
the University of Berlin from 1931 to
1932, and as a foundation fellow at the
University of Copenhagen and at Cam-
bridge University from 1932 to 1933.
He was a research associate at the
Swiss Federal Institute of Technology
from 1933 to 1936 and at the University
of Copenhagen from 1936 to 1937. In
1937 he joined the faculty of the Uni-
versity of Rochester. He became a
group leader at Los Alamos in 1943;
after the War, he became a professor at
M.I.T. in 1945. From 1961 to 1965 he
served as director general of CERN.

His contributions to quantum field
theory are legion, beginning with his
explanation (with Eugene Wigner) of
the natural radiative lifetime of atoms.
He was among the first to recognize the
importance of the self-energy in rela-
tivistic field theories and to suggest
that renormalization of mass and
charge may lead to the removal of the
problematic infinities of quantum elec-
trodynamics. In collaboration with
Wolfgang Pauli he formulated the cor-
rect quantization rules for boson fields.
He has made important contributions
to the theories of nuclear structure and
nuclear-nucleon scattering. The text-
book on theoretical nuclear physics
that he wrote with John Blatt has
become a classic.

Wyld Propulsion Award
To John Kincaid
The American Institute of Aeronautics
and Astronautics has presented the
Wyld Propulsion Award for 1981 to John
F. Kincaid of the Applied Physics Labor-
atory at Johns Hopkins University.

Kincaid, while speaking at the
awards ceremony, expressed "alarm"
at current thinking about laser wea-
pons, asserting that "laser weapon sys-
tems emplaced in space by the great
powers would seriously degrade their
mutual security." He advocated in-
stead that we strengthen our arms
control agreement with hardware. "A
far better course than deploying satel-
lite battle stations, is to design missiles
which can tolerate attack by space-
borne weapons. We should strive to do
this so well that no power is tempted to
put weapons in space," Kincaid said.

The Wyld Award is named for James
Wyld, inventor of the regenerative
rocket motor, which is now the stan-
dard motor for rocket propulsion. Giv-
en annually by the AIAA, it consists of
a medal, a certificate and a citation.
Past winners include such distin-
guished scientists as James Van Allen
and William Pickering. Kincaid is hon-
ored for "innovative and timely contri-
butions to the solid-propulsion commu-
nity as an inventor, scientist, and
manager, and for continued outstand-

KINCAID

ing technical leadership in ; lie develop-
ment of propulsion systems lor tactical
and strategic missiles."

After receiving his master's degree
at George Washington University, Kin-
caid went on to obtain his PhD from
Princeton in 1938. His career has gone
from conducting research at industrial
labs, such as General Electric Co., and
Rohm & Haas Co., to working for the
government, including the Institute for
Defense Analysis and the Department
of Commerce, where he served as assis-
tant secretary for science and techno-
logy. Since 1971, when he came to
Johns Hopkins, he has been the senior
scientist at the Applied Physics Lab.

Hideki Yukawa
Hideki Yukawa, one of the most origi-
nal theoretical physicists of the twenti-
eth century and inventor of the meson
theory of nuclear forces, died on 8
September 1981 at the age of 74 in
Kyoto, where he had lived most of his
life. Although in poor health for the
past six years, he continued to be editor
of Progress of Theoretical Physics, the
English-language journal that he
founded in 1946.

Yukawa's greatest work, for which
he was awarded the Nobel Prize in 1949
and which was also his first published
scientific paper, was a fundamental
field theory proposed to underly both
Werner Heisenberg's strong nuclear
exchange force and Enrico Fermi's the-
ory of beta decay. One of its predictions
was the existence of the meson, to serve
as an "intermediate boson" (in modern
language) for both strong and weak
nuclear forces, which he was the first to
clearly distinguish. In the same arti-
cle, in the Journal of the Physico-Math-

YUKAWA

ematical Society of Japan (February
1935), he suggested that the meson
should be present in the cosmic rays as
a charged particle of mass about 200
times that of the electron. No atten-
tion whatever was paid to the work of
the unknown Yukawa until 1937, when
the "cosmic ray meson" (now called the
muon) was found to be the main part of
the penetrating component of cosmic
rays. This identification, though it was
false, brought instant fame to Yukawa
and created a surge of interest in meson
theory, which was then actively pur-
sued both in Japan, by Yukawa and his
collaborators, and in the West.

Yukawa's meson, the pion, the nu-
clear force carrier that is the parent of
the muon, was found in 1947. Both
"mesons" may be regarded as proto-
types of new families, lepton and ha-
dron, that became the objects of study
of the new field called elementary-
particle physics. In that sense,
Yukawa became the prophet of a new
era in physics.

Appointed professor at Kyoto Uni-
versity in 1939, Yukawa was awarded
the Imperial Prize of the Japan Aca-
demy (1940) and the Cultural Medal
(1943), Japan's highest award. Never-
theless, the international honor of be-
coming Japan's first Nobel Laureate, at
a time when Japanese prestige was low,
was a tremendous encouragement to
Japan's young scientists and, indeed, to
the entire nation. In 1948, Yukawa
was a member of the Institute for
Advanced Study at Princeton, and from
1949 to 1953 he was professor at Colum-
bia University. To thank Yukawa and
to help persuade him to return to Ja-
pan, a new institute was established in
1953 at Kyoto, the Research Institute
for Fundamental Physics, with
Yukawa as its director, a position he
held until 1970.

He was born in Tokyo in 1907, the
son of Takuji and Koyuki Ogawa. His
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father Takuji, a geologist, became pro-
fessor at Kyoto University the next
year, and it was at Kyoto that Hideki
Yukawa received all of his formal edu-
cation, graduating from the University
in 1929. He married Sumi Yukawa in
1932, assuming her family name. One
of Yukawa's classmates in high school
and at the university was another No-
bel Laureate, Sin-itiro Tomonaga.

In 1933, after three years of depres-
sion-enforced salaryless "scholarship"
at Kyoto, Yukawa became a lecturer at
Osaka University. There he wrote his
first meson paper, which was followed
by a number of articles on nuclear
physics, many of them in collaboration
with such students as Shoichi Sakata
who became outstanding theoretical
physicists. Meson theory became
Yukawa's main concern from 1937 un-
til about 1948, when his interest shifted
to more general theories of elementary
particles, especially nonlocal field the-
ory.

Besides his purely scientific work, his
research and teaching, Yukawa wrote
many essays concerned with creativity
and with the history and philosophy of
science. He was active in international
movements for world peace and world
government. He will be sorely missed
by his family, his friends and his admir-
ers.

LAURIE M. BROWN
Northwestern University

Freda Salzman
Freda Salzman, professor of physics at
the University of Massachusetts (Bos-
ton), died on 1 April 1981 after a coura-
geous struggle against cancer.

Born in Brooklyn in 1927, Salzman
attended Brooklyn College, where she
received her BS in 1949. She went on
to do graduate work at the University
of Illinois (Urbana), where she attained
her PhD working with Geoffrey Chew
on photoproduction of mesons from a

SALZMAN

CRYOGENIC
TEMPERATURE

SENSORS
to meet your needs.

Silicon Diodes. Wide 1.4K to
380K range with sensitivity to
50m V/K below 30K. Available
calibrated, uncalibrated, or
matched to standard curves.
Over 14 configurations.

Germanium. Repeatability better
than 0.5mK. LHe resistances
from 50 to 2500 ohms. Available
calibrated or uncalibrated in two
sizes.

Carbon Glass. Monotonic over
1K to 300K range. Extremely low
and predictable magnetic field
dependence. Eight values allow
temperature response to be opti-
mized for a given use range.

Complete Line. Gallium-Arse-
nide Diodes. Platinum and Rho-
dium-Iron RTD's, Capacitance
Sensors, plus a completely-
equipped standards lab for cali-
brations from 0.05K to 380K.
Sensors shown are enlarged to
1.5X to show detail.

The reliability of Lake Shore's cryogenic temperature
sensors is the foundation of our reputation. Careful
research into design, construction, and use assures pre-
dictable performance users can count on. So when you
need sensors that make sense, come to Lake Shore . . .
we know cryogenics COLD!

Cryogenic Thermometry • Instrumentation • Calibrations

# Lake Shore
Cryotronics, Inc.

64 E. Walnut St., Westerville, OH 43081 • (614) 891-2243

In Europe: Cryophysics: Oxford • Versailles • Darmstadt • Geneva
In Japan: Niki Glass Co . Shiba Tokyo

APS Show—Booth #32

Circle number 51 on Reader Service Card

PHYSICS TODAY / FEBRUARY 1982 89


