, and nanotechnol-
ogy. The gallium arsenide microwave
transistors used in the first commercial
portable cell phones sprung from ap-
plied research at Motorola; so did the
radio transponder that relayed NASA
astronaut Neil Armstrong’s historic
message from the Moon back to Earth.
In all, the company boasts almost 23 000
patents.

In recent years, however, slumping
sales and marketing battles with rival
cell phone makers have strained the
company’s resources and forced budget
cuts, including at its research labs. Per-
haps the first sign of trouble came in
2000, when the company dissolved its
organic LED research program and li-
censed the related patents. Then in 2003
its semiconductor program spun off
and became Freescale Semiconductor
Inc. In June of this year, three months
after Motorola announced a future split
of its mobile-phone business from its
broadband business, several research
projects were halted, some 150 jobs
were slashed, and 180 positions were
moved into product-development busi-
ness units; those actions reduced the
research staff from 630 to 300. A com-
pany spokesperson declined to provide
further details about the cuts.

Reinvent and refocus

Former Motorola employees speculate
that the reduction and redistribution of
R&D staff —a trend also seen at Alcatel-
Lucent’s Bell Labs (see the story on
page 32) and other industrial labs—
signals Motorola’s rebuff of innovation
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