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elected are Claude J. Allegre, director
of the Institut de Physique du Globe,
University of Paris, Strasbourg,
France; and Pavel A. Cherenkov, labo-
ratory head and professor, Lebedev
Physics Institute, USSR Academy of
Sciences, Moscow. Altogether 233 for-
eign members have been elected to the
Academy.

obiuaries

John George Trump

John G. Trump, professor emeritus of
the Massachusetts Institute of Technol-
ogy, died on 21 February 1985. He was
born in New York in 1907 and received
his DSc in electrical engineering from
MIT in 1933. He then worked at MIT
as a research associate until 1936,
when he was made an assistant profes-
sor of electrical engineering. In 1952
he became a full professor.

Trump served as director of MIT’s
High-Voltage Research Laboratory
from 1946-80. The unifying basis of his
professional life was to maintain the
highest reliable dc voltage per centi-
meter, both in vacuum and in gas
pressure, for accelerator applications
that he clearly foresaw both in medi-
cine and in industry.

His first goal was a 2-million-volt
pressurized x-ray generator that could
be flexibly mounted in a hospital treat-
ment room. With this he pioneered at
MIT, in close cooperation with the
Lahey Clinic physicians, the now wide-
ly used rotation therapy for cancer
tumors with selective protection of
adjacent healthy tissue. He designed
many of the setups himself and gave
daily supervision of patient treatments
with the physicians. He developed
modified accelerators for treating skin
cancers with electrons. Concurrently,
Trump taught special courses for hospi-
tal physicists in the Northeast.

Trump’s war service orginated as
technical aide to Karl Compton at MIT.
He was on the Steering Committee of
the Radiation Laboratory at MIT, and
from 1944-45, director of the British
Branch Radiation Lab at Great Mal-
vern, following the American forces
into Europe to assist in the best utiliza-
tion of the centimeter radar and radio
countermeasures they were using.

In 1946, Trump, Robert Van de
Graaff and I founded the High Voltage
Engineering Corporation to manufac-
ture the compact Van de Graaff accel-
erators he was continuing to develop at
MIT. He became the company’s chair-
man and technical director and was
intimately involved with Van de Graaff
and many of their former students in
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the positive-ion and tandem Van de
Graaff accelerators designed and man-
ufactured by HVE.

In 1962 he caused Electronized
Chemicals Corporation to be reactivat-
ed as a subsidiary of HVE to make
available in industry high-energy elec-
trons, which he called “the beneficent
particles of nature.” Trump designed
ECC’s new facilities and remained ac-
tive as its chairman until it merged
with HVE. In 1974 he began at MIT a
six-year study, under a National
Science Foundation contract, of the
economic feasibility of disinfecting lig-
uid municipal sludge with energized
electrons. He led a consortium of
institutions and agencies in this en-
deavor and was actively pursuing this
during the last year of his life.

An architecturally imposing remind-
er of Trump’s work can be seen at
Boston’s Museum of Science in the
Theater of Electricity, where he was
largely responsible for the handsome
electrostatic shielding of the 2-million-
volt air-insulated generator, which was
originally made by Van de Graaff
himself in 1935. Trump was a life
trustee of the museum. He took a great
interest in the very short pulses of
electricity generated by the Ion Physics
Corporation, another subsidiary of
HVE, and this later developed into
pulse precipitation of stack gases,
which may become of real importance
in the problem of acid rain.

In 1984 he was chosen by the Presi-
dent’s Committee on the National Med-
al of Science, and this medal was
posthumously presented, in honor of
his work, at the White House in March
1985.

Trump’s remarkable personality mix
contributed to all of this achievement
and success. He was remarkably even-
tempered, with kindness and consider-
ation to all, never threatening or arro-
gant in manner, even when under high
stress. He was outwardly and in ap-
pearance the mildest of men, with a
convincing persuasiveness, carefully
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marshalling all his facts. Yet over and
over, there was an obstinate optimisim
that could fly in the face of all results
and facts available to him and his
coworkers. He cared very little for
money and the trappings of money, but
he did understand land; the land that
he persuaded HVE to purchase in
Burlington turned out to be worth as
much as many years of the company’s
profitable output.

Trump’s over 100 jointly and singly
published papers and reports have
brought to three generations of engi-
neers and technicians his clear under-
standing of the geometry and arithme-
tic of radiation dosage, whether for x-
ray therapy, for radiography, for
disinfection and pasteurization or for
molecular engineering—the conver-
sion of one form of molecular structure
into another. Much of this work
stemmed from his own pioneer labora-
tory work with models.

Denis M. ROBINSON
High Voltage Engineering Corporation

William L. McMillan

The death of William L. McMillan,
professor of physics at the University of
Ilinois, Urbana-Champaign, on 30 Au-
gust 1984, brought to an abrupt end a
distinguished career in condensed-mat-
ter physics. Born 13 January 1936 in
Little Rock, Arkansas, he died at age 48
at the peak of his productivity. In his
last year McMillan had more than a
dozen papers published or in the pro-
cess of publication.

In 1964 McMillan received a doctor-
ate in physics from the University of
Illinois; his thesis on the ground state
of liquid helium marked the first appli-
cation of Monte Carlo methods to a
quantum system. Using a variational
technique, he calculated the energy,
density, pair correlation function and
condensate fraction in the zero-momen-
tum state, obtaining results in remark-
ably good agreement with calculations
done later by others with more power-
ful computers.

In late 1963, McMillan joined the
theoretical physics research depart-
ment at Bell Laboratories, where he
worked on a variety of problems in
superconductivity, liquid helium and
liquid crystals. One of his earliest
accomplishments was a computer cal-
culation for deducing the electron-
phonon interaction spectrum directly
from the tunneling data of an experi-
mental colleague, John Rowell, for
which they were jointly awarded the
Fritz London Prize. McMillan contin-
ued to work on the problem of strong
coupling superconductors, which led to
the widely used “McMillan 7. for-
mula” and the “McMillan high-7, lim-
it” for superconductivity as trade-offs
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between strong coupling and phonon
softening. While on leave at Cam-
bridge University (1967-68), he wrote
his classic paper on the proximity effect
and reinvented a formalism for strong-
ly coupled quantum fluids.

Around 1970, McMillan made the
first of a number of dramatic plunges
into an entirely new field: As a result
of visits to Orsay, he became involved
with liquid crystals, with their rich
variety of phases. On returning to Bell
Labs, he was so enthused with the idea
of studying liquid crystals with x rays
that he shifted from the theory depart-
ment and set up his own laboratory.
Before long, McMillan’s experimental
work spanned the entire gamut from
chemical characterization (synthesis,
chromatography) to state-of-the-art
measurements on borrowed apparatus.
He made pioneering x-ray studies of
the critical fluctuations of the order
parameter and the corresponding di-
vergence of the transverse and longitu-
dinal coherence lengths associated
with the nematic to smectic-A and
smectic-C phase transitions.

In 1972, McMillan returned to Ur-
bana to join the staff of the physics
department, where he remained until
his death, except for a sabbatical year
(1977-78) spent at Orsay. At Illinois,
he continued to work for several years
on both theoretical and experimental
aspects of liquid crystals with his grad-
uate students, expanding his experi-
mental repertoire to include light scat-
tering and heat capacity measure-
ments. At the same time, he became
deeply interested in the phenomenon of
charge-density waves and electronical-
ly driven structural phase transitions,
and their interaction with supercon-
ductivity in transition-metal dichaloco-
genides and the high-7. A-15 com-
pounds. This led to a series of papers
on phenomenological Landau mean-
field theories, both static and dynamic,
which he later modified to include
fluctuations. In doing so, he unearthed
the relevance of domain walls (which
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he dubbed ‘“‘discommensurations”) i
phases with incommensurate charge
density waves.

McMillan’s own experimental pro-
gram made him both sensitive to u'
discerning of the significance of experi~
mental results of other workers. In
1979, on seeing raw experimental data’
indicating the breakdown of Mott's
model of minimum metallic conduetiy-
ity, he proceeded to develop his own'
theory of electron localization in disor-
dered metals. A year later, after realiz-
ing the importance of Coulomb interac-
tions, he returned to the lab. As wag’
his custom, he assembled his own
apparatus and carried out tunneling
measurements near the metal-insula-
tor transition. On the basis of his
experimental results McMillan con-
structed a new theory of the metal-
insulator transition that included both
electron localization and Coulomb in-
teractions on an equal footing. He
realized that disordered interacting
electronic systems should be controlled "
by nontrivial fixed points to explain the
tunneling data. This opened up the
possibility of classifying their univer-
sality classes.

In 1981, McMillan turned to a long-
planned project that fully engaged his
experimental and theoretical skills.
Using state-of-the-art arithmetic chips
and a processor to control its micro-
code, he built a high-speed computer in
his basement, explicitly for Monte
Carlo calculations. It would run for
days and even weeks, surviving both
power failures and a flood.

During the last few years, McMillan
worked on several of the outstanding
problems of statistical mechanics, us-
ing sophisticated, medern, numerically
based methods. He developed and ex-
ploited a variant of finite-size scaling,
which he called the “macroscopic re-
normalization group.”

McMillan is remembered not only as
a great mind but also as a friend. Many
of his friends at Murray Hill and
Urbana have contributed to this ac-
count of his professional career; many
more could.
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Jack MoCHEL
MicHAEL WORTIS
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AT&T Bell Laboratories

Edward Lee Gooperman

Scientific exchange leads to mutual respect,
then to trust, and eventually is important
toward establishing peace between nations.
Edward Lee Cooperman

Edward Lee Cooperman, professor of
physics and former chairman of the
department of California State Univer:



