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The prominent astrophysicist, Doctor of Physical and
Mathematical Sciences and Moscow University Pro-
fessor Solomon Borisovich Pikel'ner met a tragic and
premature death on November 19, 1975.

Pikel'ner was born on February 6, 1921 at Baku.
His father was an accountant, his mother a hospital
assistant. His father died when the lad was 11 years
old, and his mother moved to Tula with him and his
youngest brother. Here Pikel'ner completed his school-
ing with distinction in 1938 and was accepted without
examinations into the Mechanics and Mathematics De-
partment of Moscow State University. In his very first
year, he began to occupy himself enthusiastically with
scientific work in the Astronomy and Geodetics Society
(resulting in two student papers).

After graduating from Moscow State University in
1942, Pikel'ner began graduate studies, and in 1946 he
defended his Candidate's Dissertation "Ejection of
Atoms from the Sun and Stars by Radiation Pressure."

Since 1945, he had been working as a junior scien-
tific colleague of the USSR Academy of Sciences Astro-
physics Commission, which was preparing to rebuild
the Crimean Observatory after its destruction in the
war. It was here that he acquired his profound and life-
long interest in the problems of solar physics. There
appears to be no fundamental problem of the physics of
the solar atmosphere to whose solution Pikel'ner did
not make a significant contribution.

Even in his earliest papers, which were concerned
with the dissipation of atoms from stellar atmospheres,
Pikel'ner reached the conclusion that stars have coronas
in which temperature is determined by the gravitational
potential at the surface of the star, while the density at
the base of the corona depends on the power of a non-
thermal heating mechanism. Many years later, the
ideas that he advanced were to come to full fruition in
the theory of the solar wind, in which Pikel'ner's cal-
culated flux of particles dissipating from the sun was
found to be close to the present-day estimate.

A major factor during the Crimean period of Pikel'-
ner's life was his collaboration with the prominent
Soviet astrophysicist G. A. Sham, whose scientific and
human influence on Pikel'ner was tremendous. The
second decisive line in Pikel'ner's scientific career—
the physics of nebulae and the interstellar gas—can be
traced to this collaboration.

Beginning with systematic observations of galactic
nebulae on the nebular spectrograph, that extremely

capricious and uncooperative instrument, Pikel'ner
showed himself to be a highly skillful and subtle experi-
menter and observer. He could "squeeze" literally im-
possible results from this instrument. It is sufficient
to note that certain features in the luminosity of nebulae
that were reported then by Pikel'ner were not investi-
gated until some years later on the 120-inch reflector in
the USA.

Concurrently with these studies, Pikel'ner began a
theoretical investigation of physical conditions in the
interstellar medium. In a 1951 analysis of the problem
of trapping of cosmic rays in the Galaxy, he became
the first to suggest the existence of a galactic halo—an
extended quasispherical formation filled with magnetic
fields and relativistic particles. Later, he estimated
the gas density, the velocities of the motions, and cer-
tain other parameters of the halo from the equilibrium
conditions of a gas acted upon by the pressure of the
field and the cosmic rays. The galactic-halo concept
initiated various further studies, and to this day is an
important factor, for example, in the development of
various versions of the origin and propagation of cos-
mic rays.

During the same period, Pikel'ner constructed a

540 Sov. Phys. Usp., Vol. 19, No. 6, June 1976 Copyright © 1977 American Institute of Physics 540



theory of emission in a shock wave formed by the ex-
panding shell of a supernova in the interstellar gas. He
indicated a mechanism for the formation of the fila-
mentary structure (focusing of the front by density fluc-
tuations of the undisturbed gas) and calculated the struc-
ture of the wave and its emission spectrum. All of
these problems formed the content of his doctorate
thesis, "A Study of the Motion and Luminosity of the
Interstellar Gas," which he defended in 1954.

In 1956, Pikel'ner developed an elegant method for
estimating the magnetic fields and particle energies in
radio sources—the residues of supernovas. Assuming
that the relativistic electrons of the Crab Nebula are
generated continuously (the pulsar discovered there in
1968 provided a brilliant confirmation for this hypoth-
esis), he calculated the emission spectrum with con-
sideration of synchrotron losses and the decrease in the
energies of the particles during expansion of the shell
of the nebula. It was found possible to estimate the
field intensity from the break in the spectrum. This
method was later put to extensive use in radio astrono-
my on a wide variety of objects. Another highly pro-
ductive idea was explanation of the observed acceleration
of the shells of young supernova residues as due to the
pressure of the magnetic field and relativistic particles.

In 1959, Pikel'ner competed successfully for a posi-
tion as a Professor in the Moscow State University
Astrophysics Department and moved to Moscow. The
height of Pikel'ner's creative career coincides with a
significant change in the traditional outlook of astro-
physics. He was one of the first astrophysicists to
recognize the fundamental importance of plasma physics
and magnetohydrodynamics for understanding of the
nature of cosmic objects. Present-day astrophysics
would be unthinkable without the use of these funda-
mental fields of physics, and Pikel'ner's work was to a
significant degree responsible for the present state of
cosmic electrodynamics and especially solar plasma
physics. He was among the first to understand the im-
portance of collisionless shock waves under astro-
physical conditions. In 1965, he proposed the first
theory of type II solar flares as radiation from colli-
sionless shock waves passing through the solar atmo-
sphere. Later he consistently explained the basic pat-
terns in solar activity on the basis of magnetohydro-
dynamics and plasma astrophysics.

The active regions on the sun are characterized by
high temperatures in the upper layers of the photo-
sphere, high density of the chromosphere and corona,
and the presence of a magnetic field that is substantially
weaker than the field in the sun spots. Pikel'ner found
the relationship among these properties. He showed
that although the field is not sufficiently strong to stop
convection at the base of the chromosphere, it is strong
enough to suppress eddy viscosity and render convec-
tive motions stable. The result is an increase in the
velocity of the motions and stronger generation of acous-
tic and other waves, which explains the anomalous
brightness of the chromosphere and corona over faculae
(flocculi and coronal condensations). This idea pro-
vided the key to the nature of the active regions and

stimulated a whole series of later papers by Pikel'ner
and his students, as well as by other investigators. An
orderly and physical picture of solar chromospheric
structure emerged as a result; in it, a distinction is
drawn between fine structure (the numerous small fila-
ments) and spicules, i. e. , high dense columns of gas
that rise at velocities up to 20 km/sec and then vanish.
Pikel'ner explained the fine structure as a result of
emergence of weak magnetic fields in the active re-
gions. These fields break up into individual tubes as a
result of interchange instability, and the gas in each
tube is shielded from heating by the hot corona, since
the field lowers the thermal conductivity across lines
of force. Thus the chromosphere extends high into the
tube but ends at a low height outside of the tube as a
result of heating. Such filaments will emit if they are
observed on the limb or absorb if they are projected
against the sun's disk. This is what is indeed observed.
Thus, the middle chromosphere is regarded as an ag-
gregate of filaments separated by corona.

The formation of spicules is, according to Pikel'ner,
governed by the action of magnetic forces. Convection
shifts force lines, and lines of opposite directions ap-
proach close to one another at certain points. Ion-
acoustic turbulence develops at these points, and the
lines close with one another to form magnetic loops,
which lift gas. The calculated rise velocity and field
strength agree with observations.

The prominences were also explained naturally in this
picture. In this case, it is necessary to understand the
appearance of dense gas high in the corona, at the
peaks of the arches formed by the magnetic lines of
force. Pikel'ner showed that the appearance of mag-
netic-field arches changes thermal conditions in the
corona in such a way that a flow of gas begins from the
chromosphere into the corona and then moves along the
line of force into a depression at the apex of the arch,
where the gas is condensed. It is this that may be re-
sponsible for the formation of dense prominences. The
continuous outflow of gas is offset by the induction of
neutral atoms through the plasma from below and by the
development of hydrodynamic instabilities.

The deep understanding of plasma physics that Pikel'-
ner "honed" in finding explanations for the basic phe-
nomena of solar activity enabled him to take part in the
development of the actual physical theory as well. Thus,
he contributed to the creation of one of the first Lang-
muir-turbulence schemes. In one of the latter papers,
which opened a new approach to explanation of chro-
mospheric flares, Pikel'ner showed that the develop-
ment of plasma turbulence in the current layer may
accelerate the particles that are observed in flares.
His solution of the hydrodynamic problem of flow of a
layer of chromospheric plasma that is invaded by a
beam of accelerated electrons made an important con-
tribution to our understanding of secondary effects in
solar flares.

In the middle 1960's, Pikel'ner addressed himself to
analysis of physical conditions in the interstellar gas.
The explanation of the heating and ionization of this gas
by radiation from the stars had by that time become a
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classical and, it would appear, closed division of astro-
physics. At the same time, radio observations did not
agree with the models that had been accepted. Working
from analysis of these observations, Pikel'ner sub-
mitted the radical hypothesis that soft cosmic or, as
they are sometimes called, subcosmic rays and, in
part, soft x-radiation constitute the principal agent
ionizing the gas far from the stars. A calculation of the
heating and ionization of the gas showed that its pres-
sure depends on density in such a way that the gas
should generally decay into two phases: a dense cold
phase and a rarefied hot phase. The former describes
interstellar clouds, and the latter the medium between
clouds. This study altered the old picture of the struc-
ture of the interstellar medium and forced a review of
all of its basic parameters: density, temperature,
ionization state, etc. Observations that had not been
understood previously were explained, e. g., the ab-
sorption of low-frequency radio emissions in the clouds,
the absence of dense clouds between the arms of the
Galaxy, etc. The new concepts of the interstellar
medium that were proposed by Pikel'ner have now been
generally accepted and have undergone substantial de-
velopment in the work of many other authors.

Working from the new understanding of the proper-
ties of the interstellar medium, Pikel'ner then turned
to the problem of star formation. He considered a
shock wave formed in the spiral arms of the Galaxy by
the relative motion of the gas rotating around the cen-
ter and the spiral structure. He investigated instabil-
ities that result in fragmentation of the gas, its com-
pression by the shock wave, and its transformation into
stars. It was found that the accumulation of gas in
large complexes that arise as a result of Rayleigh-
Taylor instability creates dense, cold regions where
fragmentation takes place, this time as a result of
gravitational instability. Stars with small masses can
also be formed in this process—a difficulty in earlier
evaluations, which had not taken account of the possibil-
ity of strong cooling.

During the last few years of his life, Pikel'ner's
scientific interest continued to embrace new areas. A
far from complete listing of the problems that he con-
sidered would include the formation of bars in spiral
galaxies, the astrophysical aspects of quarks, the ori-
gin of magnetic stars, observational cosmology.

Pikel'ner had the ability to construct a picture of a
complex astrophysical phenomenon, "on his fingertips."
Many of his ideas were simple, almost obvious, but
this "simplicity" grew out of the incisiveness and pro-
found physicality of his thinking. Another important
quality of his scientific style was his astonishing skill
in working a tangled pattern of facts into an ordered
scheme that would make it possible to explain these
facts from a unified standpoint.

During his comparatively short life—he did not reach
his 55th birthday—Pikel'ner not only wrote about 150
scientific papers and monographs on a broad range of
problems—from the physics of the solar atmosphere to
problems of galactic structure and the cosmogony of

the galaxies—but also taught dozens of students who be-
came Candidates and Doctors of Sciences. Others found
him attractive for his harmonic blending of high scien-
tific and human qualities, his fortunate legacy from his
teacher Grigorii Abramovich Shain. "Shain was not
only an outstanding scientist," wrote Pikel'ner, "but
also a remarkable man; he was exceptionally modest
and devoted his entire life to science, was principled
and strict in his convictions, which he never altered
and adhered to firmly in his activity." These words
apply in full measure to Pikel'ner himself, and we must
add that where his fundamental scientific and human
convictions were not affected, Pikel'ner was gentle,
surprisingly deferential, magnanimous and benevolent
to the point of self-sacrifice. It was natural that this
rare combination of scientific and human qualities would
literally draw people to him.

The world scientific community valued Pikel'ner's
great contribution to modern astrophysics. For exam-
ple, in March of 1971 he was elected a foreign mem-
ber of the British Royal Astronomical Society. He was
president of the commission of the International Astro-
nomical Union on the interstellar medium, a member of
the IAU Commissions on Magnetohydrodynamics and the
Physics of Ionized Gases and of the IAU Commission on
the Interplanetary Plasma and the Heliosphere, a mem-
ber and President of the steering committees of many
international symposia, and a member of the editorial
staffs of four international journals. For a long time,
he served as chairman of the "Cosmic Plasma" section
of the USSR Academy of Sciences Council on Plasma,
as well as a member of the editorial staff of the journal
"Geomagnetizm i Aeronomiya." It is not possible to do
justice to the role that he played as a member of the
editorial staff and responsible secretary of the "Astro-
nomicheskii Zhurnal."

Pikel'ner gave much of his time to teaching, pre-
senting the basic astrophysics courses at Moscow State
University and supervising numerous students and
graduates. His uncommon dedication to purpose and
his astonishing ability to make use of every free minute
enabled him to leave a profound imprint on his science
in spite of his numerous obligations.

Sudden death cut him down in the prime of life. He
was full of plans for new papers, articles, books... .

Happily, Pikel'ner was allowed time to accomplish a
great deal, and his total contribution to astrophysics
was so considerable as to be of lasting value. In the
grateful memory of those who knew him personally,
Pikel'ner will remain forever as a model of an excep-
tionally kind, high-minded and benevolent human being.

BASIC SCIENTIFIC WORKS OF S. B. PIKEL'NER

Books

'Fizika mezhzvezdnoi sredy (The Physics of the Interstellar
Medium), Izd-vo AN SSSR, Moscow, 1959, 216 pp. Ex-
panded English Translation: The Physics of Interstellar
Space, IIL, Moscow, 1961, 230 pp. Published in the USA
under the title Soviet Science on Interstellar Space, Philo-
sophical Library, and in England by Central Books, London.
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2Osnovy kosmicheskoi Slektrodinamiki (Fundamentals of Cos-
mic Electrodynamics), Fizmatgiz, Moscow, 1961, 295 pp.
Translated in the USA by the National Aeronautics and Space
Administration, 1964. Second Edition, Revised and Ex-
panded: Nauka, Moscow, 1966, 408 pp.

3Solntse (The Sun), Fizmatgiz, Moscow, 1961, 84 pp., Illus.
4Mezhzvezdnaya sreda (The Interstellar Medium), Fizmatgiz,

Moscow, 1963, 531pp. (jointly with S. A. Kaplan). Trans-
lated in the USA by Harvard University Press, 1970.

5Dinamika solnechnoi plazmy (The Dynamics of the Solar Plas-
ma), Znanie, Moscow, 1974, 64 pp. (jointly with S. A.
Kaplan and V. N. Tsytovich).

6Fizika plasmy solnechnoi atmosfery (The Plasma Physics of
the Solar Atmosphere), Nauka, Moscow (in preparation)
(jointly with S. A. Kaplan and V. N. Tsytovich).

Articles

'Jupiter in 1929-1930, Byull. VAGO, No. 4, 36-41 (1939).
2The Change in the Bands of Jupiter in 1929-1930, in: Sb.

nauchnykh studencheskikh rabot MGU (Collected Student
Scientific Papers of Moscow State University), No. 18, Mos-
cow, 1941, pp. 122-125.

3Ejection of Atoms from the Sun and Stars by Radiation Pres-
sure, Vestn, Moskovsk. Un-ta, No. 1, 131-137 (1946).

4Radiation Pressure in Stellar Atmospheres, Astron. Zh. 24,
3-12 (1947).

'Resistance to Motion of Atoms in Stellar Atmospheres as Ap-
plied to Wolf-Rayet Stars and to the Sun, Izv. KrAO, 3,
51-63 (1948).

6The Charge of the Comet Tail and Its Influence on the Rate of
Expansion of the Tail, Astron. Zh. 25, 299-305 (1948)
(jointly with Ο. Ν. Mitropol'skaya).

7The Dissipation of the Corona and Its Significance, Dokl.
Akad. Nauk SSSR 72, 255-258 (1950).

8Toward a Theory of the Solar Corona, Izv. KrAO, 5, 34-58
(1950).

9The Thermal Radio Emission of the Sun, ibid. 6, 29-44
(1951) (jointly with I. S. Shklovskii).

10Spectrohelioscopic Observations in 1949, ibid., pp. 179-187
(jointly with E. F. Shaposhnikova, Κ. Κ. Chuvaev, and V. V.
Sukhanova).

''induction Phenomena in the Solar Atmosphere, ibid. 7,
99-112 (1951).

^Observations at the Spectrohelioscope in 1950, ibid. 8, 142-
151 (1952) (jointly with G. S. Ivanov-Kholodnyi, I. I. Naza-
rova, V. V. Sukhanova, and V. L. Khokhlova).

13The Interstellar Gas and Magnetic Fields, ibid. 10, 74-96
(1953).

14The Kinematic Properties of the Interstellar Gas as Related
to the Isotropy of Cosmic Rays, Dokl. Akad. Nauk SSSR 88,
229-232 (1953).

15The Nature of Turbulence in the Interstellar Medium, Izv.
KrAO, 97-103 (1953) (jointly with G. A. Shain).

16The Ionization of Helium in Nebulae, and the Temperatures
of Ο Stars, ibid., pp. 183-199.

17A. Possible Mechanism of the Skyglow in the Continuous
Spectrum, Dokl. Akad. Nauk SSSR 88, 661-663 (1953).
(jointly with Κ. Κ. Chuvaev).

18A Study of Turbulence in the Orion Nebula Based on Bright-
ness Fluctuations, ibid. 90, 741-744 (1953) (jointly with
G. A. Shain).

19A Spectrophotometric Study of the Diffuse Nebula NGC 7000,
Izv. KrAO 11, 8-17 (1954).

20Brightness Fluctuations in the Orion Nebula as a Possible
Result of Turbulence, ibid., pp. 22-23 (jointly with G. A.
Shain).

2 Ά Method for Investigation of Turbulence Based on Bright-
ness Fluctuations in Nebulae, ibid., pp. 34-38.

22A Probable Mechanism of the Skyglow in the Continuous Spec-
trum, ibid., pp. 178-184 (jointly with Κ. Κ. Chuvaev).

23Electron Impact as one of the Possible Mechanisms of Ex-
citation of the Red Line of the Skyglow, ibid., pp. 185-188.

24Electromagnetic Phenomena in Astrophysics, Uspekhi As-
tron. Nauk 6, 281-322 (1954) (Translated in France as a
separate booklet).

25Certain Results from a Study of the Presence of Dust and
Gas in Diffuse Nebulae^ Astron. Zh. 31, 105-111 (1954)
(jointly with G. A. Shain and V. F. Gaze).

26The Presence of Dust and Gas in Diffuse^Nebulae, Izv. KrAO
12, 64-87 (1954) (jointly with G. A. Shain and V. F. Gaze).
See also: Mem. Soc. Roy. Sci. Liege, Ser. 4, 15, 444-453
(1955).

"Magnetic Fields in Interstellar Space, Voprosy Kosmogonii
3, 85-93 (1954). .

28The Physics of Nebulae, and the Interstellar Medium, ibid.,
p. 317.

29A Spectrophotometric Study of the Excitation Mechanism of
Filamentary Nebulae, Izv. KrAO 12, 93-118 (1954).

^Investigation of Filamentary Nebulae, Dokl. Akad. Nauk
SSSR 95, 1157-1160 (1954).

31Magnetic Fields in the Galaxy in Relation to the Origin of Cos-
mic Rays, in'Trudylllsoveshchaniyapovoprosam kosmogonii"
(Proceedings of the Third Conference on Problems of Cos-
mogony), Izd-vo AN SSSR, Moscow, 1954, pp. 123-132.

32Interstellar Light Polarization and Magnetic Fields, Mem.
Soc. Roy. Sci. Liege, Ser. 4, 15, 595-600 (1955).

33Report on Spectral Observations of the Corona of 30 June
1954, Izv. KrAO 13, 111 (1955).

34On the Possibility of Estimating the Magnetic Field in the
Solar System as Related to Study of the Motion of Matter in
the Gaseous Tails of Comets, Astron. Zh. 32, 45-47 (1955)
(jointly with S. M. Poloskov).

35Measurement of the Polarization of the Crab Nebula, ibid.,
pp. 395-400 (jointly with G. A. Shain and R. N. Ikhsanov).

36On the Mechanism of Particle Acceleration in the Shells of
Novas and Supernovas, ibid., pp. 503-513 (jointly with V. L.
Ginzburg and I. S. Shklovskii). Erratum: ibid. 33, 447
(1956).

37The Interstellar Polarization of Light, Usp. Fiz. Nauk 68,
285-300 (1956).

38The Spiral Motions of the Knots of Prominences, Astron.
Zh. 33, 641-645 (1956).

39Toward a Theory of Magnetic Storms and Auroras, Izv.
KrAO 16, 104-121 (1956).

40The Dynamics of the Diffusion of Matter, ibid., pp. 184-187.
41The Magnetic Field of the Crab Nebula and the Central Star.

Astron. Zh. 33, 785-799 (1956).
42Electromagnetic Phenomena in the Corpuscular Streams, in:

Fizika solnechnykh korpuskulyarnykh potokov (The Physics of
Solar Corpuscular Streams), Izd. AN SSSR, Moscow, 1957,
pp. 105-110.

43Investigation of the Properties and Energy Dissipation of the
Gas Corona of the Galaxy, Astron. Zh. 34, 145-158 (1957)
[Sov. Astron. 1, 149 (1957)] (jointly with I. S. Shklovskii).

44Energy Dissipation, Heating, and Shock-Wave Ionization of
the Interstellar Gas, ibid., pp. 314-320 [310].

45On the Nature of the Galactic Halo, Rev. Mod. Phys. 30,
935-937 (1958) (jointly with I. S. Shklovskii").

46A Possible Velocity Anisotropy of Interstellar Gas Clouds.
Izv. KrAO 18, 198-201 (jointly with L. P. Metik).

47The Basic Concepts of Magnetohydrodynamics, Izv. AN
SSSR, Ser. Geofiz., No. 1, 46-53 (1958).

48Some Effects Which Can Accompany Magnetic Storms, in:
Electromagnetic Phenomena in Cosmical Physics (Symposi-
um No. 6 of the IAU), Cambridge, Univ. Press. 1958, pp.
534-538.

"Theories of the "Equilibrium" Origin of the Elements,
Voprosy Kosmogonii 7, 275-276 (1958).

50On the Problem of the Nature of the Gas Corona of the Galaxy,
Ann. d'Astrophys. 22, 913-925 (1959).

51Possible Mechanisms of the Emission of Discrete Galactic
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Objects at 1225-1350 A, Astron. Zh. 36, 264-268 (1959)
[Sov. Astron. 3, (1959) (jointly with I. S. Shklovskii and G.
S. Ivanov-Kholodnyi).

52The Problem of The Genetic Relation Between Stars of Dif-
ferent Subsystems, Izv. KrAO 21, 209-214 (1959).

53On the Possibility of Formation of Filamentary Structures
by Twisting, Astron. Zh. 36, 785-793 (1959) [Sov. Astron.
3, 765 (I960)] (jointly with R. E. Gershberg).

MThe Structure of the Magnetohydrodynamic Shockwave in a
Partially Ionized Gas, Zh. Eksp. Teor. Fiz. 36, 1536-1541
(1959) [Sov. Phys. JETP 9, 1089 (1959)1.

55The Gravitational Damping of Sound, ibid. 37, 1827-1828
(1959) [10, 1290 (I960)].

56The Origin of the Outer Radiation Belt, Astron. Zh. 36, 1134
(1959) [Sov. Astron. 3, 1043 (I960)].

57The Fine Structure of the Sudden Onset of a Magnetic Storm,
Izv. KrAO 22, 144-149 (I960) (jointly with A. S. Dvoryashin).

58The Mechanism of Formation of the Active Regions in the
Presence of a Magnetic Field, Astron. Zh. 37, 616-621
(1960) [Sov. Astron. 4, 590 (1961)].

59Influence of Cosmic Rays on the Nature of the Magnetic Field
and the Formation of Filaments in the Shells of Supernovas,
ibid. 38, 21-27 (1961).

60Comment on F. Hoyle's Paper "The Problem of the Radio
Emission^Sources, " ibid., pp. 196-198 [146] (jointly with I. S.
Shklovskii).

61Formation of Coronal Condensations Over Active Regions,
ibid., pp. 243, 552-553 [757].

62Formation of Active Regions in the Presence of a Magnetic
Field. In: Voprosy Magnitnoi Gidrodinamiki i Dinamiki
Plazmy (Problems of Magnetohydrodynamics and Plasma
Dynamics), Zinatne, Riga, 1962, pp. 243.

G3Cosmogony, in: Fizich. Entsikl. Slovar' (Encyclopedic Dic-
tionary of Physics), Vol. 2, Sov. Entsiklopediya, Moscow,
1962, pp. 488-490 (jointly with V. S. Safronov).

64Formation of the Chromospheric Net and Magnetic-Field
Structure Astron. Zh. 39, 973-976 (1962) [Sov. Astron. 6,
757 (1963)].

65An Analysis of the Possible Mechanisms of Formation of
Magnetic Fields in the Radio Sources, ibid. 40, 601-611
(1963) [7, 463 (1964)].

GGThe Diffuse Medium and Formation of Stars and Star Sys-
tems, Voprosy Kosmogonii 9, 60-69 (1963).

67The Mechanisms of Type Π Solar Radio Bursts, Astron. Zh.
40, 842-846 (1963) [Sov. Astron. 7, 639 (1964)] (jointly wilh
M. A. Gintsburg).

68Diamagnetic Ejection of Gas Bunches from Sunspot Regions,
ibid. 41, 464-472 (1964) [8, 808 (1964)] (jointly with M. A.
Livshitz).

69Toward a Theory of Heating of the Active and Undisturbed
Chromosphere, ibid., pp. 1007-1020 (1965).

70Barred Spirals (SB) and the Formation of Spiral Branches,
ibid. 42, 3-18 (1965) [9, 1 (1965)]. See also: Nature 207,
393-394 (1965).

71The Spiral Arms and Interacting Galaxies, ibid. 42, 515-526
(1965) [Sov. Astron. 9, 408 (1965)].

72The Interstellar and Intergalactic Medium, Izv. AN SSSR,
Ser. Fiz. 29, 1830-1837 (1965) (jointly with S. A. Kaplan).

73The Nature of the Active Regions of the Sun, Vistas in As-
tronomy 6, 131-136 (1965).

74Quarks: Astrophysieal and Physicochemical Aspects, Usp.
Fiz. Nauk 86, 113-124 (1965) [Sov. Phys. Usp. 8, 702
(1966)] (jointly with Ya. B. Zeldovich and L. B. Okun'). See
also: Phys. Lett. 17, No. 1 (1965).

75The Possibility of Identifying Quark-Atom Lines in the Spec-
trum of the Sun, ZhETF Pis. Red. 4, 307-311 (1966) [JETP
Lett. 4, 207 (1966)] (jointly with L. A. Vainshtein).

76The Dynamics of the Solar Atmosphere. Usp. Fiz. Nauk 88,
505-526 (1966) [Sov. Phys. Usp. 9, 236 (1966)].

77Radio Emission and Atmospheric Structure over Spots,
Astron. Zh. 43, 1135-1142 (1966) [Sov. Astron. 10, 909

(1967)] (jointly with M. A. Livshitz and V. N. Obridko).
78Origin and Propagation of Cosmic Rays, Trans. IAU A12,

723-725 (1966).
79Orion Nebula (Introductory Report), ibid. B12,444-445 (1966).
80Ionization and Heating of the Interstellar Gas by Subcosmlc

Rays. Formation of Clouds, Astron. Zh. 44, 915-929 (1967)
[Sov. Astron. 11, 737 (1968)]. See also: Astrophys. Lett.
1, 43-46 (1967).

81Structure and Dynamics of the Interstellar Medium, Ann.
Rev. Astron. and Astrophys. 6, 165-194 (1967).

82Interstellar Matter and Planetary Nebulae, Trans. IAU A13,
729-752 (1968).

83X-ray Astronomy. Introduction, Highlights of Astronomy,
178-179 (1968).

84Interaction of Stellar Wind with Diffuse Nebulae, Astrophys.
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Anatoli! Alesandrovich Vlasov, a prominent theoreti-
cal physicist, a member of the Communist Party of the
Soviet Union since 1944, a Lenin Prize Laureate, Doc-
tor of Physical and Mathematical Sciences and a Pro-
fessor in the Physics Department of Moscow State Uni-
versity, died on December 22, 1975, in his 68th year,
after a grave illness.

Vlasov devoted more than 40 years of his life to the
service of Soviet science and the education of youth.
Vlasov's kinetic equation, which is the basis for statis-
tical analysis of the properties of plasma, has become
a part of the treasury of world science. His numerous
students include dozens of prominent scientists—Candi-
dates and Doctors of the Physicomathematical Sciences.

Vlasov was borne at Balashov, Saratov Oblast', on
August 20, 1908 into the family of a steamfitter. He
completed his intermediate schooling at Balashov and
entered Moscow University in 1927 as a student in the
Physics and Mathematics Department. After his grad-
uation in 1931, he was accepted as a graduate student.
In 1934, he defended his Candidate's Dissertation "On
the Quantum-Mechanical Problem of Interaction," and
stayed on as a senior scientific collaborator of the
Moscow State University Scientific Research Institute
of Physics. From 1934 to 1936 he worked in theoretical
optics, developing a theory of spectral-line width based
on consideration of molecular interaction. These
studies gave impetus to many experimental and theoreti-
cal studies by Soviet and foreign authors.

Vlasov's paper "On the Vibrational Properties of the
Electron Gas," which contained the first thorough anal-
ysis of the physical properties of charged particles
(plasma), demonstrated that Boltzmann's gaskinetic
equation cannot be applied to them, and proposed a new

kinetic equation (now known as the Vlasov equation) that
takes account of collective interactions between the
charged particles, was published in the Soviet Journal
of Experimental and Theoretical Physics in 1938.
Vlasov was the first to recognize the nature of the in-
teraction among plasma particles, which is qualitatively
different from the interaction in an ordinary gas, and
concluded even at that early date that "the plasma is not
a gas, but a unique system that is held together by long-
range forces." This paper formed the basis for
Vlasov's doctoral thesis, which he defended in 1942.
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