In fond memory of Yakov Borisovich Fainberg

On March 7%, 2005, Yakov Borisovich Fainberg, the Academician of the National
Academy of Science of Ukraine, passed away. The name of this notable scientist is inseparably
linked with the developments in physics and technique of accelerators, nonrelativistic and
relativistic plasma electronics, plasma physics and controlled fusion.

Ya.B. Fainberg was born in September, 1918 in Zolotonosha of Cherkassy region. He was
graduated from the Kharkov State University as a researcher with the experimental specialty -
electronuclear physics. Yakov Borisovich took part in the Great Patriotic War. After demobilization
he began working in the Theoretical Division of the Kharkov Institute of Physics and Technology.
To corroborate own ideas and to verify them experimentally Yakov Borisovich headed the
Experimental Laboratory in 1957, and the Theoretical-Experimental Department in 1972.

All his scientific activity was closely associated with the KIPT. He has accomplished the
basic works in the field of the theory of linear accelerators and the first investigations, which
together with works by Veksler and Budker laid the base of collective acceleration methods.
Modifications of the method of charged particle acceleration by the charge density waves in the
plasma and noncompensated charged particle beams have got a wide development throughout the
world and at present became the most promising directions of the new acceleration methods.
Ya.B.Fainberg carried out the first fundamental investigations and calculations, on the basis of
which the NSC KIPT constructed the first in the USSR linear electron accelerators. He guided and
participated himself in the creation of a theory and in the designing of high-energy linear
accelerators, in particular, in construction at the NSC KIPT of the 2 GeV linear accelerator, being
for the time the largest one in Europe. He has suggested and realized a number of quite new ideas in
this field, in particular, he offered a fundamentally new method for providing the simultaneous
radial and phase stability of particles in linear accelerators on the background of accelerating fields,
so-called, method of alternating-phase focusing. On the base of this method radically new linear ion
accelerators were developed. In 1996 this work was awarded the State Prize of Ukraine in the field
of science and technique.

Ya.B.Fainber made a significant contribution to the plasma physics, his works, performed
jointly with collaborators, resulted in creation of a new direction in the plasma physics -
nonrelativistic and relativistic plasma electronics. In 1948 together with A.l. Akhiezer he
theoretically predicted and investigated the first and the most widespread microinstability of the
nonequilibrium plasma - plasma-beam instability. It is difficult to overestimate the significance of
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this result, that became by now classical and entered into every monograph on the plasma physics.
In the course of experimental studies together with learners he discovered the plasma-beam
instability and developed the method of controlling this phenomenon, found a new type of gas
discharge - the plasma-beam discharge and a new method of noncollisional plasma heating - the
beam heating.

Ya.B.Fainberg is the co-author of the scientific discovery ‘“Turbulent heating and
anomalous plasma resistance”.

Together with collaborators he carried out the fundamental research and experimental
studies on the relativistic electron beam - plasma interaction proving a high efficiency of such an
interaction, that leaded to arising of a new development — relativistic plasma electronics, the
development of which resulted in creation of powerful RF oscillators and lasers.

A remarkable contribution was made by Ya.B.Fainberg into the proposition and
development of in-principle new plasma high-current linear inductive accelerators of ions and
electrons.

The characteristic feature of the Ya.B.Fainberg’ scientific work was the interrelation
between fundamental researches and their wide application for important applied purposes, in
particular, for weapon. It should be noted, under his direct guidance the effective weapon was
designed for the Ministry of Defense. Ya.B.Fainberg carried out the important scientific-
organization work as the Chief of Scientific Council “Plasma electronics and new methods of
charged particle acceleration” at the National Academy of Science. He created the mighty world-
wide school in the field of plasma electronics and new acceleration methods numbering as much as
25 doctors of science and 35 candidates of science. It is very well known his pedagogical activity
during almost 25 years at the Kharkov National University where he delivered the original special
lectures on accelerator physics, plasma physics and plasma electronics. Ya.B.Fainberg was the
Honored Worker of the science and technique of Ukraine. He was rewarded with an Order of the
Red Banner of Labour, Orders of Merit of the Third and the Second Class and medals.

Let the memory about eminent scientist, colleague and friend lives forever in our hearts.

IHamsaru SikoBa bopucopuua MaiHOepra

7 mapra 2005 roma ckoHuaics akaaeMMK HanuoHanpHOW akageMMM HayK YKpauHbl SIKOB
Bbopucosuu @aitnOepr. MmMs 3TOro BBIIAIOLIETOCS YYEHOTO HEPa3pbhIBHO CBSA3aHO C Pa3BUTHEM
GU3MKH M TEXHUKU YCKOpUTENEH, HEepeNITUBUCTCKOW M  PEIATUBUCTCKOM IUIa3MEHHOU
ANEKTPOHUKH, PUUKHU I17Ia3Mbl U YIPABISEMOTO TEPMOSAIEPHOIO CUHTE3A.

S1.b. ®aitnOepr poauscs 7 centsOpst 1918 rona B r. 3omoronora Yepkacckoit odnactu. B 1940
rogy OKOHYWI XapbKOBCKMH TIOCYJapCTBEHHBIM YHMBEPCUTET IO JKCIIEPUMEHTAJIbHON
CHELMANTbHOCTHU — ANEKTposiaepHas gpusuka. SIxoB bopucosuu - yuactHuk Benukoit OteuecTBeHHOM
BoiHbL. [locne gemoOmnm3anuu OH Hayal paboTaTh B TEOPETHUECKOM OTAeNe XapbKOBCKOIO
(U3UKO-TEXHUYECKOTO0 MHCTUTYTA. [l MOATBEpXkKIEHUS CBOMUX HJEH M UX SKCIEPUMEHTAIbHOU
npoBepku ko bopucoBuu Bo3rimaBmi B 1957 rony skcnepuMeHTaNbHYO JJaboparopuio, a B 1972
roJly — 3KCIEPUMEHTAIBHO-TEOPETUYECKUM OTHEIL.

Bcs ero HaydHas JesTeNbHOCTh HepaspblBHO cCBsA3zaHa ¢ XODOTU. VM BeIIOIHEHBI
OCHOBOIIOJIAraroMe paboThl B 001aCTH TEOPUH JIMHEHHBIX YCKOPUTENEH 1 OHU U3 MEPBBIX HCCIIe-
JIOBaHM, KOTOphle BMecTe ¢ paboramu Bekcnepa m Byakepa 3amouiau OCHOBBI KOJIJIEKTUBHBIX
METOJIOB YCKOpeHus. Moaudukauyu npeasio)keHHOro UM METO/1a YCKOPEHUS 3apsKEHHBIX YacTHIL
BOJIHAMHU IUIOTHOCTH 3apsJa B IUIa3ME€ M HECKOMIIEHCUPOBAHHBIX ITydKaxX 3apsDKCHHBIX YACTHIL
MOJyYWJIM ILIMPOKOE pa3BUTHE BO BCEM MHUpE U SIBIISIOTCS HA CErOAHALIHMNA JeHb Hauboiee
MEePCIEKTUBHBIM HAIPaBJI€HUEM HOBBIX MeTOJI0B ycKopeHus. S.b. daitnOepr nposen nepsbie TEO-
peTUYEeCKHe UCCIIEJOBAHUS U PACUYeThl, HA OCHOBaHUU KOTOPbIX B XD TU OblIM NOCTPOEHBI NEPBbIE
B CCCP nuneiinble yckopUTenu 37eKTpoHOB. OH PYKOBOAMJI M HENOCPEACTBEHHO Y4YacTBOBaJl B
CO3JJaHUU TECOPUU U IPOBEICHUM PACUYECTOB JIMHEUHBIX YCKOPUTEJIEH HAa BBICOKHE DHEPIUH, B 4aCT-
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HOCTH, B CBOE BpeMs1 CaMOro KpynHoro B EBpomne sinHeliHOro yckopureins Ha 2 I'3B, noctpoeHHoro
B XOTU. M mnpennokeH W OCYLIECTBIEH LEbIM P NPUHIMINAIBHO HOBBIX HJEH B ITOU
00J1acTH, B YaCTHOCTH, MPEUIOKEH MPUHIUIHNAIBHO HOBBIM MeTO/ oOecreueHus] OJJHOBPEMEHHOU
pamuanbHOM W (hpa30BOM yCTOWYMBOCTH YACTHI[ B JMHEHHBIX YCKOPUTEISIX C MOMOIIBIO CaMHX
YCKOPSIIOIIMX TOJIeH, Tak Ha3bIBaeMbIi METOJ IMepeMeHHO-(pa30Boi (HOKYCHPOBKH, Ha OCHOBE
KOTOpPOro OBUIM CO3/aHbl NPUHILMIIMAILHO HOBBIE JIMHEWHBIE YCKOPUTEIM HOHOB. OJTa pabora
ynocroeHa ['ocyaapcTBeHHOM mpeMun YKpauHbl B 00JIaCTH HAYKH U TEXHUKH 3a 1996 rox.

3naunTenbHbId Biag f.b. daiinGepr BHeC B PU3UKY I1a3Mbl, €70 pabOThl BMECTE C COTPY/IHU-
KaMU MPUBENIN K CO3JaHMI0 HOBOTO HANpaBJeHUs B (PU3MKe IIa3Mbl — HEPEIATUBUCTCKON U peisi-
TUBHUCTCKOM TUTa3MEHHOM 31eKTpoHHUKHU. B 1948 1. um coBmecTHO ¢ A.W. AXnezepom TeopeTHIeCKu
ObuIa TMpejicKa3aHa M UCCIIe0BaHa MepBast U Hanbosee pacpoCTpaHeHHAs: MUKPOHEYCTOMYUBOCTD
HEpPAaBHOBECHOM IUIa3Mbl — IUIA3MEHHO-ITyYKOBas HEYCTOMYMBOCTb. 3HAUYEHHME ITOTO PE3yJbTaTa,
CTaBILETO YK€ KJIACCUUECKUM U BOLIEIIEr0 B KKIYI0 MOHOrpaduio Mo GpU3MKe I1a3Mbl, TPYIHO
MIEPEOLICHUTh. B SKCHEpUMEHTAIBHBIX HCCIENOBAHUAX MM BMECTE€ C YYEHUKAMH BIIEPBBIC
oOHapy’keHa IUIa3MEHHO-IIyYKOBass HEYCTOMYMBOCTh M pPa3paboTaHbl METOABI YNPABICHUS €Io,
OTKPBIT HOBBIM THII Ta30BOTO paspsiga — INIa3MEHHO-ITYYKOBBIM pa3psl U HOBBIN CIIOCOO OECCTONK-
HOBUTEJILHOTO HAarpeBa IUIa3MBl - ITy4YKOBBIM HArpeB.

S.b. daiinbepr sBaseTcss cOaBTOPOM OTKpPLITHS ‘“TypOyneHTHBIM HarpeB M aHOMalbHOE

COINPOTHBIIEHUE TJIA3MBbI .

MM COBMECTHO C COTPYAHMKAMH BBINOJHEHBI NIEPBBIE TEOPETUUECKUE U DKCIIEPUMEHTAIbHBIC
HCCIIEIOBAHUS B3aMMOJCHUCTBHS PEISTUBUCTCKUX JJIEKTPOHHBIX ITYYKOB C IUIa3MOW, B KOTOPBIX
Oblla JOKa3zaHa BBICOKas 3(PQPEKTUBHOCTh TAaKOrO B3aWMOJAEHMCTBUS, NPUBEILIET0 K CO3JaHUIO
HOBOI'O HAIIPaBJICHUS — PEJIATUBUCTCKOM IUIA3MEHHOM JJIEKTPOHUKH, PAa3BUTHEM KOTOPOTO CTaJIH
MoniHbsle CBY — reneparopsl 1 na3epsl.

Brinaromuiics Bkiiaa npuHauiexut S1.b. daitnOepry B npeanokeHnu U pa3paboTKe MPUHIUITH-
aJbHO HOBBIX IUIA3MEHHBIX CHJIBHOTOYHBIX JMHEHHBIX MHIYKIIMOHHBIX YCKOPUTEIHN JJIEKTPOHOB H
HOHOB.

XapaktepHo#t uepToil TBopuecTBa S.b. ®aitnOepra sBsAIACh TECHAs CBA3h (PyHIAMEHTATBHBIX
UCCIIEZIOBAaHUH C UX MIMPOKUM MPUMEHEHUEM I BaXKHBIX MPHUKIAAHBIX 1I€JIeH, B 4acTHOCTH, 000-
ponHbIX. ClielyeT OTMETHTb, UYTO TOJ €ro PyKOBOJCTBOM M HEMOCPEICTBEHHOM Y4YacTHH ObUIH
co3anbl 3((EeKTUBHBIE CUCTEMbI 3alIMTHI 111 MHHOOOpOHBI. OH NPOBOAMI 3HAYUTEIBHYIO
Hay4HO-OpraHU3allMOHHYI0 paloTy, sBissICh mpeacenateneM Hayunoro coseta "IlnasmenHas
JJIEKTPOHUKA U HOBBIE METOABI YCKOPEHUs 3apsyKeHHBIX yacTull" HanuoHanbHOW akaJeMHUu Hayk
Vkpaunsl. f.b.Daiin6eprom cozgaHa Moryyasi, IIMPOKO M3BECTHash B MHUpPE IIKOla B o0nacTu
TUTa3MEHHOM 3JIEKTPOHUKU U HOBBIX METO/OB YCKOPEHUs, HaCUMThIBaromas 6onee 25 HOKTOPOB U
cBbllie 35 KaHAUAATOB Hayk. M3BecTHa ero Ooiiblias menaroruyeckasi JeATeIbHOCTh B TEUEHHUE
nouyTt 25 ner B XapbKOBCKOM HAIlMOHAIBHOM YHUBEPCUTETE, IJle ObUIM CO3JJaHbl OpUTHHAJIbHBIC
CIIEIIKYPCHI IO (PU3MKe ycKopuTeneH, (U3uKe IIa3Mbl U TIa3MEHHOU d5iekTponuke. S.b. dainbepr
- 3acityKEHHBIN AesTeNb HayKH Y KpauHbl, OH HarpaxJaeH opaeHoM TpynoBoro Kpacnoro 3Hamenu,
opaenamu "3a 3aciyru' 3-ei U 2-i cTeneHer, MeTaliIMHU.

Cernas mamsATh O BBIJAIOLIEMCS YYEHOM, COpaTHHKE M ToBapuile SkoBe bopucosnue
@aitHOepre HaBcer1a COXpaHUTCS B HAIIUX Ceplax.

ITaton B.E., Imak A.Il., HaymoBen A.I'., Jlokte B.M., Hexmonos .M., Cemunoxenko B.I1.,
Bumnesckuit U.H., Knenukos B.®., Epemenko B.B., JlurBunenko JI.H., fkosenko B.M.,
3enenckuit B.®., [Tenermunckuii C.B., Axaxa B.M., Cne3o B.B., Crenanos K.H., [llynsra H.®.,
3amobosckuit U.U., Tonok B.T., EropoB A.M.,, Jlanmmna B.U., loB6us A.H., Kapnayxos .M.,
Bono6yes A.B., Onumenko U.H., Kapacs B.U., bakait A.C., Apramoukun A.M.
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