which Madansky maintained an
interest.

Madansky served as department
chairman from 1965 to 1968; during
that period, Hopkins started its now-
thriving astrophysics program. In
addition to his work at Hopkins,
Madansky spent many summers con-
ducting research at SLAC. He was also
a scientist at the Relativistic Heavy
Ion Collider (RHIC) at Brookhaven
National Laboratory (BNL), where he
was a member of the Solenoid Tracker
at RHIC (STAR) collaboration.

In 1980, in his work at the
BEVALAC at Lawrence Berkeley Lab-
oratory, Madansky used the power of
highly segmented arrays of almost 47
solid-angle detectors in heavy-ion
physics to characterize central colli-
sions. With this equipment, he made
the first measurements of neutral
pion production with Tim Hallman,
his graduate student at the time.
Madansky energetically advocated di-
lepton measurement as the signal of
the early hard-scattering stage of col-
lisions. This measurement was first
implemented at the BEVALAC in the
early 1980s and now incorporated in
the HADES experiment at GSI, a
heavy-ion research center in Darm-
stadt, Germany, and the PHENIX
experiment at the RHIC.

In 1989, Madansky also pioneered
another unique research technique in
relativistic heavy-ion collisions at the
BNL Alternating Gradient Synchro-
tron (AGS): the use of lambda polariza-
tion as a probe of the origin of strange-
ness production, which is thought to be
a sensitive indicator of the possible
transition in heavy-ion collisions from
hot hadronic matter to a deconfined
quark—gluon plasma. Madansky, who
was always fond of polarization as a
unique tool in particle and nuclear
physics, was the first to make feasibil-
ity measurements to test the possibili-
ty of making this measurement, and in
fact, he measured the first lambdas
observed in relativistic heavy-ion colli-
sions at the AGS.

In the early 1990s, Madansky was
a major force behind the addition of
the electromagnetic spectrometer in
STAR for the study of spin physics
with polarized proton beams. This
concluded his study of polarization
phenomena, which began with his
efforts to produce polarized proton
beams in the 1960s.

His long-term interest was in the
development of experimental meth-
ods, especially particle detectors. As
early as the 1940s, he worked on par-
allel plate detectors, the precursors of
the spark chambers of the 1960s.
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Popular with faculty and students,
Madansky was instrumental in hiring
many of the leading staff members of
the department. A man of vision who
started a number of the department’s
programs, he passed on his knowledge
by describing the latest results and
challenging listeners to think about
the questions those results raised. He
was one of the most intuitive of physi-
cists in a number of fields—a true gen-
eralist. He would ask colleagues about
their current work and ideas and sug-
gest additional research. Although he
frequently provided seminal ideas, he
would be reticent about being part of
the publications that incorporated
those ideas.

Madansky was a good conversa-
tionalist and a highly cultured man
who enjoyed the arts. He was an ama-
teur painter and often spent free time
at art museums. He attended plays
and the opera, particularly enjoying
the music of Verdi and Puccini. He
will be sorely missed by us all.

YUNG K. LEE

THOMAS FULTON
GORDON FELDMAN

The Johns Hopkins University
Baltimore, Maryland
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Virgilio Beltran-Lépez, Distin-
guished Professor Emeritus of
physics with the Institute for Nuclear
Sciences at the National Autonomous
University of Mexico (UNAM) in Mex-
ico City, died on 26 May 2000 after a
long struggle with cancer.

Born on 2 March 1932 in Puebla,
Mexico, Virgilio obtained bachelor’s
degrees in both physics and engineer-
ing at the University of Puebla in
1955, a master’s degree in philosophy
from Lehigh University in 1957, and
a PhD in physics from Yale Universi-
ty in 1961.

Virgilio was a leading member in
the group of young scientists who rode
the crest of the mid-20th-century
wave of enthusiasm for physics. Hav-
ing been prepared by his undergradu-
ate professors at Puebla, he attacked
graduate school with energetic devo-
tion. Only four years after having
come to Yale to work under the direc-
tion of Vernon Hughes, Virgilio pre-
sented a thesis that included two
experiments, either of which would
have sufficed for a doctoral disserta-
tion. The first experiment established
an upper bound for the anisotropy of
inertial mass, a result deemed impor-
tant enough to modern cosmology to
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be included in the collection, The
Physical Review: The First Hundred
Years (AIP Press, 1995). The second
experiment, a study of the microwave
Zeeman spectrum of atomic chlorine,
began Virgilio’s lifelong engagement
with experimental and theoretical
studies of atomic magnetism.

After he finished his doctoral
degree, Virgilio returned to Mexico in
1962, joining the staff of the UNAM
Physics Institute. He initiated and
directed an ambitious program in
experimental and theoretical research
and taught courses in advanced
physics. He made a huge impact on
physics education at the secondary
level through 15 textbooks he either
wrote or coauthored. In 1985, he
became a professor at UNAM’s Insti-
tute for Nuclear Sciences.

Virgilio was an active member of
the first generation of physics profes-
sors at the National Polytechnical
Institute, which recognized the
importance of establishing research
centers beyond the universities locat-
ed in Mexico City. Following this path,
in 1964, Virgilio became director of
the school of sciences at the Universi-
ty of Puebla, where he gathered a
group of colleagues who quickly
became internationally recognized for
their work in statistical mechanics. At
Puebla, he also did spectroscopy at
low magnetic fields using the methods
of optical pumping and free preces-
sion. He was director until 1965; he
then worked as head of a research lab-
oratory at the Nuclear Center (a gov-
ernment-based research institution)
and as a consultant with the Mexican
Petroleum Institute.

Motivated by opportunities to
undertake more ambitious experi-
ments, Virgilio returned to UNAM in
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1972 to accept a half-time teaching
position. He became a full-time pro-
fessor in 1985. Over the years, the
laboratories with which he was asso-
ciated produced an astonishing vari-
ety of experiments that included elec-
tron resonance studies of gas-phase
atoms, paramagnetic resonance spec-
troscopy of disordered materials,
Mossbauer spectroscopy of solids,
atomic beam studies of gas kinetics,
and laser magnetic resonance studies
of simple atoms that extended into
the far infrared. Simultaneously, Vir-
gilio and his students and collabora-
tors were actively engaged in the
related theory, particularly in the use
of self-consistent field theory to calcu-
late atomic magnetic moments and in
the use of analytic and Monte Carlo
modeling to analyze spin resonance
spectra of disordered materials.
Many researchers worldwide sought
his expertise.

Considering his level of engage-
ment in advanced research, Virgilio
was remarkably active in teaching at
all levels; he held his last class just a
few weeks before his death. His four
one-semester introductory courses for
physics majors at UNAM were
notable for their use of experiments
that related specifically to the needs
and resources of Mexico. Many of his
former students are now in academic
and research positions throughout
Mexico. Moreover, he was also the
leading author of numerous text-
books written for Mexican students in
the secondary schools and in the early
years of college. In those books, he
stressed the importance of observa-
tion, using, for example, many experi-
ments of his own design that could be
conducted using local resources. He
also made important contributions to
the public understanding of science
through his popular articles and his
book To Catch a Photon (Fondo de Cul-
tera Economica, 1992).

In 1991, the Sociedad Mexicana de
Fisica awarded him the Academic
Medal for his contributions to the
development of physics in Mexico.

A warm and humane man who cul-
tivated the friendship of his col-
leagues, Virgilio fought to establish
an attitude of tolerance everywhere
in Mexico, especially in his beloved
UNAM. He will be missed by all who
knew him.

JOSE JIMENEZ-MIER

EUGENIO LEY-KOO

National Autonomous University of Mexico
Mexico City

JENS ZORN

University of Michigan, Ann Arbor B
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in 1982, experiments were reported?
in which pulses passed through an
absorbing medium with little distor-
tion and with a group velocity that
“exceeds 3 X 10'° ecm/s, equals + oo,
or becomes negative.” During the
1990s, Raymond Chiao, Paul Kwiat,
and Aephraim Steinberg studied
faster-than-c effects in the tunneling
of single-photon wavepackets.? Their
experiments answered longstanding,
subtle questions about how long it
takes for a particle to tunnel across a
barrier.

The experiments by L. J. Wang
and colleagues,* which attracted
much of the recent publicity, demon-
strate that the peak of the exit pulse
can emerge from an amplifying
medium before the original peak
enters it, and this can occur with
essentially no amplification, absorp-
tion, or pulse distortion.

Rolf Landauer, Thierry Martin,
and others discussed related phe-
nomena in the early 1990s for par-
ticular types of wavepackets, and
Gerhard Diener® in 1996 presented
an especially clear analysis and proof
that causality is preserved. While
the possibility of reconstructing the
complete pulse from an infinitesi-
mally small tail might be regarded
as an old story, it is certainly worthy
of further study, especially in connec-
tion with quantum noise. I suspect
that many physicists would agree
with Landauer’s comments® that “the
easy explanation [that the whole
transmitted wave comes from the
front end of the much larger incident
wave] is unsatisfying,” and that “our
understanding of this is not what it
deserves to be.”
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Origin of 21-Micron
Emission Feature
Is a Mystery

he proposed identification of the

mysterious emission feature at
21 microns with titanium carbide
nanoclusters (PHYSICS TODAY, June
2000, page 21) is certainly a major
news item in astrochemistry. How-
ever, no mention was made of the
feature’s initial discovery or of the
10 years of intensive research into
this problem by astronomers and
laboratory spectroscopists. Since
1989, when the 21-micron emission
feature was discovered in four proto-
planetary nebulae observed with the
Infrared Astronomical Satellite,!
many carriers, including large poly-
cyclic aromatic hydrocarbon clusters,
hydrogenated amorphous carbon
grains, hydrogenated fullerenes, and
nanodiamonds, have been proposed.
These earlier suggestions were
based in part on the great abun-
dance of carbon observed in all of
the nebulae that exhibited this emis-
sion feature.

The recent precise measurements
of the feature’s central wavelength
(20.1 microns) and line profile based
on observations by the Infrared
Space Observatory? preceded the lab-
oratory identification and made a
definite identification possible.

Contrary to the impression given
by the article that there are only two
such objects, we have found 12
objects showing this emission fea-
ture, all belonging to a new class of
celestial objects called proto-plane-
tary nebulae. Why the 21-micron
emission feature would be limited to
such a short phase (a few thousand
years) of stellar evolution is not
understood.

Although the laboratory spec-
troscopy of titanium carbide clusters
is a significant piece of work, it may
not represent the final solution to
the 21-micron feature mystery. A
recent study has suggested that the
feature can originate from out-of-
plane bending modes of carbon rings
with one carbon atom replaced by
oxygen.? Since the stretching and
bending modes of aromatic hydro-
carbons are commonly observed in
proto-planetary nebulae, this sug-
gestion is not unreasonable. What-
ever the carrier of the 21-micron fea-
ture turns out to be, large-scale
molecular synthesis leading to the
formation of large organic molecules
certainly can take place efficiently
even in the low-density circumstel-

Puaysics Topay 81





