
physics in 1948 and a doctorate in
mathematics in 1954 from the Swiss
Federal Institute of Technology in Zur-
ich. He pursued his initial professional
career, from 1951 through 1961, in the
US. He worked at General Electric and
Bell Telephone Laboratories on vibra-
tions, waves and information theory.
With the dawn of modern plasma
physics, he joined the Aerospace Corpo-
ration, where he carried out research
on confinement, stability and field-
plasma interactions from 1956 until
1961. Then he returned to Switzerland
in 1961 to centralize the plasma re-
search program there. A leading figure
in the plasma program of Euratom,
Weibel became a professor of physics at
the Swiss Federal Institute of Technol-
ogy in Lausanne. Out of his many
achievements, three major ones in-
clude the analysis of intense electro-
magnetic effects (ponderomotive force)
in plasmas; the principles and applica-
tions of dynamic stabilization; and the
detailed study of microscopic instabili-
ties in anisotropic plasmas, a central
issue in plasma and fusion physics. His
direct and illuminating approach to
analysis and his instinct for accuracy
and completeness were exemplary.
One of the best-known instabilities of
magnetized plasmas bears Weibel's
name.

In December 1981, after 20 years in
this position, Weibel resigned as direc-
tor of the Center. It had acquired,
under his stewardship, an interna-
tional staff, reputation and established
role in plasma research. In recent
years he emphasized the overriding
importance of fundamental research in
plasmas, the need to examine openly
the complexities of paths to fusion, and
the responsibility of scientists and re-
search leaders to the community they
serve. In memory of his contributions
and leadership, the APS Division of
Plasma Physics dedicated a special
session at its annual meeting in Los
Angeles on 10 November 1983.

R. A. STERN
University of Colorado

Boulder

Isidor Walerstein
Isidor Walerstein, professor emeritus
of physics at Purdue University, died
on 11 June 1983 in Jerusalem, Israel,
where he had made his home since his
retirement in 1971. He was born in
Lubartow, Poland, on 1 March 1905
and, as a child, emigrated with his
parents to North America. He received
his AB degree from the University of
Toronto in 1926 and his PhD degree
from the University of Chicago in 1929.
He joined the Purdue physics depart-
ment in that year as an instructor,
advanced to assistant professor in 1931,

WALERSTEIN

associate professor in 1939, and full
professor in 1942.

During his first year at Purdue,
Walerstein and Karl Lark-Horovitz,
who had just taken charge of the
physics department, redesigned the de-
monstration experiments for the gen-
eral physics lectures. Many of the
demonstrations they prepared then are
so effective that they are still in use.

His involvement in the new research
program was also immediate. He
played a major role in the design and
construction of the first large piece of
research equipment in the department,
a research-quality electromagnet, and
used it in a varied program of research
in optics and spectroscopy, including
studies of resonance spectra, the mer-
cury spectrum, and Zeeman spectra.

At the beginning of war research in
1942 he participated in the early stud-
ies of the properties of germanium,
which led to the foundation of the solid-
state physics program at Purdue.

After Walerstein retired from Pur-
due in 1971, he spent two years at Tel
Aviv University advising on the needs
of the physics department and prepar-
ing a physics syllabus in Hebrew now
used in a number of Israeli universities.

VIVIAN JOHNSON
HUBERT JAMES

Purdue University

Shang-keng Ma
Shang-keng Ma, professor of physics at
the University of California, San Diego,
died at his home in La Jolla on 24
November 1983. He was a leading
theoretical physicist and educator in
statistical mechanics.

Ma was born in Szechuan, China, in
1940. In 1959 he transferred from the
National Taiwan University to the
University of California, Berkeley,
where he received his BS (1962) and
PhD (1966) degrees. He wrote his
thesis, "Correlations of Photons from a

Thermal Source," under the supervi-
sion of Kenneth Watson.

Ma came to UCSD for postdoctoral
work with Keith Brueckner in 1966; in
less than a year his extreme promise
was recognized with a faculty appoint-
ment. He exhibited great versatility in
his work on problems in quantum
mechanical many-body theory, which
included charged Bose systems and
non-uniform Fermi gases. In 1968 he
was invited to the Institute for Ad-
vanced Study in Princeton, where he
collaborated with Shau-Jin Chang on
the infinite-energy limit of Feynman
diagrams relevant to high-energy pro-
cesses in quantum electrodynamics.
With Roger Dashen he produced a
series of papers on the S-matrix formu-
lation of statistical mechanics.

Ma is perhaps most recognized for his
contributions to the theory of critical
phenomena. As a visiting professor at
Cornell University in 1972, he became
involved with the early developments
of the renormalization-group theory of
critical phenomena. He was instru-
mental in the formulation of the UN
expansion, together with its implemen-
tation in the calculation of the critical
exponents for a variety of systems. In
collaboration with Bert I. Halperin and
Pierre C. Hohenberg he generalized the
renormalization group theory to dyna-
mical critical phenomena.

Ma is also well known for his lucid
review articles of the renormalization
group theory. His interpretation and
refinement of the conceptual and the
calculational ideas unraveled much of
the initial confusion in this complex
subject and contributed significantly to
our current understanding.

While on sabbatical leave at Berke-
ley, between 1973 and 1974, Ma investi-
gated the problem of dynamical sym-
metry breaking and further extended
his work on dynamical critical phenom-
ena. In 1974 Ma was invited to write a
monograph on the rapidly developing
field of critical phenomena. The result
was his book, Modern Theory of Critical
Phenomena (1976), which has provided
the foundation for many scientists cur-
rently involved in condensed-matter
physics and continues to be a standard
resource in this field.

In 1976, visiting at Saclay, Ma devel-
oped the Monte Carlo renormalization
group technique. His idea of a hybrid
theory, constructed from the union of
two disjoint techniques, has evolved
into a powerful technology that is
widely used today for the numerical
study of critical phenomena.

Ma also made significant contribu-
tions to the theory of random systems.
In 1975, with Yoseph Imry, he pub-
lished the seminal paper on the effect
of a random magnetic field on ferro-
magnetic order. Their model has come
to be known as the random field Ising
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model. Their work, predicting the val-
ue of the lower critical dimension,
continues to stimulate intense and
controversial research (see PHYSICS TO-
DAY, July, page 17).

In 1981, Ma formulated the "coinci-
dence counting" method for the calcu-
lation of entropy from the phase space
trajectory. He felt strongly that such a
dynamical formulation of entropy was
crucial for understanding random and
other systems exhibiting metastability.

Ma had a deep interest in furthering
scientific development and education
in his native land. He believed very
strongly that fundamental science
should be taught in the native language
in any country. He taught at Tsing
Hua University, Taiwan, in 1977 and in
1981, and wrote an advanced text on
statistical mechanics in Chinese. This
book, published shortly before his
death, is the culmination of his lifelong
interest in statistical mechanics.
Based in dynamics, it eschews the
traditional approach built on the Gibbs
ensemble. An English translation is in
progress.

In addition to being a dedicated
teacher and physics scholar, Ma had a
broad range of cultural and social
interests. He was a frequent contribu-
tor to Chinese newspapers of commen-
tary on contemporary political issues.
He was a gifted painter and in recent
years had extended his interest in
music by learning to play the classical
Chinese ch'in (zither).

Despite his declining health, Ma
insisted on continuing to teach a gradu-
ate course in statistical mechanics un-
til a few days before his death. The
required energy and determination
came naturally from his quiet dignity,
enthusiasm and passionate concern to
communicate his unique insights to his
students.

His colleagues and friends at UCSD
have founded a scholarship and physics
prize fund in his memory, and invite
those who wish to join in this tribute to
send their (tax-exempt) contributions

to: Shang-keng Ma Memorial Fund, c/
o Department of Physics, B-019, Uni-
versity of California, San Diego, La
Jolla, California 92093.

JOSEPH C. Y. CHEN
JEFFREY PRENTIS

SHELDON SCHULTZ
University of California

San Diego

William R. Fredrickson
William R. Fredrickson died on 9 Jan-
uary 1983 at the age of 79. A member
of the physics department of Syracuse
University from 1928 to 1971, he served
as its chairman longer than any other
person, from 1939 to 1965.

Fredrickson graduated from the Uni-
versity of Chicago in 1924 and received
his PhD in molecular spectroscopy
there in 1928. When he came to
Syracuse he was one of six faculty
members in the physics department.
By the time he retired as chairman, the
faculty had grown to 22 and occupied a
new building that he had planned.
Even though his main activities were
teaching and administration, he found
enough time to supervise infrared re-
search, to encourage young faculty in
their own research and to serve on
national committees planning the fu-
ture of infrared research. Despite his
many commitments, he was always
available to any of his students who
wanted to see him, even though his
lectures in astronomy had enrollments
over 300. He was named the William
R. Kenan Professor of Physics in appre-
ciation of his devotion to undergradu-
ate studies.

In 1978, in recognition of his 50 years
of service to the University, the Wil-
liam R. Fredrickson Scholarship Fund
was set up by former students and the
department faculty to provide a living
tribute to the inspiration he had pro-
vided during his leadership.

HENRY LEVINSTEIN
JOHN W. TRISCHKA

Syracuse University •

FREDRICKSON

ION BEAM
SYSTEMS

Single and Dual Beam
Systems for:

I Dry etching of
semiconductors.

I Ion-sputter deposition.
• Micromachining of

dielectrics.
I Surface modification.

200 Series
A versatile range of systems
incorporating one or two horizontal
ion beams with a wide choice of
diameters; Four-position water-cooled
sputter target; Rotating water-cooled
specimen holder; Beam current to
over 500mA; energies to 2000eV;
Comprehensive range of
instrumentation and accessories.

Special Systems
Equipment designed to meet specific
customer requirements, including
ultra-clean vacuum systems; servo-
driven multicomponent sputter
targets; multi-wafer planetary
specimen holders; magnetron
deposition and load locks.

Oxford Instruments Limited
Osney Mead, Oxtord OX2 0DX, England
Tel: (0865) 241456 Telex: 83413

Oxford Instruments North America Inc.
3A Alfred Circle, Bedford, Massachusetts
01730, USA
Tel: (617) 275-4350 Telex: 230 951 352

OXFORD
INSTRUMENTS <l>

Circle number 63 on Reader Service Card

PHYSICS TODAY / APRIL 1984 103


