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Soviet physics suffered a heavy loss on 29 October 1985
with the death of the outstanding theoretical physicist Aca-
demician Evgenii Mikhailovich Lifshitz.

Lifshitz was born on 21 February 1915 in Khar’kov. In
1933 he graduated from the Khar’kov Polytechnic Institute.
He worked at the Khar’kov Physicotechnical Institute from
1933 to 1938 and at the Institute of Physical Problems of the
USSR Academy of Sciences in Moscow from 1938 until his
death. He was elected an associate member of the USSR
Academy of Sciences in 1966 and a full member in 1979.

Lifshitz’s scientific activity began very early. He was
among L. D. Landau’s first students and at 19 he co-
authored with him a paper on the theory of pair production
in collisions. This paper, which has not lost its significance to
this day, outlined many methodological features of modern
relativistically invariant techniques of quantum field theory.
It includes, in particular, a consistent allowance for retarda-
tion.

Modern ferromagnetism theory is based on the “Lan-
dau-Lifshitz”” equation, which describes the dynamics of the
magnetic moment in a ferromagnet. A 1935 article on this
subject is one of the best known papers on the physics of
magnetic phenomena. The derivation of the equation is ac-
companied by development of a theory of ferromagnetic res-
onance and of the domain structure of ferromagnets.

In a 1937 paper on the Boltzmann kinetic equation for
electrons in a magnetic field, E. M. Lifshitz developed a drift
approximation extensively used much later, in the 50s, in
plasma theory.

A paper published in 1939 on deuteron dissociation in
collisions remains a brilliant example of the use of quasi-
classical methods in quantum mechanics.

A most important step towards the development of a
theory of second-order phase transitions, following the work
by L. D. Landau, was a paper by Lifshitz dealing with the
change of the symmetry of a crystal, of its space group, in
transitions of this type (1941). Many years later the results
of this paper came into extensive use, and the terms *“Lifshitz
criterion” and “Lifshitz point,” coined on its basis have be-
come indispensable components of modern statistical
physics.

A decisive role in the detection of an important physical
phenomenon, second sound in superfluid helium, was
played by a 1944 paper by E. M. Lifshitz. It is shown in it
that second sound is effectively excited by a heater having an
alternating temperature. This was precisely the method used
to observe second sound in experiment two years later.
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A new approach to the theory of molecular-interaction
forces between condensed bodies was developed by Lifshitz
in 1954-1959. It is based on the profound physical idea that
these forces are manifestations of stresses due to quantum
and thermal fluctuations of an electromagnetic field in a me-
dium. This idea was pursued to develop a very elegant and
general theory in which the interaction forces are expressed
in terms of electrodynamic material properties such as the
complex dielectric permittivity. This theory of E. M. Lif-
shitz stimulated many studies and was confirmed by experi-
ment. It gained him the M. V. Lomonosov Prize in 1958.

E. M. Lifshitz made a fundamental contribution in one
of the most important branches of modern physics, the the-
ory of gravitation. His research into this field started with a
classical 1946 paper on the stability of cosmological solu-
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tions of Einstein’s theory of gravitation. The perturbations
were divided into distinctive classes—scalar, with variation
of density, vector, describing vortical motion, and finally
tensor, describing gravitational waves. This classification is
still of decisive significance in the analysis of the origin of the
universe. From there, E. M. Lifshitz tackled the exceedingly
difficult question of the general character of the singularities
of this theory. Many years of labor led in 1972 to a complete
solution of this problem in papers written jointly with V. A.
Belinskii and I. M. Khalatnikov, which earned their authors
the 1974 L. D. Landau Prize. The singularity was found to
have a complicated oscillatory character and could be illus-
tratively represented as contraction of space in two direc-
tions with simultaneous expansion in the third. The contrac-
tion and expansion alternate in time according to a definite
law. These results elicited a tremendous response from spe-
cialists, altered radically our ideas concerning relativistic
collapse, and raised a host of physical and mathematical
problems that still await solution.

His life-long occupation was the famous Landau and
Lifshitz Course in Theoretical Physics, to which he devoted
about 50 years. ( The first edition of Statistical Physics was
written in 1937. A new edition of Elasticity Theory went to
press shortly before his last illness.) The greater part of the
Course was written by Lifshitz together with his teacher and
friend L. D. Landau. After the automobile accident that
made Landau unable to work, Lifshitz completed the edition
jointly with Landau’s students. He later continued to revise
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the previously written volumes in light of the latest advances
in science. Even in the hospital, he discussed with visiting
friends the topics that should be subsequently included in
the Course.

The Course in Theoretical Physics became world fam-
ous. It was translated in its entirety into six languages. Indi-
vidual volumes were published in 10 more languages. In
1972 L. D. Landau and E. M. Lifshitz were awarded the
Lenin Prize for the volumes published by then.

The Course in Theoretical Physics remains a monument
to E. M. Lifshitz as a scientist and a pedagogue. It has edu-
cated many generations of physicists, is being studied, and
will continue to teach students in future generations.

A versatile physicist, E. M. Lifshitz dealt also with ap-
plications. He was awarded the USSR State Prize in 1954.

A tremendous amount of E. M. Lifshitz’s labor and en-
ergy was devoted to Soviet scientific periodicals. From 1946
to 1949 and from 1955 to his death he was deputy editor-in-
chief of the Journal of Experimental and Theoretical Physics.
His extreme devotion to science, adherence to principles,
and meticulousness greatly helped to make this journal one
of the best scientific periodicals in the world.

E. M. Lifshitz accomplished much in his life. He will
remain in our memory as a remarkable physicist and human
being. His name will live forever in the history of Soviet
physics.

Translated by J. G. Adashko
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