Boris Valerlanovich Chirikov {on his sixtieth birthday)
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Boris Valerianovich Chirikov, Corresponding Member
of the Academy of Sciences of the USSR and Ddrecior of the
Theoretical Division of the Institute of Muclear Physies ol
the Siberian Branch of the USSR Academy of Sciences, cele-
hrated his sistieth birthday on June 6.

B. V. Chirikov was borm in Orel [‘.I'.lr:ng the war he was
evacuated to the northern Cascasus, where, as did most of
his peers during those difficult years, he started his career.

B W. Chirikov started his pathin physicsin 1947, trans-
ferring. upon completing the first vear at the ¥, 1. Lenin
Moscow Pedagogicn] Institute, as o second year shsdent 1o
the physicotechnical department of Moscow State Liniversi-
1y [(now the Moscow Physicotechmscal Tustitule ). Saoa
thereafter he went to work as & studeni-npprentice in the
Heat Engineering Laboratory ( HEL, now the Institute of
Theoretical and Experimental Physics}.

The first serious physical apparatus with which the stu-
dent Chirikov had 1o waork was @ Wilson cloud chamber. He
pg-rl'ﬂrm:d his thesis work an this apparais, and he was
imvated 1o work at HEL together with ather young physicisis
in the first gradunting class of the Physicotechnical Insti
lute.

I'he |_'_\F‘||_'ri.|'|'|{'|'|l:;l.| investigations in meson physics on
the Dubna phasotron, which occupied Boris Yalerianovich
duriug the first few vears of hes independent scientific work,
apparently did not excite his interest, and in 1954 he accept-
e without hesitation the invitation by Andrei Mikhailovich
Budker. then a young theoretical physicist, o trunsfer to
LIPAN {now the 1 V. Kurchatoy Institute of Atomic Ener-
vl This invitation was nol scodental: A, M, Budker, who
taught in the Physicotechnical Institute. knew Boris Chin-
kow well as o stucdent. From this moment Boris Valeriano-
vich started a new life, filled with the scieniific search for
solutions to the most interesting physical problems

The first problem was one of the limating current ol an
electron beam. In a series of elegant experiments, |'u'rl'4:-| med
together with V. 1. Volosov, he convincingly demonsiraned
the Formation of a virtual cathode and the development of
instability in a compensated beam—effocts that are now
classee, but at that time they had nod been experimentally
confirmed For prodtan beams, Boris Valenomnovich's main in-
terests started 10 form back then—nonlinear and stochastic
OCESSES

In 1958 the Institute of Nuclenr Phvsies of the Siberian
Branch of the USSR Academy « pences wis formed hased
un the Luborptory of New Methads of Acceleration directed
by &, M. Budker, at the Institute of Atomic Energy, and two
vears later Boris Valerianovich moved together with Hud
kev's earliest scientific collengues 10 Novosibirsk. Here he
started  experimental  smudiss  n vwo directions
simultansously.

The airst area of research was the relarivistic, stabilized
eleciron beam, theosetically predicted by A, M. Budker.
Five years of intense work gave encouraging reselis: a circu-
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lating electron beam with a current of 300 A and 3-10""
particles, which today remains unsurpassed for acoelerators
of This class, was achieved in a betatron of a novel a.Itki;{:I'l

Borie Yalerianovich analyzed the stabihity of such an
clectron beam, loaded with ions. This work of B, V. Chirikoy
is now clussie in the physics of charged-particle beams

The second direction of resenrch was very directly relat
ed to the problem of stability and stochasticity of the mation
of particles in a force Beld. Accurate experiments, in which
the lifetime of an electron ina magnetic mirror configuration
was measured, demonstrated the existence of a new mecha-
nism for 4,-U:|,|p¢<'-|'|'..'|'[t1|,:'lrx intn the “loss cone” —stochastic
instahility not previowsly observed eaperimentally, These re-
sults were theorencally generalized by Boris Valerianovich
in his monograph “Investigations in the Theory of Nonlin-
ear Resomance and Stochasticity,” presented in 1969 85 2
daoctoral disseriation.

It s appropriate to emphasize here one of the mos)
striking characteristics of Chirikoy as a researcher—the abi-
lity 1o generalize widely. Thus the “particular” results of
experimeants with electrons in a mirror machine made it pos-
sible 1o construct n general theory of the stochastic belavior
of & nonlinear oscillator, which was soon brilliantly con-
firmed in experiments on a beam of electrons circulating in
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an accumulator. A purticle in such an accumulater is the
analog of an oscillator with an extremely high (aof the order
of 10'*) (factor, which mokes it possible to study very flne
nonlinear effects in its dynamics. In particular, the stochas-
tic instability accompanying the overlapping of regions of
autophasing of nonlinear resonances, thearetically predict-
ed by Boris Valerianovich, was first observed in these experi-
ments, performed at the Institute of Nuclear Physics of the
Siberian Branch of the USSR Academy of Sciences in 1968—
1969, The experimental results were in complete agreement
with *“Chirikows criterion ' —a now well-known relation de-
scribing the condition for the development of stochastic in-
stahility, It is thess works that served as an impetes for the
development of an entirely new direction in the physics of
accelerators with colliding beams—nonlinear “effects of the
collision,” whese understanding is necessary in practice in
order fo achieve the maximuam luminosity in such accelera-
tors, The second, no lss important resultof B V. Chirikow's
work on nonlinenr resonance and stochasticity is the prob-
lem of magnetic confinement of particles in a thermonuclear
reactor, where such elfects must be faken inlo account i
arder o shape correctly the magnetic field of the reactor

At the end of the 1%0s Borls Yalerianovich made his
final choice between theary and experiment, as a method of
tnvestigation, and he turned o pumerical simulation. He
explaing this decisaon by the very lorge technicnl costs and
- large amownt of time involved in modern experiments [“One

his 1o wait too long for the esult!™).

The tabent and irreplaceable individuality of Chirikoy
a5 a scientisl is no less evident even here, In a short time he
becume the lending specialist on the methads of numerical
madeling of nonlinear processes in the dynamics of physical
sysLEms,

The range of systems that be studied s extremely
large—from particles in accelerators and thermonuclenr
traps o astrophysical objects, Thanks ta lis great autheney
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amaong specialists in different countries, he was able 1o orgn-
nize an international collaboration using modern computer
technology, which enabled him to simulate the most compli-
cated many-body and profonged stochastic processes,

The crowning achievement of this work was the con-
struction of a theory of physical chaos (classical and quan-
tuen ) and the farmulation of the principle of stochastic insta.
bility of 8 dynamic system.

Baoris Valerianovich belongs to the class of scientists
who prefer 1o work by themselves, without striving to ex-
pand their circle of students and colleagues. A Chirikoy
school has nonetheless formed and operates fruitfully. It in-
cludes, in wddition to physicists from Novosibiesk, groups of
scientists in the USA and Iialy, whe for many years have
wirked with Hors ¥alerignovich,

There is another group of Chirikoy students, whose
nurmber s difficult w count: all students in the physics de-
partment of Novisihirsk University, where Boris Valeriana-
vieh hos lectured sinee the organization of the university,
have pasaed “thiough his hands.” He was one of the initia-
tors of the modern unified course in physics, in which the
artificil separation of physics into “'general” and “{heoreti-
cal ™ was eliminated, al Novesibicsk State University.

Boris Valerinnovich cebebrates his sixtieth birthday at
the peak of his power, full of creative plans and ideas, His
froends and collengues wish him a happy birthday, pood
health, continued aptimsm so characteristic of him, and
suceessiul, frimilul work,
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