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VICTOR FREDERICK WEISSKOPF
September 19, 1908-April 22, 2002

BY J. DAVID JACKSON AND KURT GOTTFRIED

ICTOR FREDERICK WEISSKOPF was a major figure in the golden
Vage of quantum mechanics, who made seminal contri-
butions to the quantum theory of radiative transitions, the
self-energy of the electron, the electrodynamic properties
of the vacuum, and to the theory of nuclear reactions. In
the broader arena through his writings and actions he was
an effective advocate for international cooperation in sci-
ence and human affairs. In 1981 he shared the Wolf Prize
for physics with Freeman Dyson and Gerhard ‘t Hooft for
“development and application of the quantum theory of
fields.” In 1991 he was awarded the Public Welfare Medal
of the National Academy of Sciences “for a half-century of
unflagging effort to humanize the goals of science, acquaint
the world with the beneficial potential of nuclear technolo-
gies, and to safeguard it from the devastation of nuclear
war.” As a member of the Pontifical Academy of Sciences
he was instrumental in persuading the Pope to speak on
the dangers of nuclear weapons.

Weisskopf was born in Vienna, Austria, on September
19, 1908. In his nineties and increasingly frail, he died at
home in Newton, Massachusetts, on April 22, 2002. Grow-
ing up in Vienna in a well-to-do Jewish family, he had a
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happy and carefree childhood despite the Great War. In his
teens he attended a gymnasium and for two years the Uni-
versity of Vienna. He showed an early interest and ability in
science. In 1928, upon the recommendation of Hans Thirring,
professor of theoretical physics in Vienna, he moved at age
20 to Gottingen to continue his studies under Max Born.
His first important paper, written with Eugene Wigner, was
on the quantum theory of the breadth of spectral lines.
After completing his Ph.D. thesis in the spring of 1931 he
went to Leipzig to work under Werner Heisenberg and then
in the spring term of 1932 under Erwin Schrodinger in
Berlin. For the academic year 1932-33 he received a
Rockefeller Fellowship to work in Copenhagen with Niels
Bohr and in Cambridge with Paul Dirac.

In the fall of 1933 Weisskopf came to Zurich for two
and a half years as Wolfgang Pauli’s assistant. While there
he published two important papers. The first was on the
self-energy of the electron in the framework of Dirac’s hole
theory, in which he showed that the self-energy diverged
only logarithmically with decreasing size of the electron’s
charge distribution, in contrast to the linear divergence of
classical theory and the quadratic divergence of the one-
particle Dirac theory. The second paper, coauthored with
Pauli, concerned the quantum field theory of charged sca-
lar particles (not the spin 1/2 particles of Dirac). They
showed that antiparticles were not unique to the Dirac theory
but occurred in general and that electrodynamic processes
involving the scalar particles were closely similar to those
involving spin 1/2 electrons.

In April 1936 Weisskopf accepted a fellowship at Bohr’s
institute in Copenhagen. While there he completed an im-
pressive analysis of the properties of the vacuum in the
presence of electromagnetic fields, clarifying earlier work,
giving physical arguments for the removal of certain infini-
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ties, and presciently enunciating the concept of charge
renormalization. With the increasing persecution of Jews in
Nazi Germany and the prospect of war, he and his wife
decided to look for ways to escape Western Europe. To
enhance his chances Weisskopf began to work in the in-
creasingly important field of nuclear physics, which occu-
pied many at Bohr’s institute, and to publish in English.
Although he had job offers from the Soviet Union, after a
visit in late 1936 he and his wife decided that he would
consider them only as a last resort. With Bohr’s help he was
offered a lectureship at the University of Rochester begin-
ning in the fall of 1937.

He was on the Rochester faculty for five and one-half
years. During that time he continued research in nuclear
physics but also on the electrodynamics of the electron. He
returned to the self-energy problem and in 1939 established
a result little appreciated at the time or now: that in the
nth order of perturbation theory the self-energy diverges
only as the nth power of a logarithm.

In early 1943 Weisskopf was invited to Los Alamos, where
he soon became Hans Bethe’s deputy in the theoretical
physics group. Already famous for his physical intuition, he
was much sought after by the experimenters to provide esti-
mates of little known or little understood nuclear processes.
He served for a time as mayor of Los Alamos, evidence of
his humanity and social responsibility.

In early 1946 he joined the physics faculty at the Massa-
chusetts Institute of Technology, where with one substan-
tial break he remained until retirement in 1974. His re-
searches at MIT focused on nuclear reactions, with one
major paper with J. Bruce French on a complete calcula-
tion of the leading radiative correction to atomic energy
levels (the Lamb shift). The nuclear physics work was done
mainly in collaboration with Herman Feshbach, sometimes
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augmented by students and postdocs. These papers are
marked by their clarity, the simplicity of the assumptions,
and their close connection to experiment. Together with
John Blatt he authored an influential text on theoretical
nuclear physics, published in 1952. That same year he was
elected a member of the National Academy of Sciences.

In 1961 at the apex of his career as an academic re-
searcher Weisskopf was invited to be director general of
CERN, the European center for high-energy physics near
Geneva, Switzerland. For CERN it was an inspired choice.
Weisskopf provided intellectual leadership and a vision of
the laboratory as an international research center second
to none. He successfully promoted construction of the first
proton-proton collider, the intersecting storage rings, and
saw to the eventual building of a 300-GeV accelerator. He
set CERN on its path to be a preeminent, some would say
the preeminent, research center in high-energy physics to-
day.

At the end of his five-year term he returned to MIT,
where he was named Institute Professor and chaired the
Physics Department for six years (1967-73). During these
years he pursued occasional research, but devoted increas-
ing fractions of his time to writing, invited lectures, and
public service. He published popular expositions of science,
collections of essays on science, science in public affairs
and scientific personalities, and his autobiography. After
retirement he continued writing and giving informal talks
to explain the wonders of science to the lay public.

From near the end of the Second World War Weisskopf
was active in discussion of the promise of nuclear energy
and the dangers of nuclear weapons. He was among the
founders of the Federation of Atomic Scientists, a member
of the Emergency Committee of Atomic Scientists chaired
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bosons. Furthermore, the Pauli-Weisskopf paper demon-
strated that a marriage of relativity and quantum mechan-
ics does not require spin 1/2 as many had incorrectly in-
ferred from Dirac’s theory, and that scalar QED gave results
for physical processes similar to spin 1/2 QED. And with
the advent of Hideki Yukawa’s meson theory of nuclear
forces, the scalar field theory became more than a setting-
up exercise for theoreticians.

COPENHAGEN AGAIN

Viki had been very productive during his first year in
Zurich, perhaps in part because he was alone. Ellen and he
had agreed to test their love with a one-year separation.
The test proved successful, and they were married in
Copenhagen on September 4, 1934. During the remainder
of his time in Zurich he continued to work on topics in
electrodynamics, beginning with an investigation of the prop-
erties of the vacuum in QED. This line of study reached full
fruition in Copenhagen in 1936, where he held a fellow-
ship with Bohr (April 1936-September 1937). At the Bohr
Institute nuclear physics was beginning to be emphasized
in addition to basic problems in quantum mechanics and
field theory. Of the stimulating atmosphere at the institute
Viki says, “Influenced by this remarkable group, I wrote two
of my best papers during that time.” (1991, p. 95).

The first of these is a classic paper on the polarization
of the vacuum caused by the virtual electron-positron pairs
under the influence of a uniform electromagnetic field of
arbitrary strength (1936).* Although this topic had already
been studied, the earlier work was very formal and marked
by ambiguities. Viki largely cleared these up in this investi-
gation, the technically most sophisticated of his career. Es-
pecially noteworthy was his prescient recognition of charge
renormalization, in which he exploited the analogy with a
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charge placed in a polarizable medium to conclude that
vacuum polarization produces an unobservable (though in-
finite) constant factor multiplying all charges and electro-
magnetic field operators.

It had become clear to Viki by 1936 that an Austrian Jew
had better leave Europe for the United States. This was far
easier said than done, however, because there were hardly
any positions available in the United States, or elsewhere
for that matter, and many highly qualified physicists who
anticipated a Nazi onslaught were competing for them. To
further his chances Viki decided that he should publish
something on the new rage (nuclear physics) and do so in
English. He carried this off brilliantly with the second of
his Copenhagen papers—an original application of statisti-
cal mechanics to the evaporation of neutrons from nuclei—
and published his results in Physical Review (1937).

Viki’s first opportunities to leave were a professorship
in Kiev and a senior research position in Moscow. In late
1936 he and Ellen visited the Soviet Union and promptly
realized that the political climate had deteriorated drasti-
cally since Viki’s earlier visit to Russia. He would therefore
only consider a position there if nothing else were avail-
able. In those years Bohr went regularly to England and
America to “sell”’ the refugees at his institute. In 1937 Bohr
convinced the University of Rochester to offer Viki a poorly
paid instructorship, which he accepted.

ROCHESTER AND LOS ALAMOS

In the fall of 1937 Viki began a new phase of his career
with a new country, a new language, and a largely new
field. In his five and a half years at Rochester, nuclear phys-
ics became a major focus of his research, with studies of
Coulomb excitation® and radiative transitions (1941) being
especially noteworthy. He continued to work on QED and
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published a remarkable paper addressing the self-energy
problem in greater detail, but more significantly proving
that the self-energy diverges logarithmically to all orders in
perturbation theory (1939). This paper strengthened his
result of 1934.

Fission was discovered in Berlin in December 1938, and
on September 1, 1939, Germany invaded Poland. Nuclear
physics was suddenly transformed from an esoteric intellec-
tual pursuit into a potentially decisive factor in the war.
Not being a citizen—indeed, an enemy alien until he and
Ellen became U.S. citizens in 1943—Viki did not partici-
pate in secret war-related work until early 1943, when Rob-
ert Oppenheimer asked him to come to Los Alamos, where
he remained until late in 1945.

No data were then available for many of the processes
involved in producing a nuclear explosion or the ensuing
effects. The bomb project had to rely on theorists for guid-
ance on many fronts. Viki became a prominent member of
the theoretical physics division: His office was known as
“the seat of the oracle” in recognition of his ability to quickly
devise qualitative solutions to physics problems. Hans Bethe,
the division head, eventually needed support in running
his expanding team and appointed Viki as his deputy. Be-
cause he had been in charge of the calculations about the
effects of the bomb, Viki was one of the few theorists to
witness the Trinity test at Alamogordo.

MIT AND QED AGAIN

In early 1946 Viki joined the faculty at MIT and during
that fall began teaching and research again. With his stu-
dent Bruce French he revisited the electron self-energy prob-
lem to explore an earlier suggestion of Hendrik Kramers
that one might make sense of the higher-order radiative
corrections in electrodynamics in spite of the infinity in the
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self-energy of the electron. Kramers had pointed out that
what is actually observable is the energy difference between
free and bound states of electrons. Viki’s demonstration
that the divergence is only logarithmic made it plausible
that differences would be finite and meaningful. French
and Weisskopf had not completed their calculation when,
in June 1947, Willis Lamb announced the results of his
microwave experiments on hydrogen, showing a tiny dis-
agreement with existing theory, with a very small energy
difference between two levels supposedly degenerate. Many
theorists pounced on this result, which became known as
the “Lamb shift.” Bethe quickly showed in a nonrelativistic
calculation with a cutoff that Kramer’s idea led to a level
shift close to that measured by Lamb. His work depended,
however, on the plausible but unproven assumption that
the logarithmic divergences at high energy exactly canceled.

By early 1948 French and Weisskopf completed the first
consistent calculation of the Lamb shift, but Viki would not
publish because they had a very small disagreement with
the independent calculations of Richard Feynman and Julian
Schwinger, who agreed with each other. Viki could not be-
lieve that his work with French was correct. Surely the two
young geniuses who were using their new and much more
powerful techniques had not made the same mistake. But
they had! The upshot was that French and Weisskopf pub-
lished their year-old result (1949) only after a paper by Kroll
and Lamb appeared with essentially the same calculation.®

The Kroll-Lamb theory paper contains a succinct state-
ment about Viki’s place in the firmament of theoretical
physics: “[Our] calculation,” they wrote, “[is] based on the
1927-34 formulation of quantum electrodynamics due to
Dirac, Heisenberg, Pauli, and Weisskopf.” Despite or per-
haps because of such praise, in his autobiography Viki in-
dulges in self-criticism. He laments that he had not had the
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insight to pursue more diligently his 1936 work in which he
realized that just the charge and mass of the electron were
affected by the short-distance (high-frequency) divergences,
that he and French did not work hard or fast enough to
have made a prediction of the Lamb shift before its experi-
mental observation, and that his fear of publishing a wrong
result caused them to miss being the first to publish the
correct result. His wistful “I might even have shared the
Nobel Prize with Lamb” (1991, p. 169) sums up his view of
what might have been. Such regrets aside, Weisskopf stands
among the leaders of twentieth-century theoretical physics
and a key player in the development of quantum electrody-
namics and field theory in the 1930s and 1940s, as was
recognized by the Wolf Prize in 1981.

NUCLEAR PHYSICS

Viki often derided his own technical abilities in theo-
retical physics. He once said he was contributing his “don’t
know how” to a collaborative effort. But he was justifiably
proud of his remarkable ability to arrive at results by intu-
ition, by exploiting basic principles and making educated
guesses. In this regard he would express his gratitude to
Paul Ehrenfest, who had been a charismatic visitor to
Gottingen when Viki was a student. But as is true of other
masters of the intuitive argument, Viki acquired his magi-
cal ability by having devoted his youth to technically diffi-
cult calculations. As with the great pianist who can impro-
vise so effortlessly, an enormous amount of hard, tedious
work lies behind the magic.

Nothing illustrates better his talent of focusing on the
essential physics with simple intuitive descriptions than his
work in nuclear physics, his primary interest in the postwar
period. In this research he found the perfect collaborator
in Herman Feshbach. Together and with students and
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postdocs they published a series of papers on nuclear reac-
tions that are noteworthy for the clarity, plausibility, and
simplicity of their assumptions (1947, 1949). In addition to
his own research he produced his magnum opus, the trea-
tise on nuclear physics written in collaboration with John
Blatt (1952). This became the bible for several generations
of nuclear theorists.

The most influential paper of this period was with
Feshbach and Charles Porter (1954). It describes the total
and elastic scattering cross section of neutrons (averaged
over individual resonances) through a seemingly incompat-
ible blend of the single-particle shell model and Bohr’s
concept of the compound nucleus. A vast amount of data is
described remarkably well with this approach. In a little
known paper Francis Friedman and Viki explored the com-
patibility of the single-particle and compound nucleus pic-
tures with a masterful mixture of qualitative and quantita-
tive arguments (1955).

DIRECTOR GENERAL OF CERN

By the late 1950s Viki was at the apex of his research
career. He was elected president of the American Physical
Society for 1960. In 1961 his appointment as director gen-
eral of the European Organization for Nuclear Research
(CERN) near Geneva suddenly transformed Viki from an
academic research scientist heading a handful of colleagues
and students into the chief executive of a young, large, and
burgeoning multinational enterprise. Having seen
Oppenheimer succeed in a similar if much more dramatic
metamorphosis, Viki saw fit to tell the CERN Council in his
“job interview” that not only did he have no administrative
experience but “I consider this my strength.” Apparently it
was, for he proved to be an inspiring and imaginative leader
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of the laboratory, and a skillful diplomat in the complex
political setting in which CERN is governed and funded.

When Viki took over as director general, CERN had a
successful research program in nuclear physics with its syn-
chrocyclotron, but only the beginnings of a high-energy
physics program. Envisioning CERN as a world-class high-
energy physics laboratory, Viki in his first address to the
CERN Council at the end of 1961 outlined plans for the
innovative intersecting storage rings (ISR) to be fed by the
new 20-GeV proton synchrotron, and also spoke of a future
300-GeV accelerator. During his tenure as director general
the number of staff and participants more than doubled to
2,500. The laboratory began to make major discoveries. The
proposals for the ISR and a 300-GeV machine led to the
formation of an internal committee to assess priorities and
costs, which grew by 1966 into the European Committee on
Future Accelerators. By the end of Viki’s term in December
1965 the ISR had become a reality, as the CERN Council
funded its construction and also R&D for a 300-GeV accel-
erator.

At CERN Viki is also remembered for his nighttime vis-
its to the experimental halls and his down-to-earth semi-
nars on particle theory for experimental physicists. A sig-
nificant factor in Viki’s decision to seek the CERN position
had been his desire to learn particle physics—a rather ex-
travagant measure for satisfying so modest a wish, but quite
typical of him. This motive charged his many educational
activities at CERN with an inspiring enthusiasm.

Viki’s controversial championing of the ISR, the world’s
first proton-proton collider, and also of the 300-GeV ma-
chine set the tone and spirit of European high-energy phys-
ics as a serious competitor to the United States, until then
the dominant player in the field, with long-lasting signifi-
cance for physics everywhere. After returning from Europe
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Viki recommended the formation of the influential High
Energy Physics Advisory Panel to the Atomic Energy Com-
mission (later the Department of Energy), and was the first
HEPAP chair.

RETURN TO MIT

On returning to MIT Viki served as department chair
for six years and engaged in intermittent research on par-
ticle physics with junior colleagues. Numerous honors came
his way—the Max Planck Medal (1956), MIT Institute Pro-
fessor (1966), Pontifical Academy of Sciences (1975), Ordens
Pour le mérite fir Wissenschaften und Kuanste (1978), the
National Medal of Science (1980), the Wolf Prize (1981),
the Enrico Fermi Award (1988), the Public Welfare Medal
of the National Academy of Sciences (1991), as well as many
honorary degrees and foreign memberships to prestigious
academies. He served for four years as president of the
American Academy of Arts and Sciences during a crucial
period of consolidation. Along the way he authored a num-
ber of books and collection of essays, including his autobi-
ography and coauthored (with one of the present authors,
K.G.) a two-volume work Concepts of Particle Physics (1984,
1986) that had its origins in popular lectures to summer
students at CERN. He reached mandatory retirement in
1974 and became professor emeritus.

CONCERNED SCIENTIST

The threat to humanity posed by nuclear weapons was a
preoccupation of Viki’s ever since he participated in the
discussions initiated by Niels Bohr at Los Alamos before
the Trinity test. After the war Viki was among the Manhat-
tan Project scientists who organized what became the Fed-
eration of American Scientists. At that time he was also a
member of the small committee chaired by Einstein that
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sought to inform the public about the bomb. In the 1950s
Viki participated in the first Pugwash meetings between
Western and Soviet nuclear scientists, and continued there-
after to reach out to influential Soviet scientists in pursuit
of nuclear arms control. His friendships from the 1930s
were of great advantage. Viki joined the Union of Con-
cerned Scientists when it was founded in the MIT physics
department, which he then chaired, and he later became a
member of its Board of Directors. After his election in 1975
to the Pontifical Academy of Sciences Viki played a central
role in convincing Pope John Paul II to speak out repeat-
edly against the nuclear arms race.

Viki worked incessantly for control and reduction of
nuclear weapons and for international cooperation in sci-
ence. At CERN he encouraged the reciprocal participation
of CERN and Soviet-block physicists in each other’s high-
energy physics programs. He believed deeply in the role of
science and scientists in making the world a more peaceful
and safer place.

Science is a truly human concern; its concepts and language are the same
for all human beings. It transcends any cultural and political boundaries.
Scientists understand each other immediately when they talk about their
scientific problems; it is therefore easier for them to speak to each other
on political or cultural questions and problems about which they may have
divergent opinions. The scientific community serves as a bridge across bound-
aries, as a spearhead of international understanding (1989, pp. 7-8).

TEACHING AND STUDENTS

Not only was Viki a research scientist, administrator,
humanist and internationalist, he was also a wonderful teacher
and mentor to aspiring physicists. His deep understanding
of fundamental principles and his intuition as to what was
essential made his formal lecture courses inspirational, de-
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spite his well-known cavalier attitude about pedagogic pre-
cision (41 was often approximated by unity, for example).
During his summers at CERN after being director general
he initiated immensely popular introductory lectures on
particle physics for the summer students, also attended by
many CERN staff. The authors and others continued the
tradition; a two-volume work (1984, 1986), already men-
tioned, was an outgrowth.

Teaching also included direction of research, of course.
Among students at Rochester formally under Viki’s supervi-
sion were Esther M. Conwell (M.S., 1944) and Ernest D.
Courant (M.S., 1942; Ph.D., 1943); Robert Dicke and John
Marshall, Jr., acknowledge their indebtedness to him in their
theses. At MIT Viki had 21 Ph.D. students, among them the
present authors, a Nobel laureate, and MIT faculty col-
leagues.”

MUSIC

Viki’s love affair with the piano and classical music per-
sisted through his whole life. In his autobiography half of
the final chapter (“Mozart, Quantum Mechanics, and a Bet-
ter World”) is devoted to discussion of his loves in music,
both as a listener and a participant. His musical compan-
ions recognized him as an enthusiastic pianist with a deep
appreciation for Beethoven, Mozart, Schubert, and other
classical composers. That music was an integral part of his
being is illustrated by a story told by Maurice Jacob of Viki
at a public scientific lecture in Paris.® Trouble with the
sound system caused a few minutes delay. As he waited to
begin Viki noticed a grand piano in the corner of the stage,
went over to it, sat down, and began to play. The audience
was enchanted.
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A sketch of Viki that is confined to his career, even
though it was so complex and productive, would only paint
the palest shadow of the man. What was really unique about
Viki was his vibrant personality. He conveyed an infectious
happiness—as he put it, “I have lived a happy life in a
dreadful century!”—for had he not seen Hitler and Stalin
in action and witnessed the first engineered nuclear explo-
sion? He maintained this happy disposition even under dif-
ficult circumstances, as when he spent his early months as
CERN director in a Boston hospital suspended in an ortho-
pedic contraption following an auto accident in Geneva.

Viki’s almost tangible happiness was not just a signature
of his own personality but was in large measure due to his
good fortune in having found two wonderful women to
accompany him through life: Ellen Tvede, his wife for 55
years until her death in 1989, and Duscha Scott, his second
wife, who gave him joy and vital support in his final decade.
Ellen and Viki had two children after coming to the United
States: Thomas E. Weisskopf, professor of economics at the
University of Michigan, Ann Arbor, and Karen Worth, se-
nior scientist, Center for Science Education at Education
Development Center, Inc., Newton, Massachusetts.

Victor Weisskopf combined in himself two traits that are
often in conflict and rarely coexist so harmoniously: On
one side the sentimental and the romantic, on the other
the rigorous intellectual discipline and judgment. As he
liked to say, his favorite occupations were Mozart and quan-
tum mechanics. He called his popular and wide-ranging
exposition of science Knowledge and Wonder (1962). In
giving talks to lay audiences about cosmology he often played
the part of Haydn’s Creation that accompanies the words
“And there was light.” Viki exemplified the vitality and imagi-
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nation that produced one of history’s great intellectual revo-
lutions, and gave it a human face.

NOTES

We acknowledge our debt to Viki’s autobiography for
many factual details. On technical and other matters we
have lifted unashamedly (with official or tacit permission)
from our own writings about Viki in other venues.” We
thank the departments of physics at the Massachusetts Insti-
tute of Technology and the University or Rochester for as-
sistance concerning Viki’s students and other matters.
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