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cations, planar defects, second phase
particles, and so on, the universal
equation of state has led to enormous
elucidation of time-dependent inelas-
tic and permanent deformation. Ed
was awarded an Alexander von Hum-
boldt Senior Scientist Award by West
Germany in 1982.

Ed was a Renaissance man. As a
young man, he studied composition
under Aaron Copland. He played gui-
tar, viola, and piano and directed a
choir and a chorus. He studied modern
dance with Welland Lathrop, and he
was a founder of the Schenectady Civic
Ballet Co and served as its president
from 1960 to 1963. A lover of nature,
mountain climbing, and camping, he
was a long-time member of the Adiron-
dack Mountain Club. Ed enriched the
lives of many, and he is sorely missed
by his family and friends.

Arthur L. Ruoff
Cornell University
Ithaca, New York

Norman Myles Kroll
Norman Myles Kroll, an emeritus

professor of physics at the Uni-
versity of California, San Diego, and
one of the pioneers of the field of quan-
tum electrodynamics (QED), died in

La Jolla, California, on 8 August 2004
after a brief illness.

Born in Tulsa, Oklahoma, on 6
April 1922, Kroll attended Rice Uni-
versity in Houston, Texas, from 1938
to 1940, then received his BA in
physics and mathematics and his MA
(1943) in physics from Columbia Uni-
versity. During World War II, he
joined fellow scientists in radar re-
search for military applications. He
followed with graduate studies at Co-
lumbia, where he worked with his
mentor, Nobel laureate Willis Lamb,
on the theoretical explanation of the
Lamb shift. Kroll received his PhD in
physics in 1948. He collaborated with
Lamb on their famous paper “On the
Self-Energy of a Bound Electron,”
which was published in 1949 in the
Physical Review and reprinted by
Dover Publications in 1959 as part of
Selected Papers on Quantum Electro-
dynamics. Based on Kroll’s thesis
work, the paper provided the first the-
oretical explanation of the Lamb shift
in QED and became one of the most
important landmarks of the field.

Kroll continued at Columbia as an
assistant professor, associate profes-
sor, and full professor of physics, and
quickly became a world leader in the
field of QED. While at Columbia,
Kroll pioneered important new calcu-
lations in QED using sophisticated
theoretical tools in the evaluation of
Feynman diagrams in higher orders
of perturbation theory, tools used by
generations of theorists in the last five
decades. He was a Fulbright Scholar
and Guggenheim Fellow in 1955–1956.

In 1962, UCSD recruited Kroll to
become one of its physics depart-
ment’s founding members and
thereby bring to UCSD the prestige
and recognition of a world leader in
research. During his four decades at
UCSD, Kroll continued his research
in QED, developed with Marshall
Rosenbluth a theory of the free elec-
tron laser, and participated in the de-
sign of particle accelerators. In addi-
tion, he made numerous contributions
to the development of UCSD as one of
the nation’s leading research univer-
sities and twice served as chair of
UCSD’s physics department, from
1963 to 1965 and from 1983 to 1988.
After retiring from teaching in 1991,
Kroll continued as professor emeritus
and research physicist until his death.

During his retirement years, Kroll
kept a very active working relation-
ship with SLAC, to which he com-
muted weekly until the fall of 2000. At
SLAC, he was instrumental in devel-
oping the mathematical foundation
for the design of a next-generation lin-
ear collider, a project that is among

the highest priorities for particle
physicists.

Kroll’s career included visiting ap-
pointments to many other prestigious
institutions, including the Institute
for Advanced Study in Princeton, New
Jersey; Cornell University; the Euro-
pean Organization for Particle
Physics in Geneva; the Niels Bohr In-
stitute in Copenhagen; and the Uni-
versity of Rome.

A member of the National Academy
of Sciences and the American Acad-
emy of Arts and Sciences, Kroll was
very highly regarded by his col-
leagues. He was a brilliant theoretical
physicist with deep physical insight
and broad scientific interests. In ad-
dition to making significant scientific
contributions, Kroll served on a com-
mittee that advises UCSD’s chamber
music series; he is remembered by
friends and family for his lifelong in-
terest in opera and chamber music.
He also had a passion for gourmet
food and fine wine and enjoyed ocean
swimming, boogie boarding, hiking,
and observing and identifying wild-
flowers. We at UCSD will miss his
keen intellect and wise counsel.

Marvin Goldberger
Julius Kuti
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Boris Petrovich 
Zakharchenya

Boris Petrovich Zakharchenya, who
made substantial contributions to

modern condensed matter physics,
died on 10 April 2005 in St. Peters-
burg, Russia, after a courageous year-
long fight against cancer.
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