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Preface

By publishing this book theoretical physicists are commemorating the life
and work of Efim Samoilovich Fradkin who was sixty on 30 November
1984. Fradkin’s scientific biography and the biography of modern quantum
theory are inseparable as, in the past 35 years, Efim Samoilovich has con-
tinuously figured among the leaders of this very dynamic science. It is safe
to say that quantum field theory has nowadays entered into its ‘inflationary’
stage when each new idea appears only to get rapidly replaced by a yet
newer one. Each new wave brings to the surface a new generation of
talented young people, not many of whom manage to ride along the crest
of this wave. The phenomenon that is Fradkin is unique in this context; he
appears to be reborn with every new idea in the field and, moreover, every
new generation of physicists adopts him very easily. Much is said in this
book of his striking and unfading creative activity, of the broad scope of
his scientific interests and of his fundamental contribution to quantum field
theory and statistical physics.

As wide-ranging as have been Fradkin’s studies, this book forms an en-
cyclopaedia of modern high-energy theoretical physics. There is hardly any
trend in quantum field theory and statistical physics that falls outside its
scope. The enthusiasm with which theoreticians of all generations responded
to our proposal to publish a commemorative collection was such that two
volumes were required to accommodate all the papers received. In volume
1 we have placed articles of a general nature; this volume is devoted to
quantum statistical physics and methods of field theory that are in one way
or another independent of specific models. Volume 2 is totally devoted to
modern models of quantum field theory. This is the domain of gravitation,
supersymmetry and strings, but note that the first essay in volume 2 sounds
a warning.

The creation of this book came about with the help and encouragement
of many people whom we would now like to thank. This relates in the first
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XVi Preface

place to Vitaly Lazarevich Ginzburg, head of the theoreticians at the
Lebedev Physical Institute, who supported our project at an early stage, and
who not only contributed an article but also offered much organisational
assistance. When we had just started working on the book and found our
experience to be rather inadequate, we enjoyed lavish assistance from
Steven Christensen. When we experienced difficulties in the translation of
the historical and biographical matter we were helped by the considerable
literary skills of K P Lukyanenko, and the photographs in which Efim
Samoilovich is so eminently recognisable we owe to O D Beznisko. All Efim
Samoilovich’s friends and former students were very enthusiastic and
forward in doing any job that was required. In particular A O Barvinsky,
A E Shabad, A A Tseytlin and V N Zaikin spent many hours reading
manuscripts, translating and checking texts, compiling all sorts of lists, and
so forth. Organisationally so complex a project as this book could not have
been possible without the attention, benevolence and tolerance of Jim
Revill, Commissioning Editor for Adam Hilger.

This book is international in a true sense—by its authors, the editors
and, what is most important, by the subject which forms its content and
motivation of the life of Efim Samoilovich Fradkin. The noble spirit of the
international scientific community, which we felt so warmly throughout our
project, is perhaps the strongest assertion of the book in which 94
theoretical physicists from 16 countries have united to express their respect
for one of their outstanding colleagues.

I A Batalin

C J Isham

G A Vilkovisky
Moscow—London, June 1985



I[TPEANCJIOBUE

M3nanueM 3TOH KHUTM (GH3UKU-TEOPETHKH OTMedaroT tobuneit Eduma
Camoinnouua Ppaakuna, kotopomy 30 Hos6ps 1984 r. ucnonanugocs 60
net. Hayunas 6uorpadus ®pankuna — 310 6uorpadus COBpeMEHHON KBaH-
TOBO#H Teopuu, u6o B TeuyeHue 35 sier Edum CamoitnnoBuu OGeccMeHHO
BXOJIMT B YHCJIO JIMIEPOB 3TOH CTPEMMTEIBHO pa3BUBarouleics Hayku. be3
NpeyBeJIMYEHUs] MOXKHO CKa3aTh, YTO KBAHTOBAs TEOPHUs MOJs BCTYNHIA
Tenepb B CBOKO ““MHGISLIMOHHYIO ” CTAaHIO, KOTJA MIEH CMEHSIOT APYr
apyra co Bce OOJbllIed CKOPOCTBIO, KaXaas HOBas BOJIHA BBIHOCHT Ha
MOBEPXHOCTb HOBOE MOKOJIEHHE TAJAHTJIMBBIX U MOJIOABIX JIFOJEH, H MaJlo
KOMY Y/JIa€TCs yAepXaTbCsl Ha rpeOHe ITON BOJIHBL. TeM OoJjiee YHHKAIbHBIM
kaxeTcs: hpeHoMeH PpaKHHA, KOTOPBIH Kak OyATO ObI 3aHOBO pOXK/aeTcs ¢
KaXX/IOH HOBOWH HjeeH, U KaxJ0e HOBOE MOKOJICHHEe (QU3MKOB CYMTACT €ro
ceouM. O ero nopasmTesbHOM HeocaabeBarolEe TBOPYECKOH AKTMBHOCTH,
HIMPOTE HAYYHBIX MHTEPECOB M (PyHIAMEHTAJbHOM BKJAJ€, KOTOPBIH OH
BHEC B KBAHTOBYIO TEOPHIO TOJS WM CTAaTUCTHKY, MHOTO TOBOPHUTCS Ha
CTPAHUIIAX ITON KHHUIH.

B nosHOM COOTBETCTBMM C JMana3oHOM HccienoBaHui PpankuHa 3Ta
KHUTA TpPeaCTaBisieT coOO0# IHIMKIONEANIO COBPEMEHHOM TEOPETUYECKOi
(bU3MKH BBICOKMX SHEPrUil. Bpsia su HaiineTcs Takoe HanpaBJICHUE B KBAHTO-
BOHM TEOPMH T0JIs U CTATUCTHKE, KOTOPOE He ObLIIO ObI 3/1€Ch MPEACTABIIEHO.
DHTY3Ha3M, C KOTOPBIM TEOPETUKH BCEX TIOKOJICHHWH OTKJIMKHYJIMCh HA Hallle
Npe/UIOXKEHHE CO3/1aTh FOOMIEHHBIH cOOPHUK, OblJI TAaKOB, 4TO MOTpedoBa-
JIOCh J1Ba TOMA, 4TOOBI BMECTHUTb BCE IOJIyYEHHblE PYKONUCH. B nepsom
TOME Mbl TMOMECTHJIM CTaTbM OOWLIEro Xxapaktepa. DTOT TOM TMOCBSIIEH
KBAHTOBOH CTATHUCTHKE U METOJIaM TEOPHH I0JIs, KOTOPbIE B TOH MJIM MHOH
Mepe He 3aBHCAT OT KOHKPETHBIX Mo/iejiei. BTopo# ToM LeJIMKOM NOCBSILLIEH
COBPEMEHHBIM MO/IEJISIM KBAHTOBOM TEOPHH TMOJIs. 3[1€Chb TOCHOACTBYIOT
IpaBUTALIMS, CYIEPCUMMETPHS U CTPYHBI, HO TNEPBBIA OYEPK 3TOrO TOMa
3BYYHMT KaK MPEIYTNPEXICHHE.

Co3/1aHUIO 3TOH KHUTH CMOCOOCTBOBAJIO HEMAJIO JIFOAEH, KOTOPBIM MbI
Tenepb XOTHM MPHHECTH CBOIO OJIATOIaPHOCTb. DTO MPEX/Ee BCEro OTHO-
cutcst Kk Butanmto JlazapeBuuy ['un30ypry, rinase teopeTHkoB PU3HUECKOTO
uHctutyta um [T H Jlebenesa, koTopblid noaepxas Halll IPOEKT HA OJTHOM
M3 paHHHUX JTAIOB, U HE TOJILKO HAMMCAJ CTAThIO JUIS 3TOH KHHUIH, HO U
OKa3aJl HaM OOJbLIYK OpraHM3alMOHHYIO mnomolub. Kornza B Havase
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xviii  Preface

paboThl Hal KHHUTOH HAaM He XBAaTaJlo OMNbITA, MM C HAMH LIEAPO EJIHIICS
CrtuBen Kpucrencen. Korga Mbl UCHBITBHIBAIM TPYOAHOCTH TPHU TEPEBOIE
UCTOPHKO-OHOrpau4eckoro MaTepuasa, Hac BbIpy4Yasi0 BBICOKOE JIMTEpa-
TypHoe mactepctBo K IT JlykbsiHeHko, a ¢oTorpadusiMi, Ha KOTOPBIX
Edum CamMoitioBHY TakO#, KAKHM Mbl BCE €ro 3HaeM, Mbl 06s3aHbl O [
be3nucko. Bee apy3ps u yyenuku Ednuma CamoiiioBu4a ¢ I3HTY3Ma3MOM H
MHULMATHBON Opasuchk 3a molyro paboty mo 3toMy cbopHuky. B uact-
HocTH, A O Bapsunckuii, B H 3aiikun, A A Lleditaun u A E llaban nposesu
MHOI'0 4aCOB 33 YTEHHEM PYKOIHCEH, NMEpPeBOJOM H NPOBEPKOH TEKCTOB,
COCTABJIEHUEM PA3JIMYHBIX CIHCKOB M Tak nasee. OcCyuiecTBIeHHE CTOJb
CJI0’)KHOTO B OPraHHU3allMOHHOM OTHOILEHHH MPOEKTa BPSi Jik ObLIO Obl
BO3MOJXHO, e€CJIH Obl HE BHHMATEJIILHOCTD, 0J1ar0OXKeIaTeIbHOCT M TEPITH-
MocTh [Ixxuma PeBuita, OTBETCTBEHHOTO peakTopa H3JaTeslbcTBa Ajam
Xurep.

DTa KHUTa MO-HACTOSIIEMY HHTEPHALIMOHAIbHA — U TIO COCTABY aBTOPOB,
M 10 COCTaBy pEIaKTOPOB M, IJIABHOE, MO TOMY IMPEIMETY, KOTOPBIH
IBJISIETCSl €€ COJIEP)KAHMEM U TJIaBHbIM CMbICTIOM xHu3HH Eduma Camoii-
jgoBuva PpankuHa. BeICOKHMH AyX MeXIYyHApOIHOTO COOOIIECTBA YYEHBIX,
KOTOPBIH MbI TaK XOPOIIO OLYTHJIM, peaiu3ysi Hall MPOEKT, — 3TO, ObITh
MOXET, CAMOE€ TJIaBHOE YTBEpX/eHUEe KHUTU. B Hel 94 ¢usuka-teopeTHka
U3 16 cTpaH 0O6beAMHUIIMCH, YTOOBI BLIPA3UTh YBAXKEHHE OJHOMY M3 CBOMX
BBIJIAFOLLIUXCS KOJLJIET.

K [x A#mem
M A Baraaun
I' A BuakoBbicKHi

MockBa — JIon1oH, uroHb 1985 T.



Letter from S D Drell

It is a great pleasure and privilege for me to have this opportunity to express
my appreciation of Professor E S Fradkin on his sixtieth birthday. Lacking
a scientific manuscript that is appropriate for this volume, I wish simply to
convey a personal message.

For many years I have known Efim Fradkin as a brilliant theoretical
physicist who has made profound and lasting contributions to our under-
standing of quantum field theory. His research has combined mathematical
elegance and skill with a deep understanding of the significance of his work
as applied to physical problems. He is a great physicist.

I am especially proud to know Efim as a friend because I admire his warm
personality and high principles. When we have been together, in Moscow
or Stanford, I have always found Efim a person of great warmth and
culture—and have enjoyed and valued his company.

We physicists enjoy the great privilege of being members of a world-wide
community of scholars together with whom we strive to deepen our
knowledge of the workings of nature and with whom we often share the
same fundamental understandings of the human condition. My bonds of
friendship and respect for Efim are strengthened by our common values and
principles.

I wish him continued great success and happiness in the years ahead.

N

Sidney D Drell
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Letter from | M Gel’fand

I have known Efim Samoilovich since 1940 when he was a freshman at
Minsk University. An outstanding student, I should say, and I had not a
single doubt that he would one day become a brilliant scholar. He was equal
to none save his own sister who, two years later, was murdered by the Nazis.
They were two small Jewish kids from a poor family, called ¢ and 6 and
loved by everybody. Both had extraordinary talent and were already entire-
ly devoted to science at that time.

My lecturing at Minsk came to an end in 1941 with the beginning of the
war and I lost sight of Efim Samoilovich until he reappeared in 1947, in
Moscow. This time I saw a demobilised lieutenant and an extramural
undergraduate of Lvov University. Since I had no doubts about Efim
Samoilovich’s talent, I told I E Tamm and V L Ginzburg that if they took
him at the Lebedev Institute they would have no regrets. I didn’t want to
lose him to other hands, but he was a physicist and time has shown how
right I was.

Each time I turned to physics—whether introducing functional integrals
into field theory (being unaware of Feynman’s original studies on quantum
mechanics), or even before that when involved in relativistic equations, or
at the seminars in the 1960s when we debated the approaches to quantum
field theory, suggested by Symanzik, Fradkin, myself and Minlos, or in
many other cases—Efim Samoilovich was of great help to me, and he con-
tinues to be very helpful today as I learn not only from him but also from
his younger colleagues representing this fascinating school of physics.

I hope that I have still more to learn from the Fradkin school. Specific-
ally, his studies on conformal theory and supergravity appear to be very
inspiring. While rubbing shoulders with him and his disciples, I cannot but
feel that Efim Samoilovich is the youngest of them. There is no need for
me to wish any success to Efim Samoilovich in his scientific work—this will

XX



Letter from I M Gel’fand XX1

always come of its own accord. But I can wish him good health and the skill
of being patient with us all while presenting his ideas.

/et

Israil M Gel’fand



Letter from F E Low

I am delighted to send warm greetings to Professor E S Fradkin on the
occasion of his sixtieth birthday. We first met when I visited the Soviet
Union in 1957, and through the years since then we have met at scientific
meetings in the Soviet Union as well as in Cambridge.

It has always been a pleasure to see him, and an honor to have his friend-
ship. I wish him many more years of productive and enjoyable work.

F/WMA’M

Francis E Low
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