PLACZEK, GEORGE (b. Briinn, Moravia |now
Brno, Czechoslovakia], 26 Seplember 1905: d. Zu-
ach, Switzerdand. 16 October 19555, molecular
spectrocopy, nuclear physics.

Placzek was the oldest of three children born to
\fcx inder Plazcek and Marianne Pollack. His father
w2 [actory in Brinn, and the family was quite
%ell- o-do. Placzek apparently attended primary and
:c0 dary schools in Brinn, displaying abilities in
oth science and languages. Later known for his
ws al erudition, he particularly enjoved reading
en: ssance science trealises in their original lan-
ag 3. Placzek and his family were Jewish but did
d 1 Khee the religion, His parents and sister were

po d and dicd and lis brother committed suicide

i World War 1. Placzek was twice married,

1s ond me, in 1943, to Els Halban, He suffered

n 1y years from pernicipus high blood pressure,

i caused considerable pain in |ater vears. He

A an Amencan citizen in 1945,

1 ck studied physics at the universities of

g and Vienna, receiving his doctorate under
:  hrenhaft in 1928. His dissertation involved

e rimental study of (he elecirodynamics of

i " pariicles. His subsequent work, porsucd
tding research centers in Europe and Amer-
.erned the scattening of electromagnetic ra-
nd neutrons in matier. He was regarded
:most atthority on both subjects.
nmagnetic Waves crlenng matler are re-
efracted. or dispersed in various directions
ranous frequencies. Working with H. A
.and L. 5. Ornstein at Utrecht (19281931,
began applyng the newly estabhished quan-
‘hanics 10 the equally recent discovery of
an effecl. a type of inelastic scaneving of
molecules, Unlike elastic (Rayleigh) scal
i, the enitted frequency differs from Lhe incident
frequency, since the scaltering molecule is left in

an excited vibranonal or rotational state. The fre-
guencies of such states, which yield mfrared electron
spectra, appear in the Raman effect as shifts in the
visible or ultravivlel spectr... Both the infrared and
the Raman spectra depend on the symmelry of the
molecular configuration, but in different ways, Val-
uable symmetry information can be extracted from
a comparison of the two types of observations. This
is now a standard procedune in molecular chemnstry.,
but it relies upon relating the properties of Raman
spectra to molecular symmetry.

Placzek was the founder of this important line of
rescarch. Taking a phenomenological approach. he
related the amplitudes and polarizations of the ob-
served Raman lines to the mairix elements of the
polarization tensor of the scattering molecule, 1aken
between vibrational and rotational quanturm slales.
While the infrared spectra derive from the electnc
dipole momenl of the molecule. the Raman spectra
depend vpon more complex configurations and
symmetries. In 1932 Placzek wrote the then definitive
treatise on Lthe Raman effect while at Fermi's institute
im Rome.

During the period 1932-1939 Placzek worked in-
termittently al Bohe's institute m Copenhagen and
with Lev Landau in Kharkov, During the 1034-
1935 acadennc year he taugin at the Hebrew Uni-
versity in Jerusilem; in 1938 he worked with Hans
von Halban, Ir., m Johol's nsttule in Pans; and
in 1939 he was appointed research associate 2l
Cornell University. During these travels Maczek’s
resenrch urmed incieasimgly to experimental and
theoretical studies of neutron absorption and neutron-
mduced reactions, topics mspited by the discovery
of the ncutron in 1932,

Placzek’s work in Copenhagen rendered him @
leadmg authonty on newtron scattering and ab-
sorplion n matter. In a series of experiments, Placzek
and Otto Frisch demonstrated that the absorption
of neutrons in matter s strongly dependent upon
the atomic mass of the material and the velocity of
the neutrons, but (or slow neatrons and light ele-
ments. such as boron (0, the neutron-capture cross
sechion is mversely proportional lo the velogity. v.
They used boron 10 as a veloaty “indicator’ to
study neutron absorption in heavier elements. for
which they observed absorption resonances. Pluczek
arcl H. A, Bethe provided a fundamental theory of
neutron absorption resonances by analogy to the
Raman efiect, from which they denved the 1/v law
and selection rules for vanious forms of inclastic
scattering. Using the optical theorem and Bohr's
liquid-drop model of the nucleus, Placzek, Bohy,
and Pcierls offered a fundamental theory of neutron-



induced nuclear rcacnions. These works proved es.
sential to the subsequent development of nuclear
theory amd to development of nuclear reactor design

Placzek's critical skepticism of any work, including
his own. sometimes hindered his publications bt
it stimulated others to ¢larify and W expand upon
their idexs. This was evident after the discovery of
nuclear fission late in 1938, Placzek’s initial skep-
ticism induced Frsch, then in Copenhagen, lo search
for fission fragments. 1! also encouraged Bohi's re-
alization of the crucial isotope cffect for natural
uranium: ursnium 235 is fissionable by slow neulrons,
uranium 238 by fast; mtenmediate-velogity nentrons
have no cfiect.

After conceding the existence of fission, Placzek
worked at Comell, and in collaboration with Ferun's
eroup al Columbia University, on problems of ncu-
tron propagation in nuclear chain reactions. bn 1943
Halban appoipted Placzek bead of the Theoretial
Physics Division of the Canariian Nuclear Research
Laboratory at Chalk River, near Montreal. In 1945
he joined the stall of the Los Alamos Scientific
Laboratory: in 1946 he translerred to the Yaboratones
of the General Electric Company: and in 1948 he
became i member of the Institute for Advanced
Study at Princeton, His research ufter 1942 concerned
methods for the treatment of the slowing down and
dilfusion of ricutrons in matter for application to
reactor design, His lectures at 1.os Alamos on neu-
tron dilfusion became & standard textbook on the
subject.

Much of Placzek’s work during lis last years
remains unpublished, just as his contributions as a
communicalor and critic of ideas remain httle ap-
preciated. His work at Princeton, supported in part
hy the Atomic Enerpy Commission, contmued 1o
concern the relationship of nevtron diffusion 1o ma-
tenal structure. His pioneering studies ol the inelastic
scaltering of high-engrgy neutrons in dense crystals
contributed both 1o crystallography and to reactor
design, and opencd a new ficld of interdisciplinary
rescarch. In the midst of this research Placzek suf-
fered o fatal heart attack shortly after armving in
Europe to begin a Gugeenheim Fellowship in Rome.
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