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CENTENARY OF YA I FRENKEL'S BIRTH PACS numbers: 01.60. + q; 01.10.Fv 

Ya I FrenkeP — man, scientist, teacher 

V E Golant 

This issue of Uspekhi Fizicheskikh Nauk celebrates the 
centenary of Y a k o v IPich F renkeP , an ou t s t and ing 
theoret ical physicist of our country . H i s n a m e is k n o w n 
to every physicist, and no t just in Russ ia alone, because of 
his work in practical ly all b ranches of theoret ical physics, 
and also because of his text b o o k s and m o n o g r a p h s . 
Therefore, everyone, or a lmost everyone can say something 
abou t his or her persona l meeting, face-to-face or 
otherwise, with Y a k o v IPich. I t ake this oppor tun i ty to 
do the same in this brief in t roduc to ry no te celebrating his 
centenary. 

M y contac ts with Y a k o v IPich have come abou t because 
in 1944 I became a s tudent of the Physicomechanica l 
Facu l ty of the Leningrad Polytechnic Ins t i tu te where 
F renkeP gave all his courses of theoret ical physics and 
held a chair. I was for tunate to be able to p repa re a d ip loma 
thesis under F r e n k e P s supervision. It was concerned with a 
theory of v i b r a t i o n a l - r o t a t i o n a l spectra of nuclei. After 
g radua t ion from the Leningrad Polytechnic Ins t i tu te I 
worked at the 'Svet lana ' factory on microwave electronics 
and gas discharges, so tha t I was able to apprecia te 
F renkePs classical work on the theory of microwave 
resona tors . Final ly, from 1958 I was at the A F Ioffe 
Physicotechnical Inst i tute , with which the creative 
activities of Y a k o v IPich were linked for th i r ty years, I 
realised then the e n o r m o u s influence tha t he had on the 
development of m o d e r n physics, par t icular ly those fields 
which had been and are being studied at the Ioffe Inst i tute , 
namely the physics of semiconductors , condensed mat te r 
physics, and nuclear physics. On visits a b r o a d I have been 
frequently reminded of the high regard for F r e n k e P s work 
a m o n g his foreign colleagues. 

M u c h of the work of Y a k o v IPich had become classical 
dur ing his own lifetime. This includes studies of real crystals 
(Frenkel defects), kinetic theory of l iquids, semiconductors , 
quan tum-mechan ica l theory of electrical conduct ion in 
metals , and physics of magnet ic p h e n o m e n a . 

There are however in Y a k o v IPich's heri tage some 
cont r ibu t ions which have reached the s tatus of 
fundamenta l work after his death , which is often the 
fate of p ioneer ing studies. This applies to his ' sol i ton ' 
paper of 1939 on the mot ion of dislocat ions (Frenkel 
solitons). Ano the r example is the work on viscous flow 
in crystals (1945), which had become the scientific basis of 
powder metal lurgy. I need no t ment ion Frenke l excitons 
(1931). However , in the course of p repa ra t ions to celebrate 

the centenary of F renkePs b i r th we have learnt much new 
abou t h o w his work carried out in the twenties, thirt ies, and 
forties has gained a 'second wind ' in our t ime. This is t rue of 
as t rophysical research, including a theory of whi te dwarfs 
(1928), a theory of format ion of real surfaces of crystals 
(1945), the work on the tunne l effect as applied to contact 
p h e n o m e n a (1930) and to the physics of nuclei (1946). 

M y meet ings with Y a k o v IPich in the late forties and 
early fifties gave me an insight no t only into his professional 
capacity at lectures, seminars , and consul ta t ions which he 
readily provided to anybody who asked him at the Ioffe 
Inst i tute . I have visited the hospi table h o m e of the F renkeP 
family and there, in an unpre ten t ious and unaffected 
a tmosphere , I have been able to apprecia te the h u m a n 
qualit ies of Y a k o v IPich, his high intellect, artistic talent , 
br ight wit, sensitivity, k indness , and readiness to help those 
in need. 

At this uneasy t ime the n a m e of Y a k o v IPich F r e n k e P , 
his selfless devot ion to science, his civic courage, and high 
menta l faculties give us an encouraging and inspiring 
example. 
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