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We Hear That

Five in Physics Are 2003 MacArthur Fellows

he phone calls in early October

came out of the blue. That’s how 24
people learned from the John D. and
Catherine T. MacArthur Foundation
that they were this year’s MacArthur
fellows. Recipients included a short-
story writer, a blacksmith, a conser-
vation analyst, and the following five
individuals who engage in physics-
related work: James J. Collins,
Deborah Jin, Ned Kahn, Amy
Rosenzweig, and Xiaowei Zhuang.

Collins, who is the director of

Boston University’s Applied Biody-
namics Laboratory and codirector of
the university’s Center for Biody-
namics, combines physics, mathemat-
ics, engineering, and biology in his re-
search on the complex mechanisms
that control biological systems. Much
of his work focuses on creating non-
linear dynamical techniques and
practicable devices to characterize,
improve, or imitate biological func-
tion. For example, in work to better
understand how noise can enhance or
degrade biological signals, his lab
showed that the introduction of tiny,
random vibrations in footpads im-
proved the ability of older people to
maintain their balance despite pe-
ripheral nerve deficits.

Recently, Collins has applied what
he knows about the biophysics of noise
to controlling gene networks in living
cells. He and his colleagues have cre-
ated statistical and experimental
methods to examine the genetic inter-
actions that regulate physiologic bal-
ance within cells. According to the
MacArthur Foundation, “Throughout
his research, Collins demonstrates a
proclivity for identifying abstract
principles that underlie complex bio-
logical phenomena and for using these
concepts to solve concrete, practical
problems.”

Jin, says the foundation’s citation,

has “made early and critical advances
toward reliable experimental produc-
tion of . . . the degenerate Fermi gas.”
In 1999 at JILA, Jin, a physicist at
NIST, and Brian DeMarco, then a
graduate student at the University of
Colorado at Boulder, were the first to
produce a Fermi gas of atoms (see
PHYSICS TODAY, October 1999, page
17). Jin has since expanded her re-
search to explore a mixture of fermi-
onic potassium-40 atoms and bosonic
rubidium-87 atoms. The plan is to
immerse the “K gas into a bath
of 8Rb atoms. Once ultralow
temperature has been achieved,
Jin’s group will study the inter-

actions in a quantum degen-
erate gas containing bosons
and fermions.

Theoretically, the fermi-
ons at the higher energy
states of a degenerate gas
should form Cooper pairs.
That phenomenon has not yet been
demonstrated in the lab, but Jin and
others are working on it (see PHYSICS
TODAY, October 2003, page 18). How-
ever, “through a combination of strong
theoretical background and remark-
able experimental innovation,” says
the foundation, Jin, in her 1999 work,
“provided the field the first giant step
toward reaching this milestone.”

Kahn, an artist and exhibit builder
who has a background in environ-
mental science, explores natural phe-

© 2003 American Institute of Physics, S-0031-9228-0312-370-8

=

nomena through his art. His works
typically incorporate elements of fluid
dynamics, optics, acoustics, and other
fields of physics. During the 1980s, he
was an apprentice to physicist Frank
Oppenheimer at San Francisco’s Ex-
ploratorium, which Oppenheimer
founded. Kahn’s works include
Gaussian Melody, whose pin array,
related to the Gaussian distribution,
produces a random tune. He is shown
in the photo below with Dry Wave, a
visual exploration of the granular
state of matter. “Converting abstract
principles into tangible representa-
tions, Kahn’s work is accessible to a
vast and diverse audience, attracting
and holding the attention of chil-
dren, adults, artists, and physi-
cists alike,” says the foundation’s
citation.

Working out of Ned Kahn Stu-
dios in Sebastopol, California, he

has designed exhibits for museums in
the US, Canada, and Japan and has
completed numerous public art com-
missions. Kahn’s exhibits “strike an
emotional chord,” says the foundation,
“reminding the viewer of nature’s ca-
pacity to inspire apprehension, seren-
ity, wonder, and awe.”

Rosenzweig’s work involves using x-
ray crystallographic, biophysical, and
biochemical methods to investigate the
relationship between structure and
function in metalloproteins. Metal ions
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are critical to healthy cell function, but
deviant metal metabolism can be toxic
to the body and result in disease. “Al-
though Rosenzweig’s research focuses
on bio-inorganic structures and the
atomic and molecular scale,” says the
citation, “the implications for biology
are profound.”

An associate professor of biochem-
istry, molecular biology, and cell biol-
ogy at Northwestern University,
Rosenzweig is currently working with
colleagues on a number of projects, in-
cluding one to help understand the mo-
lecular mechanisms of metal ion home-
ostasis. Other research areas include
the chemical mechanisms of dioxygen
activation at multinuclear metal cen-
ters and the structure and chemical
mechanisms of enzymes involved in
biosynthesizing antibiotics. Her re-
search, says the foundation, “expands
our understanding of basic processes
at the interface of bio-inorganic chem-
istry and cell physiology.”

Zhuang is working on developing
biophysical techniques to monitor the
behavior of biological molecules or
systems at the single-molecule or sin-
gle-functional-unit level. An assistant
professor in Harvard University’s de-
partments of physics and of chemistry
and chemical biology, she has used
single-molecule fluorescence spec-
troscopy to demonstrate that a given
enzyme molecule can take more than
one path during folding or catalysis
and that individual molecules in re-
versible processes seem to “remem-
ber” their preferred path.

Her group is investigating the mo-
lecular mechanisms and cellular
pathways of viral infections by track-
ing the behavior of individual viruses,
single viral proteins, and single viral
genes using state-of-the-art fluores-
cence microscopy. “Understanding
this process . . . at the individual mol-
ecule level,” says the citation, “will
provide critical insights into the basic
biology of infection.” Zhuang and her
group are using fluorescence spec-
troscopy to study the folding and as-
sembly dynamics of ribonucleic acid
and ribonucleoprotein enzymes at the
single-molecule level. In collaboration
with Charles Lieber’s group at Har-
vard, they are developing nanoelec-
tronic devices to sense both biological
molecules and pathogens at the single-
unit level.

Since 1981, the foundation has
awarded MacArthur fellowships to
approximately 20—25 people annually.
Each of this year’s fellows will receive
an unrestricted grant of $500 000
over the next five years.

Laurel Vincenty
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Fermi Award Honors
Three Individuals

uring an October ceremony in

Washington, DC, Secretary of En-
ergy Spencer Abraham honored this
year’s Enrico Fermi Award winners,
John Bahcall, Raymond Davis Jr,
and Seymour Sack. The presidential
award, administered by the US De-
partment of Energy and given in
recognition of a lifetime of scientific
achievement in the development, pro-
duction, or use of energy, was estab-
lished in 1956 to encourage excellence
in energy science and technology.

Bahcall and Davis share part of the
award for their “innovative research
in astrophysics
leading to a
revolution in
understanding
the properties
of the elusive
neutrino, the
lightest known
particle with
mass.” Accord-
ing to the cita-
tion, their con-
tributions to
the field of
solar neutrino physics and neutrino
astronomy “have helped determined
that neutrinos have mass and that
electron neutrinos oscillate into many
‘flavors’ on their way from the Sun to
the Earth.”

Bahcall is the theorist whose work
made possible the design and inter-
pretation of Davis’s experimental
work on how neutrinos behave. He is
the Richard Black Professor of Nat-
ural Sciences at the Institute for Ad-
vanced Study in Princeton, New Jer-
sey, and a visiting lecturer with the
rank of professor at Princeton Uni-
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Bahcall

tend the cere-
mony, led the
group at the
Homestake
gold mine in
South Dakota
that discover-
ed that most of
the neutrinos
made in the
Sun do not ar-
rive at Earth
in their original state. He was a core-
cipient, with Masatoshi Koshiba and
Riccardo Giacconi, of the 2002 Nobel
Prize in Physics and is an emeritus re-
search chemist at Brookhaven Na-
tional Laboratory and a research pro-
fessor of astronomy at the University
of Pennsylvania. Bahcall and Davis

BROOKHAVEN NATIONA

Davis

each received a $93 750 cash award.
Sack, who was instrumental in de-
signing nuclear weapons for the US
while at Lawrence Livermore Na-
tional Labora-
tory, was hon-
ored for his
“contributions
to the national
security of the
United States
in his work as-
suring the reli-
ability of nu-
clear weapons
and thus deter-
ring war be-
tween the su-
perpowers.” Sack is responsible for
developing modern nuclear-weapons
safety features, such as insensitive
explosives and fire-resistant pits. Al-
though he retired from Lawrence Liv-
ermore in 1990, he remains affiliated
with the laboratory as a consultant.
He received a $187 500 cash award.
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APS Acknowledges
Achievements

he American Physical Society has

named several recipients of its
awards for 2003.

The Fluid Dynamics Prize went to
Jerry Gollub for his “elucidation of
chaos, instabilities, mixing and pat-
tern formation in various contexts in-
cluding fluid convection,” and for his
contributions to our understanding of
surface waves, film, and granular
flows “through his clever experi-
ments, lucid papers, and lively lec-
tures.” Gollub is a professor in the
natural sciences and a professor
of physics at Haverford College in
Pennsylvania and also an adjunct pro-
fessor of physics at the University of
Pennsylvania.

Eugene Parker won the James
Clerk Maxwell Prize for his “seminal
contributions in plasma astrophysics,
including predicting the solar wind,
explaining the solar dynamo, and for-
mulating the theory of magnetic re-
connection, and the instability which
predicts the escape of the magnetic
fields from the galaxy.” Parker is the
S. Chandrasekhar Distinguished Ser-
vice Professor Emeritus in the de-
partment of physics, the department
of astronomy and astrophysics, and
the Enrico Fermi Institute, all at the
University of Chicago.

Mark Kasevich, professor of
physics and applied physics at Stan-
ford University, received the I. I. Rabi
Prize for “developing atom interfer-
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