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OMSUt 

,l(oKJiai. 

,n11peKTopa Hllcnnyra 

'IJieHa-Koppecnou.nema PAH 
B.r.Ka,ni.DDeBCK0ro 

Ha rop1KeCTBeHH0M 3ace.namm 

KoMll'l'eTa IlOJIH0M0'IIILIX Ilpe,ncTaBHTeJieii 

u Y'lfeHoro coneni OHRH 



fny6oKOyBa:lKaeMbie nOJJHOMO'lHbie npe,ucTaBltTemt npaBltTeJJbCTB CTpaH - 'lJJe

HOB 06betmueuuoro ltHCTHTYTa .smepHbIX ltCCJJe,UOBaHHH, 'lJJeHbl Y'leHoro COBeTa 

11HCTHTYTa! 

Jlopome rocTH ! JlaMbI 1t rocno.ua! 

51 O'leHb Pail np1tBeTCTBOBaTb B 3TOM JaJJe Bcex Bae, co6paBIIIltXCH Ha TOp:lKe

CTBeHHOe 3ace,uaH1te B CBH31t C 40-JJeTHeM uarnero 11HCTHTYTa! 

06be.UHHeHHbl0 HHCTHTYT 6bm C03,UaH B fO,Ubl 6ypHoro pa3BltTHH ».uepHOH 

qJH31tKlt. Oco6oe BH1tMaH1te K 3TOH o6JJaCTlt q:Jlt31tKlt o6b»CH»eTCH He TOJJbKO Ba:lK

IIOCTbIO cpy11,uaMeHTaJJbHbIX BbIBO.UOB .UJJH o6mero noJHa111t» np1tpO,Ubl, HO TaK:lKe 

my6oKHM ee BJIHHHHeM Ha BCe ecTeCTBeHHbie HaYKH It, B KOHe'lHOM C'leTe, Ha 

TeXHH'leCKHH nporpecc. 

8 3TOM 3aJJe HaXO.UHTCH yqeHbie, KOTOpbie CTOHJIH y HCTOKOB nOCJJeBOeHHOH 

».uepHoii q:Jli31tKlt. HaM O'leHb npHHTHO, 'ITO OHH nO'lTHJJH CBOHM npHCYTCTBlteM 

Harne co6paH1te. 

K cepe.U1tHe 50-x ro,uoB CTaJJO noHHTHO, 'ITO .smepHa» HayKa He .UOJl:lKHa JaMbl

KaTbCH B JaCeKpe'leHHblX JJa6opaTop1tHX. ]laJJbHeiirnee nocTynaTeJJbHOe pa3BHTHe 

3TOH cpyH.UaMeHTaJJbHOH o6JJaCTlt 3HaHuii, MHpttoe 1tCnOJJbJOBaH1te aTOMHOH 

3Hepm1t MOrJJO 6bITb o6ecne'leHO TOJJbKO B ycJJOBHHX lllltpOKOro COTPY.UHH'lecrna. 

EbICTpO B03pacTaIOUJlte CJIO:lKHOCTb It rny61ttta HayqHbIX ltCCJJe,UOBaHHH noTpe6o

BaJJlt o6be,UHHeHHH He TOJlbKO OT,UeJJbHblX HayqHblX yqpe)K.!leHHH ltJllt pa3Illt'lHbIX 

OTpacneii npOMbllllJJeHHOCTH, HO It cne111taJJHCTOB lt3 pa3HblX CTpaH. B 1954 ro.uy 

6J11t3 )KeHeBbI 6bm coJ,uaH UEPH - EBponeiicKa» oprattlt3aIIH» ».uepHbIX 1tccne

,uoBaH1tii - C IIeJJblO KOHCOJJH.Uallltlt yCHJJHH JanaAHOeBponeiicKHX CTpaH B 1tJy

'leH1tlt cpytt.UaMeHTaJJbllblX CBOHCTB M1tKpOM1tpa. 

8 3THX ycJJOBHHX npaBHTeJJbCTBO CoBeTCKOf'O Co10Ja BbICrymrno C npe,!lJIO:lKe

HlteM C03,UaTb 06be,um1eHHbIH HHCTHTYT COIIltaJJHCTH'leCKHX CTpaH .uirn COBMeCTHO

ro BbinOJJHeHHH cpyH.uaMeHTaJJbHbIX HCCJJe,UOBamtii B o6nacTH ».uepttoii q:Jlt31tKlt C 

ueJJblO pacrn1tpeHHH B03MO:lKHOCTeii ltCilOJJbJOBaHHH aTOMHOH 3HepmH B MltpHblX 

uen»x Ha 6naro Bcero qenoBe'lecrna. CoBeTcKnii Co103 pacnonaran KaiipaMn 

cneIIHaJJHCTOB, TeXHH'leCKHM H npOMbllllJJeHHblM IlOTeHIIHaJJOM, Il03BOJJHIOUJHM 

BeCTH HCCJJe,UOBaHHH B o6JJaCTH ».uepHOH q:llt3HKH Ha BblCOKOM ypoBHe. HaKOnJJeH

HblH 3,UeCb OilbIT 6bIJI Heo6xo,UltM CTpaHaM COUltaJJHCTH'leCKOro co.upy:lKecrna, TaK

:lKe Ha'laBlllHM pa60Tbl B 3TOH o6JJaCTH. 

20-26 MapTa 1956 ro.ua B KOHcpepeHII-JaJJe npe3H.UHYMa AKaAeMHH ttayK 

CCCP B MocKBe 6bmo COJBaHo coBemattue no Bonpocy oprattnJa11n1t 06be.U1t

ueHHoro HHCTHTYTa ».uepHbIX ltCCJJe,UOBaHHH. B COBeUJaHHlt npHHHJIH yqacTHe .ue-
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neramm 11 eTpaH: An6aHHH, EonrapHH, BettrpHH, rnP, KHTIDI, KHllP, MoH

roJIHH, IlOJihlllH, PyMbIHHII, CCCP II 1-lexoenoBaKHH. C0Bema1rne 0TKpbIJI rnaBa 

eoBeTeKoii .nenerauIIII aKa,neMHK A.B.Ton•meB, eqmpMyJIHpOBaBillHii 3a,na1m eoBe

mamrn KaK )"Ipe,nIITeJibHbie. C ,noKJia,n0M 0 npoeKTe eOJ.naHllll H0B0ro HHeTHTYTa 

BhieTynIIJI npocpeeeop ll.11.fiJIOXIIHUeB. 
CoBeTeKoe npaBIITeJiheTB0 6e3B03Me3,nHO nepe.nano B paenopmKeHHe H0B0ro 

IIHeTIITYTa o6opy,noBaHIIe ,nByx KpynHhlX Heene.noBaTeJibeKHX na6oparnpHii AH 
CCCP: 11HeTIITYTa }l_nepHbIX npo6neM II 3neKTpocpH3II4eeKoii na6oparnpHII . 
3.neeb, B 120 KIIJI0MeTpax Ha eeBep OT MoeKBbl, B .nepeBHe HoB0-11BaHbKOBO 
KanIIHIIHCKoii o6naeTH, )')Ke .neiieTB0BaJI eaMhiii KpynHhlii yeKopHTeJib npoT0H0B 
- eIIHXp0UIIKJI0Tp0H Ha 3Heprmo 680 M::iB II eoJ.naBaJie}I KpynHeiirnHii B MHpe 
eHHXpocpa30TpOH Ha 3Heprmo np0T0H0B 10 foB. B 11HeTIITYTe }l,nepHblX npo6JieM 
no.n pJK0Bo,nernoM M0JI0,nhIX <pIIJHKOB M.f.Memep}IKOBa H B.Il.ll:lKenenoBa ye-

. nernH0 peaJIII30BbIBaJiaeb IllHp0KM nporpaMMa KaK cpyH.naMeHTaJibHbIX, TaK H 
npIIKJIMHhIX IIeene.nosaHIIii esoiiern }l_nepHoii MaTepIIII. B 3<1>JIAH no.n pJK0B0.n
eTB0M B.11.BeKenepa JaBeprnanIIeh pa6oTbl no eoJ,naHHlO eIIHXpO!paJOTpOHa. 

Ilo,nqepKHY, 'ITO y:lKe Ha )"Ipe,nHTeJibH0M eo6paHHII IllJia pe'lb 0 eOJ.naHHH B 

IIHeTIITYTe H0BblX na6opaTOpHii: TeopeTII'leeKoii !pH3HKH e paetJeTHblM 0T,neJI0M, 

oeHameHHbIM 3JieKTp0HH0-Bbl4IIeJIIITeJibHblMII MalllIIHaMH, II HeiiTpOHHOii !pII3HKH 

Ha oeH0Be IIMnynbeHoro peaKTopa e Bhie0KOii nJI0TH0eTblO HeiiTpOH0B. Ilpe.nnona

ranoeb TaK:lKe eOJ,naTb B IIHeTHTYTe yeK0pllTeJib MH0r03ap}l,nHblX H0H0B. 

21 MapTa Bee .nenerauIIII noeeTIIJIII 11HeTIITYT ·}l.nepHblX npo6JieM II 3neKT

pO!pII3II'leeKyro na6opaTopIIID, YBII,neJIII npaKTII'leeKHe B03M0:lKH0eTH ,nJI}I Henoe

pe,neTBeHH0ro HatJaJia IIeene.nosaTeJibeKIIX pa6oT H ,naJibHeiirnero pa3BHTH}I 

HHeTIITYTa B eo0TBeTeTBIIII e npe.nnaraeMblM nnaH0M. 

26 MapTa eoeT0}IJI0eh no.nnIIeaHIIe CornarneHII}I 06 )"Ipe:lK,neHIIII 11HeTIITYTa, 

YTBep:lK,neHH0e Ha 4-M Jaee.naHHII eoBeI.UaHII}I. Ha 3T0M 3aee.naHHH 6bIJia H36paHa 

,nHpeKUII}I lIHeTIITYTa: ,nIIpeKT0p npocpeeeop ll.11.fiJIOXHHUeB, ero JaMeeTHTeJIII 

npocpeeeop M.llatthIIll (Ilonhrna) H npocpeeeop B.BoTpy6a (1-lexoenoBaKHSI). 

llttpeKUIIII 6hmo nop)"IeHo B TpexMeesitJHhiii epoK pa3pa6oTaTh npoeKT YernBa 

11HeTIITYTa. IlpIIHSITO perneHIIe noeJiaTb npQrnarneHHe BeTynHTb B 11HeTHTYT 

npaBIITeJiberny lleMoKpaTIItJeeKoii Peeny6nIIKII BbeTHaM. 

COJ.naHHIDI Ha Jaee.naHIIII K0MIIeeIISI BHeena npe.nno:lKeHIIe IIMeH0BaTb HOBhlii 

HHeTIITYT O6ne,nIIHeHHb!M IIHCTIITYT0M si.nepHblX IIeen~.noBaHHii. OT,neJihHblM npo

T0K0JI0M Jaee.naHIIe YTBep.nIIJI0 3T0 npe.nno:lKeHIIe. 26 MapTa 1956 ro.na e4HTaeTe}I 

.naToii opraHII3aUIIII O6'be,nIIHeHHoro IIHeTIITJTa }l_nepHblX IIeene.noBaHHii. 

23 eeHrn6p}I Ha eoBeI.UaHIIII n0JIH0M0'IHblX npe.neTaBIITeJieii npaBIITeJiheTB ro

ey.napeTB - 'IJieH0B 0115111 6bIJI npIIHHT YeTaB, per[IaMeHTIIpyroI.UHii .nesiTeJibH0eTb 

11HeTIITYTa. Ha 3T0M eoBeI.UaHHH )')Ke npHeYTeTB0BaJI npe.nernBHTeJib llPB, 

BerynIIBilleii B 0115111. 

B 11HeTIITJTe 6bIJIII opraHII30BaHbl Jla6oparnpIIS1 TeopeTH4eeKoii !pII3IIKII H 

Jla6opaTOpIIH HeiiTpOHH0ii !pII3HKII, B K0Topoii Ha'laJI0eh eTp0IITeJibeTB0 HM0YJib

eHoro peaKrnpa Ha 6b1eTpb1x HeiiTpoHax - 116P. 
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1956 ro.n 6btJI 0TMe4elf MII0nlMII npyrHMH eo6hmrnMH. 6hlCTp0 paCTy1m1ii 11a

)"IHblii nocenoK 6hm npeo6pa3oBaH B ropon lly611y MocKOBCKoii 06nacn1, crona 

Ha4a.IIH npneJ:lKaTh )"IeHble HJ CTpaH-)"IaCTIIIIU l111CT11TYTa. Ha4aJiaCb ny6m1KaUllll 

Ha)"IHhlX pa6oT C0TPYJIIIHK0B 11HCTIITYTa, B IIX 1111CJie - BbtJiaIDl.UHeCSI 11ccneno

BaHHSI Be.nym11x )"IeHblX 0115111. H.H.6oron1060BblM 6hIJIO nano CTporoe JI0KaJa

TeJibCTB0 ,nHcnepCH0HHblX eOOTHOWem1ii, K0T0poe 3aJI0:lKIIJ10 MaTeManI4eeK11e 

0CH0Bbl 3T0ro MeTo.na II Ha MII0rHe ro,nbl 0Ka3aJI0 60JiblllOe BJI1rnmIe Ha pa3BIITHe 

Te0pHH CHJibHblX B3allMO.neiicTBHii. B.11.BeKcJiep BnepBble BblCKa3aJI u.neH 06 

HC00Jlb30BaHHH .nnsi ycKopHTeJieii 3apmKeHHblX 4acnIu co6crne11HblX CIIJI nJI0THblX 

eryeTK0B_ 3JieKTp0H0B, noeny:lKHBWHe npoo6pa30M K0JIJieKTllBH0ro MeTona ycK0-

peHHSI. 

B 1957 ro.ny 6bIJia opraHH30Ba11a Jla6oparnpHS1 sinepllblX peaKUIIH H Ha4aJI0Cb 

eTp0HTeJibeTB0 ycK0pHTeJISI MII0rD3apS1JlllblX H0H0B Y-300. B anpene 11a CHHxpo

!paJOTpo11e Jla6opaTOpHH BblC0KHX 3Heprnii n0JI)"Ielf 0)"I0K np0TOII0B, ycK0pe11-

llblX .no npoeKTHoii 3HeprnH IO faB. M.A.MapK0BbIM npe.nno:lKe11bI 3Kcnepm.IeHTbt 

no HJ)"IeHHlO B3aHMo.neiiCTBHSI HeiiTpHIIO C si.npru.rn. 6.M.IloHTeKOpB0 Bbl,!lBHIIYJI 

rnnoTeJy 0 eyweeTB0BaHHH oeUHJIJISIUHii 11eiiTpHIIO. 

1957-1958 IT. H.H.6oron1060BblM noCTpoe11a MHKp0CK0flH'leCKIDI Te0pHSI 

eBepxnp0B0.nHM0eTII. Pa3BHThle npH 3T0M H,!leH H MeT0,nbl n0JI)"IHJill B ,naJibHeii

weM lllIIp0K0e npHMeHeHHe B eTaTHeTH4eCKOii MeXallHKe, si.nepHoii !pll3HKe ll 

!pH3HKe 3JieMeHTap11blX qaeTHU. 6bIJIO ecpopMynupoBall0 npe.nCTaBJie1111e 0 cBepx

TeK)"IeeTH si.nepHOii MaTepHH ll npe.nno:lKell BapHaUHOHHblii npHHUHn B 3a,na4e 

MII0rHX TeJI (1958-1963 rr.). Ha HX oeH0Be n0JI)"IHJia pa3BHTHe MHKp0CK00H4e

CKIDI TeopHSI }l,!lpa. 

1959 r. B Jla6opaTOpHH Bbte0KHX 3Heprnii BnepBble n0JI)"Iellbl 3KCnepHMeH

TaJibHbie .naHHhle 0 Ba:lKHeiirnHX CBOHCTBax eTpaHHblX 4aCTHU, o6pa3JIDl.UHXCSI B 

nH0H-npoT0HHblX B3aIIMo.neiieTBHSIX npH 3HeprnH 7-8 f3B. 6.M.IloHTeK0pB0 

noKaJaJI, 4T0 B onbITax e HeiiTpHHO OT ycKopHTeJieii BblC0KHX 311eprnii ~10:lKIIO 

0TBeTIITb Ha B0npoc, 0TJIHtJaeTeSI JIil MlO0HII0e HeiiTpHHO OT 3JieKTp0HH0ro 

11eiiTpHHO. 

1960 r. Y4eHblMH JIB'.3 0TKpbITa H0BaSI 4aCTHUa aHTHeHrMa-MHHyc-rnne

poH. B Jl51P 3anymeH TpexMeTpOBblii UHKJI0Tp0H ,!lJISI yeKope1rnS1 TSl)KeJiblX 

H0H0B (Y-300), a B JIH<l> - tteene.noBaTeJibCKHii HMnyJihCHhlii peaKTop nepH0-

.nH4eeKoro .neiieTBHSI Ha 6hteTpbtX HeiiTpoHax - 116P. H.H.6oron1060B ccpopMy

nupoBan K0HUenuHID KBaJHepe,nHHX, 0KaJaBwy10 60JiblllOe BJIHSllllle Ha pa3B11Tlle 

KBaHTOB0ii TeopHH n0JISI. B Jl51Il pa3BepHyJIHeb w11p0KHe HCCJie,noBallllSI 11eiiTpo

Ho.ne<pHUIITHblX H30T000B, B xo.ne peaJIHJaumI K0T0pbIX ( 1955-1979 rr.) 0TKpbl

T0 6onee 100 H0BblX pa.nttoaKTHBHblX H30T0l10B. 

1961 r. BnepBble npttey:lK,neHbl )"Ipe:lK,neHHble B l111eTHTYTe npe~nrn Ja JI)"Illllle 

pa60TbI: 
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I. «OrKpblTHC aHTHCHrMa-MHJJyc-rnnepoHa H KOMnJICKC pa6oT no l13Y4CHHIO 

CBOHCTB CTpaHHblX lJacrnu, pmK.UCHHblX nHOHa~rn C 3Heprneii 7-8 f38 B npona

HOBOH ny3blpbKOBOH Kfil1epe». Bau rautJaH, B.11.BeKCJiep H KOJIJICKTHB aBTOpOB. 

2. llHKJI pa6oT «UHKJIOTpou c /npocTpaucrne,rnoii sapHauueii uanpll)l(CHHoc

TH MarttHTHOfO nOJlll». 8.0.Jl)l(eJienOB, 8.0.JlMHTpHCBCKHH H KOJIJICKTHB aBTOpOB. 

3. UHKJI pa6oT, nocBllIUCHHbIX cpH3HKe cna6b1x B3a11Mo.uei-icrn11ii np11 BbIco

K11x 3tteprnllx. Jl.H.Enox11uues, M.A.MapKOB, E.M.nouTeKopso. 

1962 r. B JUIO 3Kcnep11MeHTanbHO o6uapy)l(eH 6ern-pacna.u nono)l(HTenbtto 

3apl!)l(CHHOro n11oua, 113Mepeua sepOllTHOCTh npouecca. 3TH HCCJIC.UOBaHHll no.u

rnep.UHJIH 3aKOH coxpattelll1ll BCKTOpHoro TOKa B cna6blX B3al1MO.UCHCTBl1l!X. (3ono

Ta.H Me.uanb HM. H.B.Kyp4aTOsa H npeMHll AH CCCP.) CoTpy.u11uKaMH J151TI H 

JIT<l> OTKpblTO llBJICHHe 3axsarn OTpHUaTCJlbHO 3apl!)l(CHHblX nHOHOB ll.UpaMH XH

MHlJCCKH CBl!3aHHOro so.uopo.ua, lJTO npuseno K C03,UaHHIO HOBOro HaY4HOro Ha

npaBJICHHll - MC30HHOH XHMHH. B JI51P OTKpblTbl HOBa.H pa3HOBH.UHOCTb pa.uuo

aKTHBHOro pacna.ua - npOTOHHblH pacna.u ll.Uep H HOBOe q>H3HlJCCKOe llBJICHHe -

cnOHTaHHOe .uenettue ll.Uep H3 H30MepHblX COCTOllHHH. 

1963 r. Y4eHblMH JI51TI OTKpblTO llBJICHHe .UBOHHOH nepe3apll.UKH nHOHOB. 

B JI51P CHHTe3ttposau I 02-ii 3JieMeHT. B JIT<l> A.A.JloryttoBbIM H A.H.Tasxenttme 

pa3pa60TaH KBa3HnOTCHUHaJibHblH no.uxo.u B TeOpHH nonll. 

1964 r. CoTpy.um1KaMH JI51P CHHTC3Hposatt 104-ii 3JieMeHT, H3YtJCHbI ero 

pa.uttoaKTHBHblC H XHMHlJCCKHe CBOHCTBa. 

1965 r. B JI51P CHHTC3Hposatt 103-ii 3JieMeHT. B JIT<l> H.H.Eoron106osb1M, 

A.H.Tasxenttme c coTpy.UHHKaMH Bbl.UBHHYTa H.Uell o HaJIHlJHH y KsapKOB Hosoro 

KBaHTOBOro lJHCJia, Ha3bIBaeMoro HblHC «UBCTOM». B 11B3 ocymecrnneH JanycK 

ycTaHOBOK C ny3blpbKOBblMH KaMepaMH B MarttHTHOM none: .usyxMeTpOBOH npona

HOBOH H MeTpOBOH )l(H.llKOBO.UOpO.UHOH. Bse.uetta B .UCHCTBHe CHCTeMa HMnynbCHOro 

6ycTepa Ha HEP - COlJCTaHHe peaKTopa C HH)l(CKTOpOM - ycKopHTCJICM 3JICKT

p0HOB .llJlll nOJ1Y4CHHll OlJCHb KOpOTKHX HMnynbCOB npH 6oJibllIOH CBCTOCHJIC. 

B JIH<l> COJ.UaH nepsbltt s cTpaHax-Y4acrnuuax na6oparnpHbltt H3MepttTeJlbHO

Bbl4HCJIHTenbHbltt UCHTp. 

1966 r. C03,uaHa Jla6opaTOpHll BbllJHCJIHTCJlbHOH TCXHHKH H aBTOMaTH3aUHH, 

r.ue KOHUCHTPHPYIOTCll pa3pa6oTKH, CBll3aHHblC C BbllJHCJIHTCJlbHOH TCXHHKOH H as

TOMaTH3aUHCH o6pa6oTKH 3KcnepHMCHTaJibHblX .uaHHblX. B JIT<t> 3aKOHlJCHa pa3pa-

60TKa H MaTeMaTHlJCCKOe o6oCHOBaHHC KBapKOBOH MO,UCJIH, nOJ1Y4HBllICH Ha-

3BaHHe «.uy6ueHCKHH MCllIOK». B JI51P 0611apy)l(CHO l!BJICHHC my60Ko11eynpyroii 

nepe.ualJH HJKROHOB B ll.UCpHOH peaKUHH. B JIH<l> snepBble 11a6J110,UaJICll anbcpa-pac

na.u 11ei-iTpoum1x pe3011aucos Tl!)l(CJlblX ll.llep. Ha ctt11xpouHKJ10Tpo11e JI51TI cOJ,uaH 

npoTOHHblH nY40K .llJlll pa.utto6HOJIOrHlJCCKHX H OHKOJIOrHlJCCKHX HCCJIC,UOBaHHH. 

51 X04Y orpaHHlJHTbCll 3THM KpaTKHM o63opoM, TaK KaK He HMCIO 803M0)1(

HOCTH paccKa3aTb O scex KpynHblX co6blTHllX H Ba)l(HblX HaY4HblX pe3yJihTaTax, 

nOJ1Y4CllllblX YtJCHblMH 0115111. M11e XOTCJIOCh JIHlllb noKa3aTb . .UHHaMHKY nepsoro 

.UCCl!THJICTHll )l(l13IIH HHCTHTYTa. 3a KOpOTKHH nepHO.U 6blJIH nocTpOCHbl HOBblC 
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na6opaTopHblC Kopnyca, B ropo.ue CTpOHJIHCb )l(HJlblC ,UOMa H 3,UaHHll 06cny)l(H8a10-

1UCfO ceKTOpa. EonrapCKHC apXHTCKTOpbl cnpoeKTHpOBaJIH ,UJlll Hae )l(HJIOH KBap

TaJI Ha 6epery Bonrn, no HX npoeKTY nocTpoetta OTJIHlJHa.H roCTHHHUa. 

HcTopHll CTaHOBJICHHll HHCTHTYTa CBl!3aHa C HMCHaMH TaKHX Kpyn11eiillIHX 

YtJCHblX n pyKoso.unTeneii 11ayKn, KaK Jl.11.EnoxnHues, H.H.Eoron106os, B.11.BeK

cnep, H.B.Kyp4aTOB, A.Jl.MHHU, M.f.MemepllKOB, A.M.TICTpOCbllHU, E.TI.Cnas

CKHH, Jl.B.CKo6enbUblll, 11.E.TaMM, A.B.TontJnes, JI.l1Hcpenb,u, r.H.eso.uttn

tJaHcKnii, X.Xyny6ei-i n .upyrne. 

OrpOMCII BKJla,u scex rocy.uapcTB-lJJICHOB, MHOrHX oprattmaunii H BC,UOMCTB 

CTpaHbl MCCTOHaxO)l(.llCIIHll 0115111, B oco6e11HOCTH MHIIHCTepcrna no aTOMHOH 

311eprnH H MHIIHCTepcrna HaJKH H TCXHHlJCCKOH nOJIHTHKH PocCHH, .upyrnx 

uaurnx napTHepos B pa3HblX CTpaHax MHpa B CTaHOBJICHHe H pa3BHTHC HHCTHTYTa. 

Oco6yl0 npH3HaTCJlhHOCTh XOTCJI 6bl Bbipa3HTh npHCYTCTBYIOIUHM 3.UCCh nOJIHOMOlJ

HblM npe,uCTaBHTCJlllM rocy.uapcrn - lJJICHOB 0115111, lJJICHaM Yqe11oro COBCTa, 

,uttpeKUHH 11HCTHTYTa H ero na6oparnpttii npe)l(HHX neT Ja HX 6oJlbllIOH sKJia,u s 

pa3BHTHC .0115111 H ero ycnellIHYIO .UCllTCJlbHOCTh. \ 

C nepBblX JICT CBOCH ,UCllTCJlbHOCTH 0115111 pa3BCPHYJI llIHpOKOe HaY4HOe co

TPY.UHHlJCCTBO. .[{a)l(e B nepHO.U uanpl!)l(CHHblX Me)l(.lly11apo,UHhlX OTIIOllICHHH 

npaKTHlJCCKH co BCCMH MHpOBblMH cpH3HlJCCKHMH UCHTpaMH 6blJIH ycTaHOBJICHbl 

rtJIO,UOTBOpHbIC HaY4HblC KOHTaKTbl. B .[{y6Hy npHC3)1(aJI0 Bbl,UalOIU0CCll YtJCHhlC, B 

- TOM lJHCJIC <t>.)KonHO-K!OpH H <l>.TieppeH H3 <l>pa11un0, H.Eop H3 .[{aHHH, TI . .[{HpaK, 

n)l(.A.uaMc, C.Tiay3JIJI, TI.EJI3KCTT H .[{.KoKpocpT 03 AHrnHH, B.EH4KC 03 Tep

MaHHH, X.Ea6a 03 11H.UHH, T.Pe.u)l(e 0 M.qHHH H3 11Tan0H, f.Ctt6opr, P.MaplllaK, 

H.PaMJeii, B.TiaHocpcKHH H3 ClllA 0 .upyme, a TaK)l(e KpynueAll10e nonttrnlJeCKHe 

,UCllTCJIH: r.MaKMHJIJlaH, r.A.Hacep, O.XaMMapllICJlb,U. 11HCT0TYT noceTHJIH noCJlbl 

npaKTHlJCCKH BCCX CTPaH, aKKpe,U0TOBaHHbIC B MocKBC, 60JlhlllOC lJHCJIO 

npaBHTCJlhCTBCHHblX H HaY4HbIX .uenerauttii. 

YcnellIHO pa3s0sanoch coTpy,nH0qecrno c UEPH. Y4eHhie 0115111 - H3 

Beurpnn, KttTa.H, CCCP - pa60Tan0 s UEPH, a s na6oparnp0llx 0115111 pa6o

TaJIH q>H3HKH m AHrn00, <l>paHU0H, <l>Pf, lllseiiuapttH. 

06'bC.U0HCHHhlH HHCT0TYT CTan opraHH3aTopoM KpynHhIX Me)l(.llyttapo,uHbIX 

KoucpepeHUHH. B 1963 r. B .[{y6He npoxo.u0na Me)l(.uYHapo,nHa.H KOHcpepeHUHll no 

YCKOp0TCJll!M BblCOK0X 3Heprnii, a B 1964 r. COCTOl!JlaCh XII Me)l(.llyHapo,nHa.H KOH

cpepeHUHll no cpH3HKe BblCOKHX 3HeprnA. 

3a lJCTbipe .UCCllTHJICT0ll CBOCH .UCllTCJlbHOCTH 06'bC.UHHCHHhIH 0HCTHTYT CTaJI 

KpynHCHWHM MHOronnaHOBblM cpH3HlJCCKHM KOMHJICKCOM. Cero,nHll 3TO BCCMHpHO 

H3BCCTllblH UCHTP cpyH.UaMCHTaJihHhIX ll.UCpHbIX HCCJIC.UOBaHJIH, o6'bC.UHHlll01UHH 

YCHJIHll YtJCHblX B HX CTpCMJICHHH nOHl!Th, KaK ycTpoeH OKpJ)l(aIOIUHH Hae MHp. 

qJleHaMH 11HCTHTYTa B HaCTOlllUCC speMll llBJllllOTCll 18 rocy.uapcrn: A3ep6aii

.ll)l(aH, ApMCHHll, EenopyccHl!, EonrapHll, BheTHaM, fpy30ll, Ka3aXCTaH, KH.rw, 

Ky6a, Mon.uasnl!, Mouronnll, Tionhwa, Poccnll, PYMbIH0ll, CnosaKHll, Y36eKncTaH, 

YKpa1111a n qexttll. 
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B l1Hcn1Tyre pa60Ta10T 6onee 6000 '-lenoeeK (BMecTe c 06cny)1rnearom11M11 

nonpa3}leneHHHMH), H3 HHX 6onee 1000 - HaY4Ht,te COTPYJlHIIKH, OKOno 2000 -

HH)KeHepHO-TeXHH'-leCKHH nepcbHan. B cocTaBe 11HCTHTyra 7 KpynHhlX na6opa

TOpHH, Ka)K}lM H3 KOTOpbIX no Macuna6aM If o6beMy npoBO}ll!MblX 11ccne}lOBaHHH 

conOCTaBHMa c 6onhlliHM HHCTHTyrOM. 

O11.Sll1 pacnonaraeT YHHKanbHblMH e CBOeM Knacce HCTO'-IHl!KaMH HJnY4eHHH 

'-laCTHQ H H}lep B lliHpOKOM }lHanaJoHe :rnepmii. TTOMIIMO ynoM»HyrhIX CIIHXpo

QHKnOTpoHa H CHHXpOq>a30TpOHa, 3}leCh nocTpoeHbl H }leHCTBYIOT ycKop11TenH TH

)l(MblX HOHOB Y-200 H Y-400. B 1993 r. nonY4eH BhrneneHHhtH nY40K HOHOB 113 

llHKnOTpoHa Y-400M, B 1994 ·r. BBe}leH B }leHCTBHe CBepxnpOBO}lHIUIIH ycKop11Tenb 

pen»THBHCTCKHX »nep HYKflOTpOH, eenyrc» HCcne}lOBaHHH C noMOIUblO HMnynhC

HblX peaKTopoe Ha 6b1cTphlx HettTpoHax 11EP-30 (1969 r.) H 11EP-2 (1984 r.). 

TTepcneKTHBa cpyH}laMeHTanbHblX nccne}lOBaHHH CB»3aHa C peanttJyeMOH B 

11HCTHTyre nporpaMMOH C03}laHHH coepeMeHHblX 6a30BblX YCTaHOBOK. B 1994 r. 

Ha'-lanacb peanmau11» npoeKTa 11PEH, HanpaeneHHoro Ha c0Jna1me BhICOKonoTo'-1-

Horo HMnynhCHOro HCTO'-IHHKa pe3oHaHCHblX neiiTpOHOB. Pa3pa6aTbJBalOTCH npoeKT 

C-'t-cpa6pttKlf - sneKTPOH-n03HTPOHHOro KOMaH}lepa C yttHBepcanbHblM }leTeKTopoM 

H npoeKT cneunanH3HpoBaHHOro IICTO'-IHHKa ClfHXpOTpOHHOro lf3flY4eHHH. 

lllnpoKHH cneKTp HaY4HblX ttccnenoeaHHH, eenym11xc» B O11.Sll1, Mbl 06h1'-IHO 

nonpa3}len»eM Ha Tpll OCHOBHbIX HanpaeneIm». TTepeoe H3 HHX - q>H311Ka Bbl

COKHX 3Heprnii (ttnlf q>ll3HKa sneMeHTapHbIX '-laCTm:i). Y'-leHble 11HCTHTyra eenH 

HnH Be}lyr cett'-laC 3KCnepnMeHTbl ne TOflbKO B lly6He, HO If na ycKopHTen»x npy

rnx HaY4HhIX ueHTpoe: 11ct>B3 (TTpornnno), UEPH, FNAL (EaTae11»), DESY 

(faM6ypr). C QeJiblO KOHQeHTpaQHH uccne}lOBaHHH B 3TOH o6nacTH B 1990 ro.riy 

B 11HCTHTyre 6blna opraHHJoeaHa Ila6opaTOpn» ceepXBhICOKHx sHepmii. Ha ycKo~ 

pHTenbHOM KOMnneKce Ila6opaTopHH BblCOKHX sueprnii no IIHl!QlfaTHBe n non py

KOBO}lCTBOM aKa,ueMHKa A.M.Ean}lttHa peanmycrc» umpoKM nporpaMMa nccneno- · 

eaHHH B o6nacTn pen»THBHCTCKOH »nepHoii cptt3HKH. lly6neHCKHe sKcnepttMeHThl, 

HaueneHHble Ha nOHCK lf H3Y4eHHe KBapK-rnlOOHHblX CTeneHeH CB060}lbl B »npax H 

cnHHOBblX scpcpeKTOB, npHBneKalOT cptt3HKOB KpynHettuittx MHpOBblX ueuTpOB. 

BTOpoe Hanpaeneutte - nccnenoeaHH» no »nepHoii cptt3HKe. B lly6He peanH-

3yeTc» umpOKM nporpaMMa no H3Y4eHHIO CBOHCTB H}lep, »nepHbIX peaKQHH, HO~, 

BblX sneMeHTOB, e TOM '-IHCne TpaHcypaHOBblX tt CBepXTH)KeflblX. Halli 11HCTHTyr 

»Bn»eTCH O}lHHM lf3 MHpOBbIX nnnepoB B 3TOH o6naCTH. 

TpeTbe HanpaBJieHne HaIIIHX Hccne}loBaHHH - q>H3HKa KOH}leHCHpoBaHHblX cpe}l. 

3TO 6blcrpo pa3BHBalOIUMCH o6naCTh q>YHJlaMeHTanhHOH HaYKH, CBH3aHHM C Hcnonh-

30BaHHeM SKcnepttMeHTanbHblX MeTO}lOB »nepHOH q>H3HKH }lJIH H3Y4eHHH q>H3H'-leCKHX 

»BJieHHH B TBep}lbIX Tenax, )KH}lKOCTHX, HOBblX CBOHCTB MaTepnanoB. YHHKanhHblM 

HHCTpYMeHTOM M» sTnx ttccnenoeaHHH o6menpmuaH Halli peaKTop 11EP-2. 

EonblliOe BJllfHHHe Ha npOBO}lHMb)e B O11.Sll1 3KCnepnMeHTanbHbJe ttccneno

BaHHH oKa3bIBaroT Y4eHble Ila6opaTopHH TeopeTH'-leCKOH cptt3HKH HM. H.H.Eoromo-

6oea. B ccpepy lfHTepecoB TeopeTHKOB BXO}l»T npaKTH'-leCKH Bee COBpeMeHHble pa3-

IO 

nenhl KBaHTOBoii Teopm1 noneii H '-!acniu, Teopm1 cpy11naMe11Tanb11htX BJam10-

neiicrn11ii, Teop1rn »npa, cpH3HKH KOH}leHc11poea1111bIX cpen, CTaTl!CTlt'-leCKOii Me

xa!IIIKII. HalliH HaY4Hbie lliKOflbl B o6naCTH Teopen1'-1eCKoii q>ll311Kll, OCIIOBa!llfbie 

H.H.Eoronro60BblM, n.11.EnoxHHQeBhIM, A.A.IlOl)'IIOBblM, M.A.MapKOBblM, 

8.f.ConOBbeBbIM, A.H.TaexenH}lJe, n.B.lll11pKOBbIM, 110flb3YIOTCH BCel'.!HpllblM 

np11JHamIeM. Hay'-IHM penyrauIrn KpynHeiilliero B MHpe KonneKnrna nyfo1e11cK11x 
TeopeTl!KOB '-1pe3Bbl'-laiiHO BbtCOKa. 

TToMHMO Tpex OCIIOBllblX HanpaBneHHii 11ccne}lOBaHHii, B KOTOpblX KOHQeHTpll

pyeTCH }leHTenbllOCTb 11HCTHTyra, rne CIIJlbllble nay'-IHhie nOJIIQIUI 0115111 HBflHIOTCH 

06menp1n11aHHhIM11, neo6xoJlHMO on1en1Th ycnelliHhte pa6oTbI B npymx, 6onee 

yJKHX, HO TaK)Ke Ba)KHblX HanpaeneHHHX. Crona MO)KHO OTIJeCTI! cpy11naMeHTanb

Hble If npHKn3,UHhle 33,Ua'-111 pa.unauHOHHOH 611ononm. Ha c1111xpom1KnOTpOHe Be

nHCb llillpOKlle HCcne}lOBaHHH 6ttonom'-leCKOH scpcpeKTHBHOCTII npOTOHOB, peJynh

TaTbl KOTOpbIX 11cnonbJOBanHCb np11 nO}lrQTOBKe nepBbIX IlllnOTHpyeMblX KOCl',Hl

'-leCKIIX noneTOB. Ha Bcex ycKOpHTenHx If peaKTopax 11HCTHTyra 113Y4a10TCH 

MexaHll3Mbl neTanbHOro II MyrareHnoro neiicTBIIH Ha )KlfBble KneTKII IIOHH311-

PYIOIUIIX H3nY4eH11H C pa3HblMll q>ll3H'-leCKIIMII xapaKTepHCTHKaMH. Ha cnem1anb

HO ccpopMHpOBaHHblX nY4Kax npOTOHOB II rtllOHOB c1111xpOQIIKnOTpOHa Benyrc» pa-

6oTbl, CB»JaHHble c ne'-leillleM JnOKa'-leCTBeHHblX onyxoneii y '-lenoBeKa. B 11HCTII

Tyre pa3pa6oTaHa MeTO}lHKa nonY4eHHH BblCOKO'-IIICTblX pa,u11oaKTIIBHblX 1130TOrtOB. 

Pa3pa6ornHa MeTO}lllKa 113rQTOBneHHH BblCOK03cpcpeKTHBHblX nneHO'-IHblX »nepHbIX 

cpttnhTpoe, MeTOJlhl pa,uHOHJOTonHoro II peHTre11ocpnroopecue11nwro a11an111a, 
np11MeH»eMhle B reonomH, MeJlHllHHe, 611onom11 11 np. 

HaY4HblH noTeHQHan 011.Sll1 opraHH'-IHO nonomrneTCH pa3BllTblMII HaY4HO

HHq>OpMaQHOHHblMII cny)K6aMH H np0113B0}lCTBeHHOH 6a30H. OrpOMHblM noncno

pbeM }ln» Y4eHblX HBnHeTCH HaY4HO-TeXHH'-leCKM 6116n110TeKa. TpyJlhl MHOrHX KOH

cpepeHQHH II HaY4Hble ny6nnKaQHH O6be}lHHemwro IIHCTHTyra onepaTHBHO ne'-la

TalOTCH B 113}laTenbCKOM OT}lene. 8 OrtblTHOM np0113B0}lCTBe If ero OT}leneHHHX 

H3roTaBnHBaeTCH He TOflbKO yHHKanbHOe o6opynoeaime }lflH SKcnepHMeHTMbHblX 

YCTaHOBOK, HO H KpynHble yJnhl }lflH ycKOpHTeneii II peaKTOpOB. 3n1 If Jlpyrne 

rtpOH3BO}lCTBeHHhie nonpa3}leneHHH o6ecne'-IHBalOT scpcpeKTHBHOe cpyHKQIIOHHpO
BaH11e Halliero Me)K}lyttaponHoro HaY4Horo ueHTpa. 

Eonee nonpo6HhlH o63op rtpOBO}lHMblX B 11HCTHTyre pa6oT C}lenaTh 3}leCb, KO

He'-IHO, HeB03MO)KHO. 11x pe3ynhTaTbl B BH}le 6onee 1000 Hay'-IHblX CTaTeH If }lOKna

}lOB HanpaBn»IOTCH e)KerQ}lHO B pe}laKQIIII )Kypuanoe MHOrHX CTpa11 MHpa II 

OprKOMHTeTbl KOHcpepeHQIIH. TTy6n11Kaui111 0115111 paccblnalOTCH B 44 CTpaHbl. l.JTO 

KacaeTc» ypOBHH npOBO}lllMblX B 11HCTHTyre 11ccne}lOBaH11H, cnenyeT OTMeTHTb, '-ITO 

MHorne 113 IIHX YHHKMbHbl. 11HCTHTyr »Bn»eTCH OCHOBononO)KHlfKOM MHOrHX 110-

BbIX HaY4HblX HanpaeneHHH. B O11.Sll1 cnena110 OKono 40 OTKpblTIIH B 0611acT11 

cp113HKH, 3aperncTpHpOBaHHblX B CoBeTCKOM Coro3e, '-ITO COCTaBJJ»eT nonOBIIIIY OT 

o6mero '-IHCJJa. M11pOBblM HaY4HblM coo6mecTBOM npH3HaH np11op11TeT 0115111 B 

OTKpblTHH I 02-105-ro SJJeMeHTOB tt 6onblli0H BKJJa,u B OTKpblTlle I 06-108-ro 
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3neMeHT0B. KaK np1-n11a1me Bbl.UaiomerocH BKna.ua 1-1aw11x yYeHblX B c0Bpe11,1e1111yio 

cfnn11Ky II XHIIHIIO M0:lKII0 pacuem!Tb npe.uno:lKe1me npl!CB0l!Tb 3ne11,1e1-1Ty I 04 IIMH 

«.uy61-111tt». Bce11,111p110 ll3BeCTl!bl peJynbTaTbl .uy611et-1CKHX TeopeTHKOB no 11Jy-

4e111110 aBTOM0.UenbHOCTH B CllnbHblX BJaHll,!O.UettCTBHHX II npaBHnaM KBapKOBOro 

C4eTa. ABTOpbl MH0fllX pa6oT, BbmOnHHeMblX B 0115111, Y.ll0CT0ellbl Me:lK.uyuapo.u

HblX II 1-1au11ot-1anbt-1blX npeMHH, .upymx Harpa.u. 
CBOHMH ycnexaMH O6oe.u111-1eHt-1blH HIICTHTYT BO MH0fUM 06HJat-1 WHpOKOMy 

Me:lK.uy11apo.u110My 11aY4HO-TeXHH4eCK0MY C0TPY.UHH4ecrny, KOTopoe HBnHeTCH 

0./lHHM HJ rnaBHblX np1111u11noB ero .ueHTenbH0CTH. npaKTH4eCKH BO Bcex TeMax 
nnaHa HCCne.uoBaHHH 0115111 yYacrnyioT yYeHble <pH3H4eCKIIX ueHTp0B CTpaH
yYaCTHHU 11HCTIITYTa. no.un11ca1111e B 1970 r. Cornarnet-1HH O HayYHO-TeXHH4eCKOM 
c0Tpy.u11114ecrne Me:lK.UY 0115111 11 fKA'.3 CCCP CTHMyn11poBano w11p0Kyio apor
paMMY COBMeCTHblX 3KCnepHMeHTOB C 11HCTHTYTOM <pH3HKH BblCOKHX 3Hepmtt Ha 
ycKop11Tene B npoTBHIIO. Ba:lKHble 11aY4Hble pe3ynbTaTbl nonyYeHbl B COBMeCTHblX 
pa6ornx c Pocc11ttcKHM 11aY4HblM ueHTpoM «Kyp4aTOBCKHtt IIHCTHTYT» (MocKBa), 
11HCTHTYTOM H.uepHOH <pH3HKH (faT4HHa), 11HCTHTYTOM TeopeTH4eCKOH II 3KCnepH
MeHTanbHOH <pH3llKH (MocKBa), 11HCTHTYTOM H.UepHblX 11ccne.uoBaHHtt (TpoHUK), 
<J>113114ecKHM HHCTHTYT0M PAH (MocKBa), 11HCTHTYTOM H.uepHott <pHJHKH 
HM. f.11.Ey.uKepa (HoBoC11611pcK). 

Ycnew110 pa3BHBaeTCH, oco6eHHO B nocne.UHHe fO./lbl, HayYHoe COTpy.UHH4eCT
BO co M11omM11 cpm114ecK11M11 ue11TpaM11 fepMa111111, JJ,a111111, CWA, <l>paHUHll, 
l1Tan1111, illBeituap1111, illBeu1111, 51no11u11, fOAP 11 .upymx CTpa11. 

C uenbio yKpennemrn coTpymmYecT·Ba II Koopil11Hau11u 11aY4Hb1x 11ccne.uo
Ba1111it B Ka4ecrne YneHOB Y4eHoro coBeTa np11rnaweHbI Be.uym11e Y4et-1b1e 11e TOnb
KO cTpa1-1-Y4acrn11u, 110 H 1!3BeCTHble <pll3HKH UEPH, fepMaHHll, 11Tan1111, CWA, 
<l>pauu1111. 

B COOTBeTCTBl!ll c cornarneHl!HMll Me)K.lly 0115111 11 <l>e.uepanbHblM MllHHCTep
CTBOM no o6pa30BaHl!IO H HayKe fepMaHHH, a TaK)Ke C BeHrepcKOH aKa.ueMllett 
HayK, HeMeUKlle H BeHrepCKl!e yYeHble pa60TalOT B na6oparnpHHX 0115111. no.u
nuca_Hbl cornaweHIIH O COBMeCTHblX pa6oTaX C Hau1101-1anbHblM HHCTHTYT0M H.Uep
HOH <pll3HKII 11Tanllll, C HauttoHanbHblM HHCTHTYTOM <pll3HKII H.Upa II <pll311Kll 
4acT11u <l>paHu1111. B nocne.uuee BpeMH cornaweHIIH no.un11caHbl TaK:lKe c KoMttcca
p11aToM no aTOMHOtt 311eprn11 <l>pa11u1111; c DESY (fepMaHHH); LBL, FNAL, BNL 
(CWA); l111cTHTYTOM «B11114a» H l111cTHTYTOM cp113HKH (fOrocnaBmO, l1HcTHryTO~ 
611ocpH311K11 AH l.JexHll II pH.llOM .upyrnx. 

TecHble K0HTaKTbl c UEPH 11Me10T HCKnl04l!TenbHO Ba:lKHoe 3Ha4euue. Y:lKe 
25 neT c 6onbllll!M ycnexoM npoxo.U51T WKOnb1 UEPH-O115111: MH M0nO./lblX yYe
HblX, pa60TalOlllllX B o6naCTI! <pll311Kll BblCOKHX 3Hepmtt. Ofue./ll!HeHHblH HHCTII
TYT - yYaCTlll!K Kpynueitwero uayYH0ro npoeKTa, CBHJauuoro co CTp0l!TenbCTBOM 
B UEPH 6onbworo a.upouuoro Konnaii.uepa (LHC). K 3TOMY «MeranpoeKTy», ua
uene11110My B 6y.uymee, y:lKe npttBne4eHbl COTHH yYeHblX 113 pa3HblX CTpaH, )leCHTKH 
HayYHblX ueHTp0B. 

Y4e11ble II cneuuan11CTbI npaKTl!4eCKH Bcex na6opaTop111'i H OnblTuoro 
npoH3B0.UCTBa O6oe.u1111e1111oro llHCTHTYTa yYaCTBYIOT B no.uroTOBKe 3KCnepHMeH
TOB, mrornene111111 .UeTeKTopoe no nporpaMMaM ATLAS, CMS, ALICE, a TaK:lKe 
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pa3pa60TKe OT,/lenbHblX YJn0B ycKop11TenH. B lllOne 1995 ro.ua B JJ.y611e COCTOHnCH 

npe.ucrnBHTenbHblH Me:lK.uy11apo.Ut-1b1ii CHMnoJttyM «<l>H3HKa H )leTeKTOpbI ua LHC». 
Eonee 200 Y4et-1blX H3 20 cTpau npoBenu wupoKoe 06cy)K.lle11ue Bonpocoe co
Tpy.u1-111Yecrna 11aY4Hb1x ueuTp0B, Boene4e1111blx B npoeKT LHC. 

0115111 KaK Me)KJlyuapo.uuM opra11113au11H npu1111MaeT MepbI K ycrn11oene1111io 
KOHTaKTOB ua B3allMOBbiro.uuoii ocuoBe c fOHECKO, MAfAT'.3, EeponeiicKHM 
<pH3H4eCKIIM o6meCTBOM, Me)KJlyuapO./lHblM TeopeTH4eCKIIM ueHTpOM B TptteCTe. 

Pa3B1!THe HayYHblX CBH3eii c03.uaeT nepcneKTIIBY napTHepcrna C TaKHMH CTpa

uaMH, KaK K11rnii, Apa6cKM Pecny6nttKa EmneT, fO:lKHM KopeH, fOrocnaBIDI u 

.upyrne. 
O6oe.UHHeHHblH IIHCTIITYT y:lKe )laBHO HaJblBalOT HayYHOH lllKOnoii Bb!Cllleii 

KBanH<pl!KaUIIH. '.3Ty WKony npOIIInll MHOrne yYeHble II lfH)KeHepbl CTpau-yYaCTHl!U 
11HCTHTYTa, 3./leCb Bb1pocn11 TanaHTnl!Bbie Y4eHb1e II PYKOBO./lHTenH HaYKll B CB0HX 
cTpa11ax. TaKM ponb 0115111: 6hma npe./lonpe./leneua, npe)K.lle ecero, ua 3Tane 
cpopM11poBaHHH 11HCTIITYTa. )],nH pa60Tbl B 011:5111 6blnH npurnaweHbl Kpynuble 
yYeHble - C03./laTen11 aKTIIBHO pa60TalOIUHX HayYHblX IIIKOn: JJ,.11:.EnoxuuueB, 
H.H.Eoronio6oB, B.11:.BeKcnep, E.M.nouTeKopBo, r.H.<l>nepoB, 11:.M.<l>paHK. 

8MecTe c Hl!Mll B JJ.y611y np11exanu 11x yYeHHKH, crnewue e ceoio oqepe./lb HayY

HblMll PYKOB0./lHTenHMH M0nO./lblX yYeHblX. B cpopMttpoeaHl!ll OCHOBHb!X HayYHb!X 
11anpaene11Hii II pa3Bl!Tllll 11:HCTl!TYTa np111111ManH yYaCTHe Bbl./lalOIUHeCH <pll3HKH: 
A.M.Ean./lttH, H.H.foeopyu, B.n.JJ,)KenenoB, l1.3Bapa, JJ,.Kttlll, 51.Ko)KeWHHK, 

. K.Jlauuyc, Jle Bau TxtteM, A.A.Jloryuoe, M.A.MapKOB, B.A.Marneee, MS.Me
mepHK0B, r.Ha.u)KaKOB, Hryeu Bau Xbey, JI.nan, r.n03e, E.M.nouTeKopBO, 

B.n.CapauueB, H.CO./lHOM, A.C3u./lynecKy, A.H.Taexenume, 11:.Ypcy, X.XpttcToB, 
A.Xpb1HKeBtt4, W.UuueitKa, 11:.B.l.Jyeuno, <l>.Jl.Wanupo, JJ,.B.illttpKoB, a TaK)Ke B 
nocne./lyiomue r0./lbI B.Jl.AKceuoe, Q.BhmOB, fO.Q.OrauecHH, P.n03e, H.A.Pyca
KOBH4, 11:.A.CaettH, A.H.Cuca101u u ./lpyrne. B uacToHmee epeMH cpe./ltt yYeHbIX 
11HCTHTYTa 6 aKa)leMHKOB H 7 4ne110B-KOppecnoH./leHT0B aKa)leMHH uayK, 6onee 
200 ./lOKTOpOB tt 640 KaH./lH./laTOB uayK. OrpOMHblH HayYHblH IlOTeuuuan l1HCTHTy
Ta, TBOp4eCKHH H )leMOKpaTH4HblH xapaKTep B3aHMOOTHOIIIeHHH pa6oqux KOn

neKTHB0B - Bee 3TO C03)lan0 npeKpaCHble ycnoe1-rn MH BOCnHTaHIDI TanauTnHBOH 
Mono./le)Ktt. · 

Eonee 30 neT e )],y6He ./leiicTByeT q:mnuan Hl1l151<1> MfY. B 1991 r. C03./laH 
Y4e6110-uaY4Hbitt ueHTp 011:5111:, c 1995 r. B 11:ucTHTYTe pa6orneT acnupaHTypa. 

HecKonbKO neT HaJa./l pyKOBO./lCTBO Ol151l1, c O./lo6peum1 YYeuoro coeern H 
KoMttTeTa nonuoM0lJHbIX npe./lCTaBHTeneii, npttcTynuno K peanll3auttu uoeoii 
Kouuenuuu pa3BHTHH 11:ucTttTYTa: nocTeneuuoMy npeepame11uio O61,e./lttHeuuoro 
llHCTHTYTa B Me)K./lyHapO./lHblH ueuTp, B K0T0p0M cpyu./laMeHTanbHM HaYKa H HH)Ke
Hepuo-MeTO./lH'leCKHe pa3pa60TKH HHTerpupylOTCH C o6pa30BaHtteM. 

no HHHUHaTHBe ./lHpeKUHH 011:5111:, nptt aKTHBHOH IlO./l./lep)KKe AKa)leMHH 
ecTecrneHHbIX HaYK PoccttiiCKOH <l>e)lepaUHH H a)lMHHHCTpaUHH MOCKOBCKOH 
o6nacTH H uawero ropo./la COJ./laH Me)KJlyuapO./lHbIH yuueepcttTeT «JJ.y6ua». 
B 1994 r. YHHBepCHTeT npHHHn nepBblX 115 CTy./leHTOB, a e 1995 r. - eme OKOno 
200. HoBblH yuueepcttTeT HaJia)KHBaeT CBH3H C YHHBepCHTeTaMH pa3Hb!X CTpau, 
Be)leT o6MeH Y4e6HblMH nporpaMMaMH, nnauupyeTCH o6MeH CTy./leHTaMH. JJ.y611a 
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Bee 6onee npHo6peTaeT qepThI y1rnBepcHTeTCKoro ropo.ua. Mhl yBepeHhi, tirn o6pa-

30BaTeJihHruI nporpa~fMa Ol151l1 n0CJI)')KHT perneHHIO CTpaTernlJeCKH l'la)KHOH 3a

.ua•m npHBnelJeHIDI M0JI0,lle)KH B HayKy H 6y.ueT 0.UHHM H3 O)'TeH .llaJlbHeHlllero 

pa3BHTml l1HCTHT)'Ta. 

TIO.UBO,WI HT0rn .ueHTeJibH0CTH Ofue.UHHe1rnoro HHCTHT)'Ta Ha nopore ero 

nHT0ro .uecHTHneTHH, cne.uyeT 0TMeTHTb 60JihllIHe TPY.llH0CTH, K0T0pbie HCflblTblBa

eT B nocne,llHHe fO.llhl l1HCTHT)'T. l13BeCTHbie qmHaHCOBbie 0CJI0)KHeHHH nocne,llHHX 

neT npHBMH K C0KpameHHIO qmHaHCHpOBaHHH Ha)'lJH0H nporpaMMbl. nono)KeHHe 

0CJI0)KHHeTCH HeCB0eBpeMeHHbIM H He B n0JIH0M 06-beMe BHeceHHeM .uoneBbIX B3H0-

C0B CTpaH-yqacTHHU Ol151l1. EOJibllIOe HanpH)KeHHe Bbl3blBaI0T Bonp0Cbl C0UHaJlb

HOH He3ammueHH0CTH C0TPY.llHHK0B. HH3Kru! 3apa6oTHru! nnaTa He M0)KeT o6ec

nelJHTb H0pMMbH0ro )KH3HeHH0ro yp0BHH C0TPY.llHHK0B, . 0CTp0 CT0HT B0npoc C 

o6ecnetJeHHeM )KHJiheM. 

CoBpeMeHHblH Ha)'lJHO-TeXHHlJeCKHH noTeHUHaJl, a TaK)Ke BhlC0Kru! KBaJlH

qmKaUIDI cneuHanHCT0B H HX 3HT)'3Ha3M noM0rnH l1HCTHT)'T)' coxpaHHTb CB0H 

Me)K.llyHap0.UHbie 003HUHH H np0.UBHH)'ThCH Bnepe.u B PH.Ile Ha)'lJHbIX HanpaBneHHH. 

l1 He cnyqaHHO, lJT0 MH0rne ycTaH0BKH 6blJIH C03,llaHbl B nocne,llHHe ro,llbl. TaK, B 

0CH0BH0M CHJJaMH l1HCTHT)'Ta MeHee lJeM 3a 4 ro.ua nocTp0eH UHKJJ0Tp0H Y-400M, 

B TelJeHHe 5 neT C03,llaH H)'KJJ0Tp0H - nepBbIH B MHpe CBepxnpOB0.llHIUHH yc

KOpHTeJib penHTHBHCTCKHX H,llep. C03.UaHbl H0Bbie KpynHbie 3KCnepHMeHTMbHble 

qJH3HlJeCKHe ycTaH0BKH. ,r:(Jrn HeK0T0pblX 3KCnepHMeHT0B 6bma HC00flb30BaHa an

napaTypa, npHBe3e1mrui m .upyrnx Ha)'lJHhlX ueHTp0B. 

l1HCTHT)'T 0CHaIUeH M0IUHhlMH H 6blCTpo.ueHCTB)'IOIUHMH BbllJHCflHTeJibHblMH 

cpe.UCTBaMH, HHTerpHpoBaHHblMH B MHp0Bhle K0M0blOTepHbie ceTH. CneuttanHCTbl 

Ol151l1 aKTHBH0 yqacTB)'IOT B Me)K.llyHap0.llHhIX KOJIJia6opauHHX, CBH3aHHhlX C pa3-

pa60TKOH KpynHhIX 3KCnepHMeHTMbHbIX )'CTaH0B0K. Pa3pa6aTbJBaIOTCH nepcneK

THBHhie npoeKTbl. 

XopOllIHM no.ucnopheM K HBH0 He.U0CTaT0lJHbIM cpe.ucrnaM 610.u)KeTHOro 

qJHHaHCHpoBaHHH CTMH .ueHe)KHbie cpe.ucTBa ueneBbIX HaUH0HaJlbHbIX nporpaMM, 

rpaHTbl pa3Hh!X qJOH.llOB. B pH.Ile cnyqaeB 3KCnnyaTaUIDI )'CKOpHTeneH onnalJHBa

nach n0Jib~0BaTMHMH H3 .upyrnx HHCTHT)'T0B. ,[(HpeKUHH l1HCTIIT)'Ta nocT0HHH0 

liIUeT H0Bhie BHe610.u)KeTHhie liCT0lJHliKli 00.ll.llep)KKH HalllliX Ha)'lJHhIX nporpaMM. 

B oKrn6pe 1995 ro.ua Ol151l1 noceTttJitt npeMhep-MHHHCTp PoccHH B.C.lJ:ep

H0Mhip.UttH Ii pyK0B0.llttTentt MliHttcTepcrn H Be.U0MCTB PoccttiicKoH <l>e.uepauHH. 

3TO CBH,lleTeJibCTB)'eT 0 BHHMaHliH poCCliHCKOro npaBHTeJibCTBa K npo6neMaM 

Me)K,ll)'Hapo.uHoro uenTpa HayKH. rnaBHbIM liT0fOM B~3HTa HBHfl0Cb no.unttcaHHe 

CornarneHHH Me)K.lly npaBttTeJibCTB0M P<l> H Ol151l1 06 )'CJI0BHHX .ueHTMbH0CTH 

Ol151l1 B PoccHHCKoii <l>e.uepautttt. Tiocne BH3ttTa B.C.lJ:epHOMhlp.llHH .uan pH.ll K0H

KpeTHhIX nopyqeHttii, 6oJihlllru! lJaCTb K0T0pbIX )')Ke Bbin0JIHeHa. Mb! Ha.ueeMCH, 

lJTO Ii Bnpe.uh BblClllee PYK0B0.UCTB0 PoCClili, Ha TeppHT0pHH KOTopoii pacn0JI0)KeH 

l1HCTHT)'T, 6y.ueT 0Ka3bIBaTh Ol151l1 BHHMaHHe H 00.ll.llep)KK)'. 

••• HblHellIHliH 106ttneii Halli l1HCTHT)'T 0TMelJaeT Ha py6e)Ke CTOneTHii. 51 )'Be

peH, lJT0 Ii B 6y.uymeM ponb Ol151l1 KaK 0,llH0ro H3 cpnarMaHOB cpyu.uaMeHTaJlbHOH 

HayKH y.uacTCH coxpaHHTb. 

Cnactt6o Ja BHttMaHtte! 
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OMSll,1 

IlpHBeTCTBIDI 

H no3J{paume.JI1,m,1e 3Jlpeca 



A3EPBAH,lJ)KAHCK.AJI PECllYBJIHK.A 

}iopozue OpJ3b.H, ZllJ60KOJ8llJKlle.Mble OJ6HeHlJblf 

Ce200HJ1 a ucmopuu 06ueou11e1111020 u11cmumyma 11oep11btX uccJieooaa11uu 311a
Me11ameJ1bHblU oe11b. CopoK J1em mo.My 11a3ao, a 1956 zooy, no u11ui,uamuoe Cooem
cKozo C0103a 6btJl co3oa11 oaiu flHcmumym, 06ueou11u0Utuu ycUJ1UJ1 y1Je11blx p11oa 

·cmpa11 6 npoaeoe11uu pyHOa.MeHmllJlbllblX 11oep110-pu3UIJeCKUX UCCJleOOBaHUU. 
3a 3mU 200bl flHcmumym npeapamUJICJI 60 6Ce.Mup110 U3BecmHblU 11ay1JHb/U 

i,e11mp, a KomopoM ¢y11oa.MeHmllJlbHble uccJ1eooaa11UJ1 oecMta yoa1J110 u11mezpu
pooa11bl c npuKJ1a011bl.Mu pmpa6omKa.MU u y11uoepcumemcKUM o6pa3ooa11ue.M. 

Hb111e Ol!J/lf 110J111emc11, no cyu,ecmoy, eou11cmoe1111bl.M 3ppeKmuo110 pa6oma-
10u,UM .Me:>Koy11apoo11b1M i,e11mpo.M. cmpa11 Bocmo1J11ou Eoponbl, A3uu u Jlamu11cKoii 
A.MepUKU. 

Ha CIJemy CJlaBHblX iJy611eHCKUX qJU3UK06 .M.11020 nepBOKJlaCCHblX OOCmU:>KeHUU. 
,aocmamOIJHO omMemumb, IJfflO OKOJIO nOJIOBUHbl .M.UpOBblX omKpbtmuu 6 06J1acmu 
.ROep11ou pu3uKu, 3apezucmpupooa1111blx B CCCP, npuxooumc11 11a 00J110 Ol!J/lf. 

,ay611a BCezOa 6yi)em CUHOHU.M.OM BblCUteZO peumu11za 6 11ayKe. llpeO.Memo.M. 
oceo6u,eu zopoocmu JIBJIJI/OfflCJI UlKOJlbl, OCHOBaHHble BeJIUKUMU y1JeHb/MU -
H.H.Eo20J11060Bbl.M, . ,a.lf.EJ1oxu11qeBb1M, B.lf.BeKcJ1epo.M., E.M.llo11meKopao, 
r.H.<PAepOBblM, lf.M.<PpaHKOM u op. 

06ueou11e1111b1u u11cmumym 06J1aoaem u36ecm11bl.M a A!upe y11uKllJlbHblM u nep-
00KJ1acc11b1M 3KcnepUMe11maJ1bHblM 06opyooaa11ue.M, MOU,Hbl.MU u 6btcmpooeucmoy-
10u,U.Mu BbllJUCJIUmeJlbllblMU cpeocmBa.MU, u11mezpupooa1111bl.MU 6 .M.UpOBbte KO.M.nb/0-
mepHbte cemu. 

Tpyo110 nepeoi,e11umb poJlb lf11cmumyma B coxpa11e11uu 11ay1J11btX Kaopoo 6btB
,uezo CooemcKozo Co103a, B opza11u3ai,uu 3ppeKmuo11ou pellJlu3ai,uu 11ay1J11btX 
npozpa.M..M. nocpeOCmBO.M. UlUpOKOU .M.e:>KOy11apOOHOU KOOnepai,uu. BblCOKOU OlfeHKU 
oocmou110 cmpe.M.J1e1lue lf11cmumyma ooccma11ooumb 11apy,ue1111ble 11ay1JHbte KOH
maKmbt co cmpa11a.Mu u npe:>Koe acew c CHI', co3oamb eou11oe u11meJ1J1eKmyaJ1b-
11oe, 11ay1J110-mex11u1JecKoe npocmpa11cmao. 

Ha.M oco6e11110 npU11m110 om.Memumb y1Jacmue y1JeHbtX A3ep6auo:>KaHa B npoz
pa.M..M.ax Ol!J/lf. HaUte compyo11u1Jecmoo c Ol!J/lf U.Meem He.M.aJ1y10 ucmopwo yc
nexoo U OOCfflU:>KeHUU. A3ep6aUO:>KaHCKUe y1JeHble COB.MeCmHO C y1JeHblMU Opyzux 
cmpa11 y1Jacmay10m B Ka1Jecmoe coucnoJ111umeJ1eu B 11au60J1ee oa:>KHblX pa6omax 
Ol!J/lf. Compyo11u1Jecmoo c Ol!J/H no3BOJIUJIO HaUtUM y1JeHblM y1Jacmoooamb B 



6btnOJl1leHltu OOH020 U3 2JW6HblX Hay'IHblX npoeKm06, pa3pa6ambt6ae.MblX 6 Kpyn

Heume.M EoponeucKo.M 11eHmpe JliJepHbtX uccJ1eiJooaHuu (UEPH). 
IJ0300J1bme 6 C6Jl3U co 3Ha.«e1-1ameJ1b1-tbt.M co6btmue.M, 40-Jlemue.M OHJIH, om 

U.Me1-1u ocex y'leHblX AKaiJe.«uu 1-1ayK A3ep6auiJ)Ka1-ta u om cooezo U.Me1-1u, om iJymu 

u ucKpe1-11-1e no3iJpaoumb J1eze1-1iJapHblU KOJIJleKmuo y'leHblX «oet/1-1020» OHJIH, 
no)KeJ1amb KpenKozo 3iJopo6bJl u 1-106blX ycnexoo. 

IfcKpeHHe, 
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3.CAJIAEB 
npe1uoe11m 
AKaOe.MUU 11ayK A1ep6aiio»w11a 

PEClIYEJIHKA APMEHHJI 

M1102oyoa»cae.Mble •1J1e11bl Ko.Mumema lloJ11W.Mo1111blx llpeocmaoumeJ1eii 
U 'lJlellbl OUpeKIJUU, 

.M1102oyoa»cae.Mble compyonuKu u zocmu 
061,eou11e1111ozo UIICmumyma .ROepllblX UCCJle006allUU! 

Om U.MeHu npaoumeJlbCmoa Pecny6J1UKU Ap.MeH1111 no3iJpaoJ11110 oac co cJ1ao-

1-tbl.M 106UJ1ee.« OHJIH u om ocew cepiJ11a )Kf!J1a10 KOJ1J1eKm11oy 06aeo1meH1-1020 

u1-1cmumyma JlOep1-tblX UCCJleiJooaHuti H06blX Hll}''IHblX ycnexoo, OllJlbHelilllei!O 

pacumpeHUJl .Me)Koy,wpoiJHblX HllY'IHO-meXHU'leCKIIX CBJl3eii, }'CllJleHILJI Imme2p11-

pooaHUJl qJyl-l(Ja.MeHmllJlbl-lblX UCCJle006aHUU C 11p11KJ1aOHbl.MII pmpa6omKa.MU u 

y1-1uoepcumemcKU.M o6pa3ooaHue.M. 

Y'leHble Ap.MeHuu C6Jl3aHbl c y'leHbl.MU OHJIH iJaoH11.M11 11 me11J1bl.MII }'3a.MII 

opy)K6bt u Oflbtmo.M C06.MecmHblX HllY'IHblX UCCJle006ll1iUli. Ilo'lmu cpa3y IIOCJle 3a

nyCKa epeoaHCKOW 3JleKmpoHH020 CUHXpompoHa Ha 3Hep211IO 6 T3B 6 1967 200}' 

y'leHble OHJI H 11p11HJ1J1u aKmll6Hoe y'lacmue o ocy111ecmoJ1emm 11pe11uJ110HHblX 

uccJ1eoooa1-1uu 3JleKmpo.MamumHoii cmpyKmypbl npomoHa u oe1imp0Ha. Coo.«ecm-

1-tbl.Mu ycUJ1UJ1.Mu EpeoaHCKozo 20cy1-1uoepc11mema, Ep<PH II OHJIH 6blJ1a co3oa1-1a 

I-IU3KOqJOH06(1Jl Jla6opamopU1l 6 AoaHCKO.M COJlepyiJHUKe 6JIU3 EpeoaHa, 2oe 6IIOC

J1eocmo11u 6blJIU llOJl}''leHbl OllH/-lble 110 peOKU.M pacnaiJa.M J!Oep. 

Heo11eHU.M(lJl no.MO!llb co cmopOHbl y'leHblX II cne1111aJ1ucmoo OHJI H 6blJ1a oKa

JaHa npu C030llHUU Ca.MOZO KPYIIH020 6 3aKll6Kll3be 6bl'IIICJlllmeJ1bH0-113.Mep11meJ1b-

1-1020 11e1-1mpa. 

3mom 11epe11eHb coo.«ecm1-1blx ycUJ1uu . .Mo:,,.;Ho npoooJl)Kllmb, Ho oocmamo'l1-10 

6yoem cKaJamb, 'Imo OHJIH cb12paJ1 oa)KH}'/0 poJ1b o cmaHooJ1emm II pa3011m1111 

lloepHoii qJU311KU u 11puKJ1aoHblX acneKmoo 3moii HayKu o Ap.MeHltu, maK :,,.;e KaK 11 

o noiJzomooKe omoe'la10111ux coope.MeHHbl.M mpe6ooaHUJl.M 6blCOKOK6aJ111(jJ111111-

pooaH1-tblx HllY'IHblX Kll0p06. 

B HacmoJ1111ee ope.Mll, Ko2oa Hay'IHo-mexH11'1eCK11u 11po2pecc ooJ1:,,.;eH cmamb 

OOHU.M U3 °2Jlll6HblX ycJI06UU X03JlUCm6eHHOU 3qJqJeKmU6HOCmll II KOHKypeHmoc110-

co61-1ocmu, C6Jl3U cne11uaJ1ucmoo Ap.«eHuu u cne11uaJ1ucmoo OHJIH 11puo6pema10m 

1-106blU C.MblCJI U 001lOJIHUmeJlbHOe cooep:,,.;aHue; cmeneHb pa36UmlLJI HQ}'Kll 60 .M/-10-

20.M onpeoeJIJlem 3</J</JeKmU6HOCmb 3KOHO.MU'leCKOU oeJ1meJ1bHOcmu, 06opOHOCIIO

co61-1ocmb u w111u111e1-11-1ocmb 06111ecm«a no omH01ue1-1u10 K He6J1a2011p1U1mHbl.M 

npupooHbl.M u aHmponozeH1-tbl.M (jJaKmopa.«, ypo«eHb iJyxoo1-101i u 1wJ111mu'lecK01i 
Kym,mypbl o cmpa1-1e. 
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ApMe1w11 - cmpmw-y11ac111111111a OH}IH c /992 woa; B c11em cBoezo ooJ1eB020 

BJHoca oHa, 6 11ac11111ocm11, 11ocmaBJ111em CBCJ-06opyo0Ba1111e dJ111 11poe1a11a HPEH. 

M110211e y11e11bte Ap.Ate1111u, aKIIIIIBH0 pa6ommou111e 6 11acmo111tfee epeM11 e pec11y6-

J111Ke, 6 11ep1100 C60e20 cmaH06JleHIIJI IICllb/1/WJIII Ha ce6e 6J1a2omBOJJHOe 6JllLJ/HUe 

BCeMupno uwecmHbtX 11ay1111btX 1wwJ1 OH}IH, oc110BaHHbtX H.H.Eo20J11060Bb1M, 

B.H.BeKcllepoM, E.M.llonmeKOpBo, F.H.</JJ1epoeb1M, H.M.<Ppa11KOM. He oc>un c>ec11-

moK MOJIOdbtX cnet/ltaJI/ICl1l06 113 ApMeHl/ll 1l06b//ll{I/Olll 6 11acmo11u1ee apeMJI CB0/0 

KBaJ1u<p11Kal/UIO a OH}IH. Y11e11b1e ApMenuu wpc>11mc.11 mec11b1M11 ce11111M11 c y11e

HbtMu O6aeou11e1111020 uncmumyma, cmaame20 cu1101111M0M 6btc1ue20 pe1imu112a 

e nayKe. 

Eu1e pm om c>ymu jl(eJ1a10 aceMy K0JIJleKmuay OH}IH 60J1b1uux 11a-y1111b1x ycne

xoa, lfeJ1eycmpeMJ1e1111ocmu u npec>a1111ocmu nayKe, 011m11MUJMa e Ha/Ue 11e11poi:moe 

apeMJI, Kpe11K020 ]{)opo6bJI U C'IGCl1lbJI. 
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Munucmp nayKu u 06pa1oaanu.11 
Pecny6AUKU ApMenuu 
B.I'HYHH 

PECIIYEJIHKA EEJIOPYCCHJ/----------

KoAAeKmuay 
O6'be0Ullellll020 uncmumyma .H0epllblX UCCJle006llllUU 

llo1eoJ1bme MHe om llMeHu npaeumeJ1bcmaa Pecny6J1UKU EeAapycb nmopae

umb nae co CJlGBHblM 106uJ1eeM - cop0KCfllemueM co 0HJt ocHoBaH/l.Jl H11cmumyma. 

O6aeou11e1111b1it uncmumym 11oep11b1x uccJ1eooaa11uit co1oaB(IJlCJt a mJl)KeJlbte 

200bl IIOCJleBOeHHOli pa1pyxu mpyooM u m{lJlaHm0M y11eHblX MH02UX cmpaH UJ pa3-

HblX J20JlK06 nameit 1lJlaHembl. 3mo cmpeMJ1e11ue K 603p0)K0eHUIO, K II0JHaHU/0 

0CH06 MUp030aH/l.Jl CJlUJl0Cb 6 e0UHblU ll0m0K Ha)''IHOU MblCJlU, 6JleCmJIU/UX U0ei'i, 

nJ1a11oa, naoe)K0. H 6pUJ1J1ua11m 1acaepK{lJl. Y)Ke no11mu noABeKa - a 3mo ne Ma

Jlbtii cpoK - Mbt 111aeM aam Hncmumym KaK ucmo1111uK CMeJlbtX npoeKmoa u 

2eHU{lJlbHblX omKpblmuii. Ce2o0HJl HeMblCJlllM0 npeocmaaumb meopu,o nollJl, <pUJUK)' 

11acmulf u BbtCoKux 311ep211ii, Jtoep11y10 <pUJUKJ JlUllleHHblMU BKJlaoa OHJIH. ·Heao1-

M0:,l(H0 nepe'lUCJlUmb 0Q)Ke 11e60J1blll)'IO 0OJl/0 tlMeH, 0mKpbllllblX Joecb Mupy, -

J1aypeamoa Ho6eJ1eacKoit npeMuu, I'ocyoapcmae1111oii npeMuu CCCP, npeMuii co

lOJHbtX pecny6J1UK. 

,aeJtmeJ1b11ocmb J1a6opamopuii Hncmumyma - xopomo npooyMaHH(IJl u 

op2a11u1ooaHH(IJl - pa1auaaemcJt lllUp0KllM <pponmoM. HeMblCJlllMO «JaKpbtmb» 

00110 UJ Hanpa6JleHUU, He HaH0CJl npu 3m0M yoap U 110 MH02llM 0pJ2llM Ha)'KaM. 

Cyll/ecmaoaanue pJtoa Hay'IHblX ompacJ1eii a Pecny6J1uKe EeAapycb 6b1J10 6bt 

1teaoJ.AW)KHblM 6e1 mec1to20 a1atlMooeiicma/l.Jl u compyo11u11ecmaa 6eJ1opyccKux 

y11e1tbtX c OHJIH. llpu11u11oii moMy - u ynuK{lJlbH(IJl 3KcnepllMeHm{lJlbH(IJl 6aw, u 

oocmyn K cae)Keii u11<popMa11uu, u, 'lmo, 11aaep1toe, caMoe lf,eHHoe, - B0JM0)K

Hocmb 11J1ooomaop11020 o6U/eH/l.Jl c y'leHblMU aame20 Hncmumyma. B 3moM 11J1a1te 

HeJlbJJt He 0mMemumb uccJ1eooaa1t/l.Jl no paouo3KOJ102uu u Meoul{,une: 6e1 nux ne 

pa1pemumb namy o6U/YIO npo6J1eMy - mpa2eou10 C/ep1106blJIJl. 

OHJIH no npaay M0)KH0 1ta1aamb KJJHUlf,eit Kaopoa. Bamu nay'lnble lllK0Jlbt 

60CnUm{lJlU MH02UX Bbt0alOU/UXCJl )''leHblX ll cne{IU(IJIUCl1l06. Joecb 1/llJJUlll amM0C

<pepa c01u'oa11ll.Jl, maop'lecmaa. He 00110 noKoJ1e11ue <pUJUKOB nameii pecny6J1UKU 

BbtpocJ10 u B0JM)')K(IJI0 a cme1tax J1a6opamopuii OHJIH. H cezooHJt onu - caMo

cmoJtmeJlbHO MblCJlJlll/Ue U Ha6Ce2oa npeoaHHbte U0eJtM ll oyxy «a/ma mater» -

3Hmy1uacmbl ll maoplf,bl nayKu. 

O6aeou11e1111blu uncmumym acmynUJl a nopy 1peJ1ocmu. On y)Ke onbtmeH, 'lmo-

6bt «Ol1l0eJlUl1lb JepHa om 1lJle6eJl», 'll1l06bl 6btCmoJtmb nepeo Jl106blMU mpyo

HOClllJtMu, Komopble necem c co6ou apeMJt, 110 npu 3m0M 011 ace2oa MOJIO0 u 1011, 
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aceu)a Obttuum :>Ka:>Kooii caepzueHuti, HeycmaHHO maopum, npuoyMbtBaem, npo-

6yem. 
)/(e;iaeM aazueMy KOJtJleKmuay CMeJI020 llOJtema maop'teCKOU MblCJIU, UCIIOJI-

HeHUJI acex 3a.MbtCJtOB, coxpaHeHUJI npucyUJezo eMy nomeHLfUaJta u 3Hepzuu B pa6o

me, pO:>KOeHUJI opU2UHaJtbHblX uoeii U 3a.Me'tameJtbHblX pe3yJtbmamoB! 
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Muuucmp 06pa1oaauu.11 u uayxu 
Pecny6JtuKu EeJtapycb 
npotf,eccop B.H.CTPA)KEB 

PECIIYEJIHKA EOJII'APHJI 

K y'tacmHuKaM 106uJ1eimo20 co6pa11u.11 
no CJ1J'ta10 40-Jtemu.11 06pa1oaa11u.11 
061,eouue1111020 uucmumyma 
J10ep11blx uccJ1eooaa11uii 

llpa3<JHOBaHue copoKaJtemHe20 106w1e11 06be011HeHH020 uHcmumyma 11oepHbtx 

uccJte<JoBaHuii J1BJtJ1emc11 110oxoo11UJ1LM noaoooM Bbtpa3Wflb caou 't}'Bcmaa yaa

,KeHUJI u CILMnamuu K OOHOMY U3 6oJtblUUX MUpOBblX l/eHmpoB qJU3U'teCKIIX HayK. 

Ha npom11:>KeHUU 'temblpex oeCJllllUJtemu,i 06be011HeHHblll llHC11111111}"111 6 JJ.y6-

He 3GHllMaem nepeooaoe Mecmo 6 UCCJleOOBaHUJIX Ha IUllpOKOM HG}''IHO.M (jJpoH

me - om {jlu3UKU 11opa, 3JteMenmapHblX 'tacmutf, peaKmopoa u ycKopumeJteti oo 

npo6JteM 3K0Jto211u. BeoyUJee Mecmo 06bec>1111e1111020 11Hcmumyma 11oepHblX 

UCCJteOOBGHUU npeoonpeoeJteHO LfeJtblM p1100M U36eCmHblX 6 .Mupe PYCCKIIX }''te

HblX - cmpoumeJteii u pyKoaoc>umeJteii HHcmumyma: KaK y:;,,;e y1ueoumx om Hae 

HuK0Jta11 HuKOJtaeBu'ta 5020Jt106oaa, JI.Mumpu11 HnaHoBu'ta 5Jtox11nt1ena, HJtbll 

MuxaiiJtoau'ta <l>paHKa, I'eop2u11 HuK011aea11'ta <1>11epoaa, maK u ux docmo11HblX 

npeeMHUKOB. 

JJ.y6Ha, 1tap11oy co CBOUMU Hay'tHblMU oocmu:>KeHUJIMU, llMeem u CJtaay zopo

oa c oco6btM KJtUMamoM. 0Ha J1BJ111emc11 Mecmo.M cocpeoomo'tem111 Bbtco

Kou11meJtJteKmyaJtbHbtX, cao6000MbtCJ1J1UJUX Jt10oe1i, ,wmopblM npu Jt106blx 06cmo-

11meJtbcmaax yoaaaJtOCb Bbtpa3umb u omcmo11mb cao,o 2yJ.taH1ty10 2pa:>Koa11cKy10 

fl03UtfUIO. 

Pecny6JtuKa 50Jt2ap1111, KaK cmpaHa-coy'tpeoumeJtb 06bed11He1111020 uHcmu

myma, uMeem ce200H11 noaoo omMemumb caoe nJtooomaopHoe y'tacmue a ezo 

pa6ome. B ,;ia6opamopullx }1y61tbl pa6oma1111 u noJty'tuJtu KBaJtllqJUKGLfll/0 oe

c11mKu 60Jt2apCKUX }''teHblX. Ce200HJI OHll - cmep:;,,;eHb 60Jt2apCKOll 11oepHOll 

<pU3llKll. • B HbtHezuHue mpyoHbte OJtJI uaurnx cmpau apeMeHa pa6oma 06beou

He1tH020 llHcmumyma 11oepHb1X UCCJteOOBGHllll 1l0Jtb3}'emc11 llOJIHOli 110<>oep:>KKOll 

Hay'IHOU 06UJecmaeHHOCmll ll OJJ2GH06 2ocyoapcmBeHHOll BJtacmu Pecny6JtllKll 

E0Jt2apu11. 

Om acezo cepotfa :>Ke11a10 caMozo Ha11Jty't1uezo - yc,1exa B pa6ome., .Mupa u 

6J1a2ono.11y'tUJI MH020HGLfUOHGJtbHOMY KOJIJteKlllllB}' HHcmumyma. C 01l111ILMll3-
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MOM cMomp10 a aame 6yoyu1ee, Kozoa 06beOuHeHHblll uncmumym 11oepnbtX ucCJ1e

ooaanu1, B J(y6ne acmpemum, y;Ke B HOBOM - XX/ BeKe, cao(t 11011yaeKoaou 

106u11e1i. 
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)/(emo )KEJIEB, 
llpe1Uoe11m 
Pecny611uKu Eo11zapuu 

COUHAJIHCTHqECKAJI PE,CTIYEJIHKA BbETHAM ---

l(upeKmopy 06,,eou11e1111ozo uncmumyma .11oep11blX u~c11eoosa11uii 
•1J1e11y-Koppecno11oe11my PAH npoq,eccopy B.I'.KaOblUleBCKOMY 

I'11y60KoysaJ1Cae.Mblii B11aou.Mup I'eopzuesu'l! 

BbemHOMCKUe y'leHble cepOe'lHO no3opa6J11110m oupeKIJUIO, y'leHblX U Beeb KOJl-
11eKfflU6 06beouneHHOZO UHCmumyma JloepHblX UCCJleOoBaHUU no CIIY'lOIO 3HaMeHa
meJlbHOZO 106UJ1e11 - 40-11emUJ1 06pawaaHUJ1 HHcmumyma. 

BblcoKo ljemw BblOa10u,y10cJ1 po11b OHJ/11 B pa3aumuu cpu3uKu ao BbemHOMe u 
Bblpa)Kae.M. see.My KOJIJleKmuay HHcmumyma z11y60KJ10 6J1azooapHocmb 3a 1JeHHy10 
110.M.OU,b. 

)/(eJlae.M. HHcmumymy OaJlbHeiimezo pa3aumUJ1 u HOBbtX Hay'lHbtX oocmu)KeHuii 
ao U.M.J1 .M.upa, npozpecca u C'lacmbJI Hapoooa Ha 3e.M.lle. 

llpe1uoe11m HI(HT Bbemna.Ma 
aKaOe.MUK 
HI'YEH Ban Xbey 
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PECllYEJIHKA I'PY3H.Jl-------------

J(upeKquu 06-,,eounemto"Zo uncmumyma .Roepnbtx uccJ1eooBanuii 
IlollHO.MO'l1lbl.M npeocmaBumell.Jl.M cmpan-y11acm11uq 

Pao npeocma6U6tueuc11 603MO)KHocmu npuBemcmBoBamb u nmopa«umb MHO

WHGtfUOHGJlbHbtu KOJIJteKmUB 06beOUHeHH020 UHcmumyma 11oepHblX ucc11eo0Bam11i 

6 C6113U C 40-11emHUM 106u11eeM. . . 

Hoell KOJIJleKmUBH020 y<tacmUJI 6 </JyHoaMeHmGJlbHblX ucc11eoo6aHUJIX He mOJlb

KO CGMOtfeHHG. 3mo ellfe OOHG 603MO)KHOCmb 2apMOHU'leCK020 compyoHU'tecmBa 

npeocmaBume11eu pa3HbtX Hapooo« u Hay<tHbtX tuKOJI _B eouHoM npoqecce pa36umu11 

MUpOBOU tfU6UJIU3GtfUU. 
Batu HHcmumym 11BJ111em co6ou noKa3amellbHbtu npUMep K:GK B oe11e pa36um1ut 

HGYKU, maK U 6 BOCnumaHUU HOBblX llOKOJleHUU y<teHblX MUp06020 KJIGCCG. H 
ompaoHo, <tmo cpeou HUX ecmb u 11011npeobt 2py3UHCKOU HayKu; 'Imo I'py3UJI, He

cMomp11 Ha CJIO)KHOe llOJIO)KeHUe, J16JIJ1emc11 llOJIHOMO'IHOU cmpaHOU-y<tacmHUtfeU 

06oeOUHeHH020 UHCmumyma 11oepHblX UCCJleOOBGHUU U ycneUlHO pa36U«aem CBOU 

nomeHqua11 B 3mou KJ110<teBou 0611acmu 3HaHuu. 
Y«epeH, <tmo HHcmumym Batu Bce2oa 6yoem B <tuc11e ¢11a2MaHoB MupoBou 

HGY'IHOU MblCJIU. 
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Ilpe3uoenm I'py1uu 
3.lllEBAP J(HAJ(3E 

PECIIYHJIHKA KA3AXCTAH-----------

YBa»cae.Mble KOJlllezu! 

KawxcmaHCKUe qJU3UKU cepoe'IHO ll030pGBJIJl10m 6GC C 1061U1eeM, 40-JlemueM 

co oHll opzaHuwquu 06aeo1meHH020 uHcmumyma 11oepHblX ucc11eo0Bamui. 

Co3oaHue Batuezo 11Hcmumyma omHocumc11 K nepuooy, Kozoa HG'IUHGJIOCb 

npaKmU'leCKOe UCIIOJlb306GHUe amo.MHO/t 3Hep2uu 6 MUpHblX qellJIX. Te.Mllbl 

pa1BumUJ1 11oepH01i ¢uwKu nompe606GJ1u BBeoemut HOBblX pop.M compyoHu<tecm

Ba. ToJlbKO o6oeOUHeHUe JCUJIUU HeCKOJlbKUX cmpaH .M02JIO ll0360JIUmb CKOH

qeHmpupoBamb mBOp<teCKUe CUJlbl y<teHblX, a maK)Ke .MamepllGllbHble u 

mexHu<tecKue cpeocmBa. 

CmaHOBJleHue u pa36umue 06aeouHeHH020 uHcmumyma 11oepHblX ucc11eoo

BaHuu (OHJIH) c6113aHo c UMeHGMU Bbloa101tfuxc11 y<teHblx: A.M.EGJ1ouHa, H.H.Eo-

20111060Ba, B./1.BeKc11epa, E.M.IloHmeKOpBo, J(./1.E11ox1mqeBa, H.H.I'oBopyHa, 

B.Il.jJ.,1,;e11enoBa, I'.H.</J11ep0Ba, M.T.Me1tfep11K0Ba, /l..B.WupKoBa u opy211x. 

B .Mapme 1992 woa Ha co«ellfGHUU KoMumema II011HoMo'IHbtX IlpeocmaB11me-

11eu npa«ume11bcmB wcyoapcmB - 'llleHoB O/1Jl/1 Pecny61111Ka KaJaxcmaH 6bl11a 

npuH11ma 6 cocmaB 3mou Me:,,,;oyHapooHou opzaHU3aquu. Pe1uem1e 11paBumeJ1bCm6a 

Pecny6JIUKU Ka3axcmaH O BXO)KOeHUU 6 3my op2GHU3Glfll10 6btJIO C6113GHO C 02poM

HblM Me)KOJHGpOOHblM aBmopumemoM O/1Jl/1 u mmi 6oJlblUOU IIOMOll/blO 6 

pa3Bumuu COBpeMeHHOU HGJKU, KOmopy,o OH OKG3bt6aem Pecny611uKe Ka3axcmaH. 

CompyoHU'tecmBO KG3GXCmGHCKUX qJU3UK06 C y<teHblMU OHJl/1 HG'IGJIOCb 

npaKmu<teCKU C .MOMeHma ezo omKpbtmUJI. IlpoBeoem,e COBMeCmHblX 3KC11epu.J,teH

mo«, y<tacmue 6 pa6ome pG3JIU'IHblX KOHqJepeHtfUli u COBellfGHllli 6 3HG'IUmeJlbHOli 

cmeneHu cnoco6cmBoBGJ1U pa3Bumu,o B Ka3axcmaHe 11oepHou u meopemu<tecKoti 

qJU311KU, qJU3UKU, BblCOKUX 3Hepzuu U 3Jle.MeHmapHblX <tacmuq, qJll311KII mBepoow 

me11a, paouaquoHHo-61101102u<tecKux ucc11eooBaH111i, MameMamu<teCK020 .Mo

oe11upoBaHUJ1. 

HeoqeHUMa po11b 0/1JIH B noowmoBKe HGJ'IHblX KaopoB OllJI KawxcmaHa. 

TOJlbKO 3a noc11eOHUe 200bl 3GllfU1tfeHO 3 OOKmopCKIIX u 6011ee 30 KGHOUoamCKUX 

i>uccepmaquu C UCllOJlb306GHUeM 3KCnepUMeHmGJlbHblX OGHHblX, IIOJl_v'teHHblX 6 com

PYOHll<tecm6e c 0/1JIH. MHozue y<teHbte KmaxcmaHa J1BJ11110mCJ1 coaBmopaMu Ha

Y'IHb/X ny6JIUKGtfUU, IIOJl}''IUBlUUX .Me)KOJHapooHoe npU3HGHlle u OllZMe'teHHblX 

npe.MUJtMu. CompyoHu<tecmBo y<teHblX 0/1Jl/1 u KawxcmaHa 11pooo11,1,;aem 

pa1«u«ambCJI. ToJlbKO 6 ucmeKtue.M 2ooy Ka3axcmaHCKUe qJU3UKU llpUHILMGJIU 

Y<tacmue B ucc11eoo«aHUJ1X no 15 113 26 me.M nepB020 npuopumema u 110 8 meMaM 

27 



nmopozo npuopumema 11.11mm Hay'IH0-11cc11eooname11bc1wx pa6om JfHcmumyma. 
B Hacmo11UJee npeM11 8 OJ1JIJ1 cma;,.;upy10mc11, y'lacmny,om n J.te;,.;nyHapoiJHblX Ha
J''IHblX npoeKmax OKOJIO 50 compyOHUKOB u1 paJJIU'IHbtX Y"Pe)l(0eHttti KawxcmaHa, 
I 5 compyOHUKOB 1aKJ110'1tU1u 001120cpo'IHbte KOHmpaKmbt c OHJ/ 11. 

Onu.,e'la11 c11aBHb1ti 1061U1e1i OHJ/11, y'leHbte Kmaxcmmw om oyum n01opan1111-
10m cnoux Ko1111e2, )l(e11a10m 1w KpenKozo 1ooponb11, mnop'lecKux ycnexon u Bbtpa
)l(a,om ynepeHHOCll!b 8 OaJlbHeiiuteM yKpe1111eH1tu U pmnumuu IWIUIIX 11!80p'lecKUX 

C8JIJeit. 
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Munucmp-npeJUoenm 
B.C.lliKOJibHHK 

IIo,mo.Mo'lnblii IIpeocmaBume11b 
npaB umem,cmna 
Pecny6J1uKu Ka1axcma11 B OHJ/H 
B.H.OKOJIOBHl/ 

KOPEHCKAJ/ HAPOJJ.HO-JJ.EMOKPATIIl/ECKAJ/ PECIIYEJIHKA---

I'J1y60Koyna»<.ae.Mblii BJ1aou.Mup I'eopzueBU'l ! 
I'J1y60KOJ8a»<.ae.Mble compyoHUKU OHJ/H ! 

I'J1y60KoyBa»<.ae.Mble J'lacm11uKu! 

Co OHJI oc11onaH1111 O61,eou11e11Ho20 uncmumyma .11iJep11blx ucc11eiJonaHuii 
npo1UJ10 40 Jtem. C 3mUM 106UJ1eeM om UMenu nameu iJeJtezaquu u l10J1110Mo'IH020 
llpeiJcmanumeJIJI KHJJ.P 8 OHJ/11 npe1uiJmma I'J1an11020 ynpaBJleHIIJI no amoMHoii 
3Hepzuu npocjJeccopa Jiu 3ait CeHa zop.11'10 no1iJpanJ1J110 iJupeKmopa Hncmumyma 
B11aOUMupa Teopzuenu'la, ncex compyiJ11uK08 u y'lacmHUK0B 3mozo mop)KecmneH
HOZO wceOaH1111. 

3a npoiueoiuue 40 Jtem OHJIH npeKpac110 BblnOJlH.JIJI cno,o .Muccu10 u Bblpoc B 
.Muponoit Hay'IHbtit qmmp, ziJe 8 mupoKo.M .Macmma6e neiJymc.11 cjJyHoa.MeHmllJlbHble 
u npuKJ1aOHbte uccJ1eiJona111111 8 o6Jtacmu conpe.Me1111oit .11iJep11oit cjJuJUKU. B OHJIH 
coopy)KeHbt pmAU'IHbte ycKopumeJtu, 11eumpo1111blit UMn}'JlbCHblU amo.M11blit peaKmop 
u opyzue conpe.MeHHble ycma11onKu iJJIJI 11ay'IHblX 3KcnepUMe11mon, Komop1,1e 3qJ
cjJeKmun110 pa6oma10m. 

3a 3mo npe.M.11 lfHcmumym omKpblll HOBble 311e.Me11m1,1 u MUKpo'lacmuqbt u 
06b.JlCHUJI 3llKOHO.Mep11ocmu 08U)KeHIIJI .MUKpo.Mupa, me.M Ca.Mbl.M 8Hec 60JlbUIOU 
BKJlaO 8 pmnumue .Muponou 11ayKu u mexHUKU. JJ.ocmumymbt 6011butue ycnexu u B 
ucc11e008llHIIJIX no qJU3UKe 8blC0KUX 3Hepzuit, qJU3UKe KOH0eHCUp08llHHblX cpeiJ, 
Heitmpo11Hoit u KBaHmonoit cjJuJuKe. B OHJIH pa6omllJlu mupoKo uJBecmHbte 8 
Mupe y'leHbte, n mo.M '1uc11e H.H.Ho20J11060B, 11.M.<PpaHK, r.H.<PJtepon u op. 

40 11em OHJIH - 3mo w10iJomnop11blit nymb, 11a npo111J1)Ke11uu Komopozo 
Oocmu211ym1,1 11ay'IHbte ycnexu; .11pKo npo.11BUJ1UCb iJpy)/(,6a, compyiJHu'lecmno, con
Mecm11blit y.M U }'CUJIIIJI y'leHblX U3 pa3HblX cmpaH. Hauta cmpa11a KllK 0011a U3 
cmpaH-u11uquamopon co1iJaH1111 OHJIH c nepnozo )Ke 0HJ1 y'lpe)Koe111111 n11ecJ1a 
BKJlaO 8 yKpe11J1e11ue u 11ay'IHo-mexHu'lecKoe pa3numue J111cmumyma u aKmUBHO 
y'lacmnonllJla 8 ezo Ha}''IHOU oe.11meJ1bHocmu. B me'leHue 40 Jtem HeCK0JlbKO comeH 
}''leHblX 11qmeit cmpaHbl nOJl}''IUJIU 3<'Jecb 60JlbUIOU onblm. CezoiJHJI 0HU uzpa,om 
2Jla8HYIO p0Jlb 8 Hll}''IHO-UCCJle0OBameJlbCKUX u o6pa308ameJlbHblX }''lpe)K0eHIIJIX Ha
uteit cmpaHbl. 

JI 20p)Kyc1, me.M, 'Imo 11ama cmpa11a KaK UHUIJUamop co1iJa111111 OHJIH c nep
BbtX Oneil y'lacmnyem n coe.Mecm11oit nayttHoit pa6ome. CezoiJHJI lfHcmumym npen
pamUJ1c11 n Mupoaou qeHmp 11aytt111,1x uccJteiJonanuit, 'Imo .11nJ1J1emc.11 pe1yJ11,mamo.M 
3HepzU'IHblX ycUJ1uu ncex cmpa11-y'lacm11uq, ca.Moomeep)Ke11110 pa6oma10UJUX OJIJI 
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pa30umUJ1 0115111. 11 mo, 'lmo 0115111 pa38u8aeme11, 8onpeKu ellO)l(HOii o6emaH08Ke 

U 8e11KUM 11pe1111mem8UJLM, m8epoo yoep)l(U8QJI e80U ll03UijUU KQK npU3HaHHblU 8 

.Mupe Hay'lHblU qeHmp, e8113QHO e 3HepZU'lHOU oe11me11bHOemb10 eompyOHUK08 U3 

pa3HblX empaH 1100 pyK08ooem80.M oupeKi,uu l1Hemumyma. 

51 om 8ee20 eepoi,a xo'ly no)l(e11amb HaUJIJ'lUlUX yenexo8 8 8btn011HeHuu IIJlaHa 

Hay'lHbtX npozpa.M.M 0115111 Ha 1996-1998 200b1 u m8epoo y8epeH 8 mo.M, 'lmo 

l1Hemumym ezqe 6011ee yKpenume11 u 6yoem pa18u8ambe11. 51 xome11 6bt ezqe pa1 

1101opa8umb 8eex eompyOHUK08 0115111. )Ke11a10 8a.M KpenKozo 1oopo8bll, ueno11-

HeHUJ1 )l(e11aHuii, e'laembll u yenexo8. Cnaeu6o! * 

*CTeHorpaMMa BbICT}'I1JleHIDI. 
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KHM Xu Myn, 
1a.MecmumeJ1b zenepMbnozo oupeKmopa 
I'J1aonozo oenapma.Menma 
no amo.Mnoii 3Hepzuu KH,[(P 

PECIIYEJIHKA KYEA 

Yoa»<ae.Mble noJ1H0.M0'IHble npeocmaoumeJlu u npeocmaoumeJ1u cmpan, 
npucymcmoy10u1ue 1oecb! 

,[(opozue y11enble 0H.JJH, oa.Mbl u zocnooa! 

CezooHJt .Mbl e 6011b1U1l.M yoo811em8opeH1te.M om.Me'lae.M 40-11em11e Ol1JIH. 

B 3mom oeHb He11b111 He eKaJamb o 8KJ1aoe HHe11111myma 8 .M11po8y10 HffJKY 11 8 

u1y'leH11e e111pyKmypb1 .Mooe11u 3lle.MeHJnapHbtX 83a11.Mooe1iem811ii. 40 11em OHJIH 

meeHO e8113aH e ucmop11eii eo8pe.MeHHOli HayKII. 00H020 l1l0llbKO HaJ'lH020 Ha

c11eou11, oema811eHH020 ezo emoa111e1111.Mu J(.H.E11ox1mqe8b1M, H.M.<PpaHKOM, 

r.H.<1>11epo8blM, 5.M.lloH111eKOp80 ll .MHOZU.MII opyzuMu, OOCl1la1110'lHO OJIJI 111020, 

'lm06bl oqeHlllnb, HaeKOllbKO 8ellllK 8KJlaO HHem11myma 8 Mllp08J10' HayKy. He Me

Hee 8Q)l(HblMU 01111 .MUp080U Ha)'Kll 11811111011lell KOHKpemHble 0111Kpb1111llll, eoe11aHHble 

8 HHemumyme 8 0611aem11 e8epxm11)KellbtX 3lleMeHmo8, 311eMeH1napHblX •wem1111 11 

meopemll'leeKOU qm3UKII, a 111aK)l(e 8KJlaO 8 pa3811m11e 111eXH011021111 Ha)''lHblX 11ce11e-

008aH111i, 8 'laemHoem11, 31110 0111HOeU111Cll K uee11e008ame11beKILM ll 11oepHblM peaK-

1110pa.M, yeKopume1111.M II oe111eK111opa.M 311e.MeH1napHblX 'lae11111i,. 

Bee 311111 zoobt 0HJIH 1181111e111e11 8b10a10zq1LMe11 i,eH111po.M eo111pyom1'leCm8a 

y'leHblX pa3HblX e111paH II i,eHmpo.M 80e11111naHILJI MOllOOblX )''lCHblX, e11y:»:11m npeK

paCHblM npUMepoM npaK111U'leeKozo 06aeo1meHLLJ1 peeypeo8, 801111 11 111pyoa 01111 

oocmu)l(eH1LJ1 8a)l(HbtX HaJ'lHblX pe1y11b111a11108 80 UM11 611a2ono11y'l1LJ1 'le1108e'leem8a. 

lloe11e mpyOHblX 11em, Kozoa OHJIH, HeeM0111p11 Ha 81IILJ1H11e nepeMeH, 

11pouexoo11zqux 8 ezo e111paHax-y'lae111Hm1ax. 11pooo11)1,;,a11· e8010 oe11me11bHoe111b, Ha

e111y11UJ1 nepuoo 8oee111aH0811eHUJ1 u K0Hco1111oai,uu HHcm11myma KaK 11eH111pa 

Mupo8oii HayKu. Heo6xooUMo om.Me111umb 6011b1uy10 po11b 8 31110.M 11poi1ecee 

oupeKi,1111 HHemu111y111a u noooep>KKY e111paH-y'lacmH11i,. 

B 70-x zooax Ky6a e111a.na 'llleHOM OHJIH. 31110 6b1110 01111 Hawe1i cmpaHbt 

60llbUlOU 'leC111b10, U XOllUI 8 mo 8pe.M11 y Hae OellaJIIICb 1110llbKO nep8ble lltalll 8 

pa38umuu 11oepHOli HayKll, K011~eKl1IU8 K)'6llHCKIIX compyoHUK08 0080llbHO 6b1cmpo 

6btpoe U
0 

OKpen. HeeKOllbKO OCe11111K08 KJ611HCKll-'; )''ICHblX II MOllOablX llCCl1Ca0-

8ame11eii npuHUMGJIU y'lae111ue 8 eo111pyoH11'1ec1118e, 8ep1u11Ho1i K0111opo20 cmaJ1u 

80-e 200bl. lJ11eHCl1l80 8 0HJ/11 6blll0 60llblll0li llO()oep:>KKOli c)1111 HWUeti cmpaHbl. 

MHozue 111 mex, Kmo pa60111GJ1 8 J(y6He, 1aH1L.Ma10m ce1i'lae 8bleoK11e nocmbl 8 

Hay'IHblX opzaHU3aijUJlX Ha Ky6e. Mbl 2op01LMe11 me.M, 'll1l0 Hll/llll )''ICHble 8Hee11u 

CKpO.MHblU 8KJl(l0 8 Hll)''IH)'10 oe11me11bHOCl1lb OHJIH. 
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K CO)KaJ1eH1110, co6blm1LJ1 110CJ1eoH11x 11em, 11po11cxoo11UJue a Mupe, 11Me11u 01111 
Ky6bl cepbe3Hble 11oc11eocmB1LJ1. 3mo BpeMJI MO)KHO Ha1aamb OOHIIM 113 CaMblX 
mpyOHblX 11ep11oooa a ucmop1111 3KoH0MuttecK01, )KUJHu Ky6b1. Mb1 He Mo211u cox
paHttmb my cme11eHb compyoHuttecmaa, Komopa11 6b111a 6b1 )Ke11ame11bHot"i u Heo6-
xoo11Moti 01111 HQ/UeU cmpaHbl. YllOMJIH}'mb/e mpJOHOCmU He 110380/IIIJIU HUM 8bl
llOJIHUmb Hamu 06111ame11bcmaa 11epeo OHJ/11, XOmJI 00 3mozo MOMeHma Mbl 8Ce2-
oa ux 6e1020aopottHo Bbl11011HJ111u. Ham uHmepec K OHJ/11 He yMeHbmu11c11. 
Ha11pom11a, Mbl 1auHmepecoaaHbt B 11pooo11;i.;emm compyoHuttecmaa u UUJeM qiop
Mbl u 11ymu 01111 oocmu;i.;eHUJI ::,moil 11e11u. K cttacmb10, Mbl 11ocme11eHHO 11peooo11e
aaeM mpyoHocmu u y)Ke oe11aeM pemume11bHble mazu a c11o)KHb1x BHemHux yc-
11oau11x. B ca111u c 3mUM 11 xome11 6b1 om.Memumb 6011bmoe BHUMaHue u 11oooep)KKY, 
Komopble Mbl 11011yttae.M a OHJ/11, a ttacmHocmu, om oupeKmopa l1Hcmumyma npo-
qieccopa B.T.KaoblmeBcKow. · 

Mbl yaepeHbl a mo.M, ttmo coo6UJa c.Mo;i.;e.M Haumu a1aUMOBbl200Hoe pemeHue 
acex 11po611eM. Hec.Momp11 Ha m11;i.;e11y10 3KOHO.MUttecKy10 cumya1Ju10, Hame wcy
oapcmao 11oooep;i.;uaaem pmaumue HayKu, u 110 .Mepe mow, KaK 6yoym y11yttmamb
c11 yc11oaUJ1, Hame compyoHuttecmao 6yoem pacmup11mbc11 u Ham BKJlaO a pa6omy 
OHJ/11 yae11uttuaambc11. JI xome11 6bl 1101opaaumb acex 11pucymcmay10UJux c 40-11e
mue.M Hamew l1Hcmumyma u 11o;i.;e11amb yc11exoa a 6yoyUJeM. * 

*CrettorpaMMa BblCTyrIJ!CHHll. 
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/!oKmop Xoce EJIAHKO, 
Ja.MecmumeJH, npeoceoameJl.Jl 
Azenmcmsa no .ROepnoii 3Hepzuu 
Pecny6RUKU Ky6a 

PECIIYEJIHKA MOJIJI.OBA 

I'Jty6oKoyBaJKaeMblii BJtaOuMup I'eopzuesu11! 

llpaaume11bcmao Pec11y611uKu Mo11ooaa Ul.llem BUM u pyKOBOOUMOMy BllMu 
KOJIJleKmUBY cepOe'lHble 11030pll8JleHUJI U llOUJl}''llllUe llO)KeJIQHUJI 110 CJl}''IQ10 
40-u 20008UJUHbl co OHJI o6pa308QHUJI 06aeOUHeHHOZO UHcmumyma 11oepHblX 
uccJ1eooaaHuu. 

06aeouHeHHOMY uHcmumymy 11oepHbtX ucc11eooaaHuu yoQJIOCb opzaHUttHo 
o6aeOUHUmb tjJyHOQMeHmQJlbHbte tjJu1utteCKUe ucc11e008llHUJI C C030QHUeM u coaep
uteHCmBOBQHUeM HoBeumux mexH011ozuu u c pa1aumueM ynuaepcumemcKozo 06pa-
1oaaHUJ1 B coomaemcmay10UJUX 0611acm11x JHaHuu. 

. Jla111111cb Me)KoyHapoOHblM HayttHblM 11eHmpoM, HHcmumym uzpaem Ba)KHy10 
pollb KOK KoopouHamop ucc11eooaaHuu ytteHblX 18 cmpaH - tt11eHoB ::,moil opza-, 
HU3a1JUU u c_noco6cmByem mupoKOU HayttHOU KOOnepatJUU u UHmezpatJUU c Be-

- OYUJUMU tjJu1iltteCKUMU IJeHmpaMu MUpa. 
B Pecny611uKe MoJ1ooaa pa1Bumue HayKu B 0611acmu meopuu 11opa, 3J1eMeH

mapHb1x ttacmu11, cmamucmutteCKOU tjJu1uKu · u BblCOKomeM11epamypHou caepxnpo
oooUMocmu no MHOZOM 06111aHo 110MOUJU u noooep:,,.;Ke Bamezo HHcmumyma. 

)!ec11mKU cmyoeHmOB Mo11oa8CKOZO zocyoapcmBeHHOW }'HUBepcumema 3QKOH
'IUJIU caoe o6pmoaaHue B Ytte6no-HayttHOM 11enmpe Hncmumyma. Cma:,,.;uponKa u 
acnupaHmCKQJI noozomoBKQ MOJIOOblX cnelJUQJIUCmOB npuBeJIU K C030QHU10 8 coc
maae AKaoeMUU HayK Mo11008bl Hll}''IHOZO KOJIJleKmuBa, meCHO compyoHU'lQ10UJeZO 
C }''leHblMU 06aeOUHeHH020 UHCmumyma 11oepHblX UCCJleOOBllHUU. 

TaKue Bbloa10UJuec11 ytteHble coapeMeHHocmu, KaK H.H.Eozo11106oa, E.M.lloH
meKopno, r.H.<P11epoa, H.M.<PpaHK, ,a.H.E11oxuH1JeB u MHozue opyzue, pa6o
maoume B Hncmumyme, OKllJQJIU ozpoMHOe BJIUJIHUe Ha pa1aumue tjJu1uttecKou 
HayKu B nameu pecny611uKe. 

JKe11aeM HOBblX 8bl0010UJUXCJI HO}''lHblX pe1y11bmamoa KOJIJleKmUBY 06aeOUHeH
H020 UHcmumyma 11oepHblX UCCJleOOBOHUU, OQJlbHeumezo eouHeHlLJI ytteHblX cmpaH 
- tt11eHoa HHcmumyma, oocmu:,,.;eHUJI UMu aecoMblX ycnexoa B pemeHuu aKmJQJlb
Hb1x npo611eM COBpeMeHHOcmu. 

Anopeii CAHI'EJIH, 
npeMbep-MUHUCmp 
Pecny6JtuKu MoJtoosa 
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MOHI'OJIH~----------------

O61,eou.11ell110.MY u11cmumymy .RoepllblX UCCJleoo6allUU 

Om UMeHu npa«umeJZbcmBa MoHzoJZuu u om ce611 JZurmo n01opa«J11110 Bae c 

40-JlemHUM 106UJ1ee.M o6pa308llHUJI 061,eiJuHeHHOZO UHcmumyma 11iJepHblX UCCJle-

008llHUU (OHJ/11). 
MoHZOJIUJI KllK oiJHa u3 nepBbtX cmpaH-yttpeiJumeJZeu OHJ/11 BbtCOKO oqeHuBa

em u noiJiJep:;KuBaem iJe11meJ1bHOCmb HHcmumyma, HanpaBJ1eHHy10 Ha ucnoJZb30-

8llHue 11iJepHou 3Hepzuu 8 .MupHblX qeJIJIX Ha 6J1azo tteJ106ettecm«a, Ha pa3Bumue 

UCCJ1eiJ08aHUU 8 06J1acmu q,U3UKU 3Jle.MeHmapHblX ttacmuq, 11iJepHOU q,u3UKU U KOH~ 

OeltCUp08llHHblX cpeo. 
3a npouteiJume 40 JZem 8 compyOHuttecmBe c ytteHbl.MU U3 opyzux cmpaH Hautu 

q,U3UKU np0800UJIU UCCJle006llHUJI 8 pa3JlU'IHblX 06J1acm11x 11iJepHOU q,U3UKU u 00· 

6UJZUCb 3Hll'lumellbHblX pe3yJtbmamo8. HeCKOJlbKO iJec11mK08 HllUlUX HllY'IHblX co

mpyOHUK06 pa6omaJtu 8 OHJ/H u cmaJtu cnequaJtucma.Mu 8 o6Jtacmu meopemutte

cKou u 3KCnepUMeHmllllbHOU 11iJepHOU q,u3UKU, 110epHOU 3JleKmpOHUKU, 8bl'IUCJIU· 

meJtbHOU mexHuKu, npozpa.M.MupoBaHUJI u npuKJZaOHOU .Mame.MamuKu. /13 HUX 10 

HayttHbtX compyOHUK06 3llll/umwm 8 OHJ/11 cmeneHb OoKmopa HayK, a 40 - cmeneHb 

KaHOuoama HayK. TaK:;Ke HeKomopbte HayttHbte compyOHUKU yoocmoUJZucb npe.Muu 

OHJ/11. 
llpu noooep:;KKe OHJ/H 8 1961 zoOy C030llHbl Jia6opamopU11 q,U3UKU 8blCOKOU 

3Hepzuu 8 </Ju3uKo-meXHU'leCKO.M UHcmumyme AKaiJe.MUU HayK, 8 MoHZOJlbCKO.M zo

cyiJapcmBeHHO.M yHueepcumeme 8 1962 zooy .[Ia6opamopU11 11oepHbtX uccJteOo• 

BaHuu, 8 1992 zooy Jla6opamopU11 .MUKpompoHa. 

CompyiJHuttecmBo c OHJ/11 uzpaem Ba:;KHy10 poJtb 8 noozomoBKe KBaJtuq,u-

11upoBaHHblX cnequaJtucmoB 8 Hauteu cmpaHe no 11oepHou q,u3uKe, 3JleKmpoHuKe, 

npozpa.M.MupoeaHUIO, 80 8HeOpeHUU 11oepHOU meXHOJlOZUU U ucnOJlb308llHUU paouo

aKmU6HblX U3omono8 8 ceJlbCKO.M X03JIUCm8e, .MeiJuquHe, zeOJIOZUU U oxpaHe OKpy

,KlllOll/eU cpeObt. 
Mbt yBepeHbl, ttmo KOJlJleKmuB OHJ/11 npuyMHo:;Kum cBou ycnexu u oocmumem 

ell/e 6oJtbutux pe3yJtbmamoB. 
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Ilpe.Maep-.Mu11ucmp Mo11zoJ1uu 
11.)KA CPAii 

. PEC/IYEJJHKA /IOJlbfilA 

llpotjJeccopy B.I'.KaoblmeBcKo.My, 
i)upeKmopy O61,eou11eH11ozo u11cmumyma 
.HiJepllblX UCCJle008llHUU 8 "y611e 

YBaJKae.MblU zocnoou11 oupeKmop! 

no CJl)''lll/0 1061lJleJ1 - 40-JtemUJI co OH.JI o6pa308aHUJI 06ae01meHHOZO 

uHcmumyma 11iJepHbtX uccJZeOoBaHuu pa3pe1uume MHe nepeoamb 8 Baw aopec 

HaUJlyttutue n01opa8J1eHUJ1 u CJI06a 8blCOKOZO 11p113HaHllJI Bee.My .Me:;,.;OyHapoiJHo.My 

KOJIJleKmUBY ytteHblX, cneq1tllJIIICma.M U3 pa3JIU'IHblX 06J1acme1i HayKU ll meXHIIKU, 

pa6omal0ll/ll.M 8 HHcmumyme u compyOHU'lalOll/lu.t C Hll.M, KOlllOpble 8HeCJlll ll 8HO

CJ1m cyll/eCmBeHHblU 8KJZa0 8 pa38umue .Mllp080ll HaJKU. 

C010aHHblu 40 Jtem mo.My Hawo .Me:;,.;OyHapoOHbllt HayttHo-11ccJ1eOoeameJ1bCK111i 

z,eHmp 8 /(y6He, 6J1azooap11 mBopttecKo.My 11omeHz,1taJ1y HayttHbtX pa6omHUK08 u 

YHUKllJlbHOU HayttHO-meXHll'leCKOU IIH<jJpacmpyKmype, Ha 11pom11,1,;eH1tll OOJIZIIX Jlem 

o6ecnettuBaJl ytteHbl.M u3 pa3HbtX cmpaH ycJ1081U1 OJI.JI 11po8eoeH1lJI uccJ1eiJ0BaH111i Ha 

MupoBo.M ypoBHe. 061,eiJuHeHHblU uHcmumym npottHo B1111caJtc11 8 ucmop1110 pa3-

BumUJI HayKu, cmllll lUKOJlOU OJI.JI 08YX llOKOJleHllll 8blCOKOK8llJlll(jJ1tz,11p08GHHblX HG

Y'IHblX KaiJpo8, Komopbte ycneutHO 8eOym pa6omy 8 06J1acm11 c/nHIIKII ll 110epHOll 

meXHUKU 8 UCCJ1e008ameJ1bCKUX UHcmumymax C60IIX cmpaH, a maK:;,.;e 8 iJpyzux 

3apy6e:;KHblX u .Me:;,.;OyHapoiJHblX HayttHblX qemnpax. 06ae01meHHblll UHClllUlll)'lll 

JIOepHblX UCCJleoo8aHUU 8 "y6He Jl8JI.RJICJI ll .R8JI.Re111C.R lUKOJIOll 1108Ce0He6HOZO 

npaKmuttecKozo 8JaUMooeucmBUJ1 u 06ll/eH1U1 npeocmaeumeJ1e1, pa3HblX 1taz,1w

HaJ1bHocmeu, pa3HblX KYJlbmypHblX mpaOlll/Ull U y6e:;,.;oeHllll. 

06pall/a.RCb C n010pa8J1eHllJI.MU 110 CJl)''IG/0 1061lJleJ1 K pJK0800Cm8y ll 8Ce.My 

HbtHetuHe.My KOJlJleK111U8Y compyoHUK08 OHJ/11, ll0380Jlbme MHe maK:;,.;e 8blCKa3amb 

CJI08a ZJty60KOZO yea:;KeHUJI U npU3HaHllJI ytteHbl.M, KOlllOpble 11p11Hlu.tGJlll yttacmue 8 

ezo C030aHuu, a wme.M - Ha npom11,1,;eH1m ttembtpex oec.nm1U1em111, - cBoe,, Oe.R

meJ1bHoc_mb10 cnoco6cmBo8llJIU pa38umu10 HHcmumyma II ezo HayttHblX ycnexoB. 

CezoOH.RutHuu 40-JtemHuu 106UJ1eu OHJ/111100n1Bep:;,.;oaem, ttmo ux 3Hlll)'3UG3.M, He

JtezKuu mpyo U HGCmOU'IU80Cmb 80 8HeOpeH1m 8 ,l,;U3Hb Ca.Mb/X Jl_}''IIUUX 110e1i .Me)l,;

OyHapoOHOZO compyoHuttecmBa ytteHbtx He 11po11GJ1u oapo.M; oHu cy.MeJ111 11epeom11b 

)''leHUKG.M U npee.MHUKa.M C80e nOHlu.tGHUe mozo, '11110 OJI.R Jl/OOeti HG_}'KU 8Cezc)a 

60J1ee cyll/ecmBeHHO mo, ttmo ux 061,eouH.Rem, 'le.M mo, 'lmo .Mo:;,.;em 11x pa31,. 

eouHUl1lb. 
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C Ha'lww 90-x zoooe e 6011bw11Hcmee cmpaH - 'IJleHOB OIIJ/lf 11poxoo1m1 
211y601we 110Jllllllll'leCKlte, o6UJeCm8eHHb/e II 3KOHOMll'leCKlle nepeMeHbl. HbtHetuHee 
p)"K0800Cl1180 06aeOttHeHH020 IIHC11111111YnlG JIOepHb/X IICCJle008GHllli II C8113GHHbte C 
J)y6Hoti y'leHbte HatUJIII e ce6e oocmamo'IHO eo11u, peu11wocm11 11 apzyMeHmoe 01111 
mozo, 'IIII06bl, 8KJI/O'IGJICb 8 xoo 31111/X nepeMeH, 83JlftlbCJI Ja OeJIO 211y60KOti cmpyK
mypHO!i peopzaHUJat/llU lfHcmumyma, coomeemcmeyJOUJeti m1woaHUJ1M 

11paeumeJ1bCftl8 u HG}''IHOti 061qecm8eHHOCnlU cmpaH-}''IGCIIIHllt{. 
flo c11y'la10 106UJ1e11 Hatuew o6UJeW lfHcmumyma nepeOaJO ew pyKoeoocmey, 

a maK;i,:e eceM pa6oma10UJUM 8 J)y6He u 8 cmpaHax-y'lacmHllt{aX }''leHblM u 
cnet{UGJIIICnl(lM, 11po<jJecc110HaJ1bHO C8113GHHb/M C OIIJ/11, CaMbte cepoe'IHble 11030-
paBJleHUJI u HaUJl}''llllUe 11o;i,:e11aH1U1 oa11bHetilllUX Hay'IHbtX ycnexoe u yooe11emeo

peHu11 8llll/UMU Oocmu;i,:eHUJIMU. 
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flpe3uiJe11m 
Pecny611uKu l1011bma 
AlleKcaniJep KBACbHEBCKlf 

pOCCHHCKAJJ <PEJI.EPAaHJJ ----------

KoJtJteKmuey 0611eiJu11e1111ozo uncmumyma J1iJep11blx ucc11eiJoaa11uii -
>1eJKiJy11apoiJ11oii .MeJKnpaaume/lbCmBeHHOU HllJ'lHOU opzaHU3lllJUU 

J(opozue iJpyJb.Jl! 

CepOe'IHO 1101opaBJlJIJO uHmep11aquoHaJ1bHblU · KOJIJleKmue 06aeOuHeHHOW 
1111cmumyma 110epHbtX uccJteOoeauuu c 40-11emHUM 106UJ1eeM! 

PoccUJI MO)l(e") wpoumbc11 meM, 'Imo e 1956 woy ua ee meppumopuu 6btJI 
OC1108ll11 oouu ll3 CaMblX aemopumeniUblX 8 MUpe qeHmpoe </JuJU'leCKOU uayKU. Y 
ucmoKOB ew co1oa11UJ1 cmo11J1u Bb/Oa10UJUec11 oe11meJ1u uayKu - J(.lf.E11oxu11t{e8, 
H.H.Eo20J1106oe, B.lf.BeKc11ep, M.F.MeUJep11Koe, E.M.floHmeKopeo, r.H.<PAepoe, 

lf.M.<JJpaHK. CoeMecmublMU ycUJIIU!MU y'leHb/X paJHbtX cmpan e lfucmumyme '8bt-
110J111eHbt 11ep80KJlllCC1/ble Hll}''IHbte UCCJ1e008ll1/UJI, 0602amU8ll/Ue MUp08}'/0 HllYKY 
BbtOalOUJUMUC.Jt omKpbtmUJIMU e 06J1acmu u1y'leHUJ1 cmpoeHll.Jt Mamepuu. YuuKaAb
Hbte </Ju1u'1ecKue ycmauoeKu no1eOJlJl10m u cezoOH.Jt npoeooumb e )l(UJHb nepc
neKmueubte nay'IHbte npoeKmbt. Batu lfncmumym U38ecmeu .Mupoeou uay'luou 

o6UJecmeeuuocmu 6011btuUM BKJlaOo.M 8 pa1eumue .Me)l(<Jyuapoonow Hay'IHo-mex
HU'lecKozo compyOHU'lecmea u, 8 Koue'-1110.M c'leme, e OeJto c6J1U)l(eHUJ1 Hapoooe. 

EoJtbtuoe JHa'leHue npuOa/0 mo.My, 'Imo pe3}'Jlbmambl </Jy110aMe11maJ1bHbtX 
UCCJleOoBaHUU Bbl ycnemuo UCIIOJlbJyeme OJlJI C030aUUJI u pa38UmUJI 8b/COKUX mex
HOJIOZUU, BHeOpe11UJ1 u peaJ1u1a11uu npuKAaOHblX pa1pa6omoK. Oco6ow yea)l(eHUJI 
1acJ1y)l(1t8aem onbtm coeOuHeHUJI <jJyHOaMeHmllllbHOU HayKu u 06pa1oeaHUJ1 Y'le6-
Ho-uay'IHOW t{eumpa, Komopbtu .JtBJlllemc.Jt ceii'lac cmpyKmypHbt.M noopa10eJ1eHue.M 
Me)l(<JyHapoouow yHueepcumema «J(y6Ha». BeOyUfue y'leHbte u cne11uaJ1ucmb1 
lfHcmumyma aKmueHo pa1euea10m coepe.MeHuble </Jop.Mbt noowmoeKu Hay'IHbtX 
Ka0p08 8b/CtueU K8aJIU{jJUKlllJUU. 

PoccuiicKoe zocyoapcmeo, 011euue(l.Jt ozpo.MHbtu BKJlaO J)y6Hbt e MupoeyJO uay
Ky, u enpeOb 6yoem oKaJbtBamb ece.MepHoe cooeucmeue pa1eumu10 06aeouueuuow 
UHcmumyma .JtOepHblX uccJteOoeaHuii. 

Om eceu oymu )l(eJtaJO BaM HOBbtX ycnexoe, uHmepecHblX omKpbtmuu u meop
'lecKux· ceeptueHuu Ha 6J1a20 HayKu! 

llpeJuiJenm 
PoccuiicKoii (J)eiJepa11uu 
E.EJJbIJ.HH 
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Y11acmHUKll.M npa301108llHUJI 40-JlemUJI o6pa308llHUJI 
O61,eiJu11e1111ozo uncmumyma JtiJepnblx ucc11eiJooa11uii 

JJ.opozue 6pamb.Jt u cecmpbl - y11acm11UKU 11acmo.J1UJezo mop)l(ecmoa! 

E11a20oape11ue Eozy, 11mo aom y)l(e copoK Jlem pa6omHuKu 061,eouHeHH020 

UHcmumyma 11oepHblX UCCJle008QHUU ycneumo mpyo11mc11 paou U3Y'leHUJI npupoo

HblX 118J1eHuii u u1.MeHeHUJ1 K 11y'lzue.My ycJ1oauu )l(U3HU 'leJ108e'lecK020 pooa. CKa1ao 

npapooumeJIJI.M: «HanOJIHJIUme Je.MJ/10 u 06J1aoaume e10» (Eblm. 1, 28), rocnOOb 

8BepUJ1 none'lumeJ1bcmay 'leJ108eKa noJ1Homy 0Kpy)l(a10U1eii ew npupoObl, Komopyio 

.Mbl npu38llHbl no1Hamb u npeo6pa)l(amb C80U.M mpyoo.M. 3mo npu38aHue HaJ1azaem 

HQ HQC BellUJCY10 om8emcmaeHHOCmb, u6o .Mbl OOJl)l(Hbl 6blmb 6J1a20208eUHbl.MU co

pa6omHUKa.MU Bce6J1a2020 Taopqa. 

B 8azueu c</Jepe oe11meJ1bHocmu 'lyacmao maKou omaemcm8eHHOCmu OOJl)l(HO 

6btmb oco6eHHO ocmpbl.M, 8eOb JIOepHQJI 3Hep2U11, (JQ)l(e K020Q OHQ UCllOJlb3yemc11 8 

.MUpHblX qeJ1J1x, .Mo)l(em Hecmu a ce6e 6e1.MepHy10 onacHocmb. Bom no'le.My Hpa8-

cm8eHHoe co1HaHue y'leHow, mpyo11U1e20c11 8 oaHHou 06J1acmu, OOJl)l(HO acezoa 

cmo11mb. Ha cmpa)l(e )l(U3HU u 1oop08bJI 'leJIOBeKa, cmpe.MUmbCJI K paczuupeHu10 

ucnoJlb30BaHUJI 11oepHoii 3Hepzuu He Ha pa1pyzueHue, HO Ha co1uoaHue. 

Beeb.Ma ompaoHo, 'Imo 061,eouHeHHblu uHcmumym 11oepHblX uccJ1eooaaHuii 

npoOOJl)l(aem C80U 602amb1e mpaouquu .Me)l(OyHapoOHow compyoHu'lecm8a, u6o 

'lepe1 coa.MecmHble mpyob1, no.MU.MO 'IUcmo npaKmu'lecK020 83aU.MooeucmaUJI, y'le

Hbte .Mozym aHecmu coaepzueHHO oco6blu 8KJ1ao 8 pa38umue .Mupa u ooaepUJ1 .Me)l(

oy Hapooa.Mu, o 'le.M cauoemeJ1bCm8yem .MHOWJlemHuu onb1m. 

Cepoe'IHO npu8emcm8y10 mpyo11U1UXC11 a HHcmumyme poccuucKux y'leHblX -

Jl100eu, npUJIO)l(U8!UUX HeoqeHU.Mble YCUJIUJI K pa1Bumu10 Hazueu HQYKU, K 3QU/Ume 

om'IU3Hbl om onacHocmeu, K co1uoaHu10 6J1a2ococmo11HUJ1 poccuiicKozo Hapooa. 

Ce200HJ1 ome11ecmaeHHQJI HayKa nepe)l(U8aem HeJ1e2Kue 8pe.MeHa. /l.y.Maemc.11, 'Imo 

u 20cyoapcm80 Hazue, u ace 06U1ecm80 .MOZJIU 6b1 oeJ1amb 60J1b1Ue OJIJI noooep

)l(QHUJI HQ mpaouqUOHHO 8blCOKO.M ypo8He HllY'IH020 nomeHqUQJIQ PoOUHbl, a pa8HO 

u OJIJI mow, 11mo6b1 mpy)l(eHUKU HayKu 8ce20a U.MeJlu oocmoiiHble yc1108UJ1 )l(U3HU . 

Ilpozuy nae, oopozue 6pambJI u cecmpb1, c .My)l(ecm8o.M aocnpuHU.Mamb mpyo

Hocmu, Komopbte, y6e)l(OeH, He npooJ1J1mc11 00J120. If 60, «ecJlu, oeJIQJI oo6po u 

cmpaOQJI, mepnume, 3mo ywoHo Eozy» ( I Ilem. 2, 20). 

I'ocnOOb Oa Oapyem mpy)l(eHUKa.M HHcmumyma U BCe.M y'laCmHUKQ.M Hacmo

JIU/UX mop)l(eCm8 .MUp U 6JlQ20llOJIY'IUe, Oa npe6yoem C Ba.MU 80 8CJIKO.M 006pOM 

OeJle. 
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Ilampuapx MocK08CKUii 
u ace.JI Pycu 
AJIEKCHH II 

Ko1111eKmU8J 
O61,eiJuHeH11020 uncmumyma JtiJepHblX ucc11eiJ08a1tuii 

Yoa)l(aeMble compyiJuuKu 
O61,eiJu11e1111020 rmcmumyma J1iJep1tblX ucc11eiJooauuii, 

aemepa11bl-iJy611e11qbl, 
1111e1tbl Y11euozo co8ema Hucmumyma, 

no11110Mo1111ble npeiJcmaoume11u npaowne11bcm8 cmpa11-y11acmuuq OHJ/H ! 

Cepoe'IHO nOJopaaJ1J110 nae co cJ1aBHbt.M u Ja.Me'lamellbHblM 10611J1eeM - 40-Jle

mueM oe11meJ1bHOcmu YHUKQJlbH020 .Me:,,..OyHapoOHOi!O Ha}''IH020 qeHlnpa. IWKU.M 118· 

JU1emc11 OHJ/11. Ce200HJ1 OHJ/11 - 3mo oocm01m11e 8Ce1i coape.MeHHOii HayK11. 

8KJ1ao, KomopbtU BHec 8a1U l1Hcm11mym a ee pa1811m11e, Mo:,,..em 6bllnb 011peoeJ1eH 

ooHU.M eouHcmaeHHbl.M zopObl.M u e.MKU.M CJI080M - 8blOa10u1111ic11. OH 11ceH II He

ocnopU.M. 

He.Mallo u1aecmHblX qJU3UK08, pa6oma8umx 8 JJ.y6He, 801211a8J11110m celi'lac 

.MHOi!Ue HQJ'IHbte qeHmpbl 8 pa3HblX cmpaHaX, Haq110HaJlbHble GKaOeMIIII HGJK. l1Me

HQ 8eJ1uKux y'leHblX - co1oameJ1eu OHJ/11, pyK080011meJ1e1i ew a8mop11mem

Heiizuux uay'IHblX !UKOJI Ha8e'IHO 811UCaHbl 8 ucmopu10 HayKu. 

CezooHJI 8 Poccuu 110118J111emc11 cyU1ecmaeHHO 60J1b1ue 803.Mo:,,..Hocmeii OJI.JI 

IIOOOep)l(KU qJJHOlLMeHmQJlbHOU HGYKU KGK 8 3KOHO.MU'leCKOM, maK II 8 qJIIHaHC080M 

1U1aHe. Ilpa8umeJ1bcmao Poccuu 6yoem 3my pa6omy 11eJ1eHa11pa8J1eHHO 11po80011mb, 

u 8azu 11Hcmumym 06111ame11bHO 6yoem cpeou mex 1/eHmpo8, Komopbte Mbl 6yoeM 

11oooep)l(U8Q11lb 8 nep8y10 O'lepeOb. 0'1eHb aa:,,..Ho, '11110 ace oocm11:,,..em1J1 061,eo11-

HeHH020 UHCmumyma JIBJIJ110mc11 6JleClnJIU/ll.M pe3JJlb11lG11lOM mecumi HGJ'IHOll KOO· 

nepaquu. 3mom 6ecqeHHbtU Ollbtm Heo6xoou.Mo uc110J1bJ08amb 80 8cex 06J1ac11Ulx 

compyoH1t'lecmaa c opyzu.Mu cmpaHlLMU. 

Ilpo'IHbte YJbt ca111b18a10m OHJ/11 c UEPH - E8po11e1icK01i op2amnaq11e1i 

11oepHbtX uccJ1e008aHuii, KomopQJI HeoaaHo mo)l(e 01nMem1uia caoe 40-J1em11e. 06a 

qeHmpa '1pe38bl'laUHO UHmeHCU8HO u llJIOOOlnaopHO compyOH1l'la10m Me:,,..oy co6mi 

c ca.Mozo Ha'IQJla C8oe20 cyU1ecmao8aHUJ1. IlocJ1eom,i1 y6eoumeJ1bHbt1i 11p11.Mep 3,no

My - y'lacmue 061,eouHeHH020 uHcm11myma a 11epc11eKm1tBHoi, 11 MHozoo6eu1a10-

Uleii npozpaMMe 110 pellJlu1aqu11 npoeKma z11zaHmcK020 ycKop11meJ111 H080i!O 1wKo

lleHUJ1, c03oaaae.Mo20 a UEPH. 

lIOMU.MO JlLMe'lameJlbHblX HGY'IHblX omKpbllnUli II pa1pa6omoK, IICKJl10'1lllneJlb· 

Hou wcJ1y20u OHJ/11 11 UEPH J18J1J1emc11 mo, 'Imo 8Ce1i caoeii iJe11meJ1bHocmb10, 

Ha'la8zueuc11 a nep8oe 11ocJ1e8oeHHoe oec11m1uiem11e, om, c11oco6cm808QJIII iJeJ1y 

C6Jlll)/(eHUJI Hapoooa, 061,eOUHeHUIO ycUJIUll y'leHblX i)ec11mK08 cmpaH HG 11011p11111e 

«.MUpHOi!O amoMa». 

MHe npeocma8J1J1emc11, 'Imo 6blJIO 6bt aecb.Ma c11pa8eOJ11t80, ecJllt 6bl o6e Me.lK

oyHapooHbte Hay'IHble opzaHUJaquu - OHJ/11 II UEPH - 6btJlll 8bl0811H}'11lbl Ha 

coucKaH11e Ho6eJ1e8cKou 11pe.Mu11 .M11pa 1997 zooa. KaK 2J1a8a 11paa11~11eJ1bC11l8a 
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Poccuu, 11a111110u1e1ic11 cmpaH01i-y1JacmHu11eu OHJ/11 u cmpaHoti-Ha61110oame11eM a 
l.(EPH, 11 wmoa noooep,rnmb maKy10 11Hu11uamuay . 

B 0Km116pe 11 3aaepUJ1 pyKoaoocmao J1Hcmumyma, 'lmo npaawne11bcmao 

Poccu11 6yoem oKa3b1aamb aceMepHy10 noooep)KKY O6aeo1meHHOMy 11Hcm11mymy. 
KaK 6a.M U36eCmH0, ace Ha.Me'leHH0e 6 Ka'lecmae nepBOO'lepe0HblX nopyHeHUU 6 
aopec 11paa11me11bcmaa Pocc1111 8 0CH06H0M Bblll0JIHeH0. JI II0JIY'lllJI IIIICbM0 'lJleH06 
aautezo Y'leHozo coaema, zoe Bb1c0Ko 011eH11aaemc11 Co211auteH11e OHJ/11 c Poc

cueii, rwo1111caHHoe a 0Km116pe. 
3mUM co211auteH11eM ycmaHaa1111aa10mc11 11 2apaHmupy10mc11 npaaoaoi:t cma

myc, np11aUJ1e211u II UMMyH11memb1 O6oe0uHeHH020 uHcm11myma c y'lemo.M ezo Me:;K

oyHapo0HOW xapaKmepa. lloHUMa10, 1Jmo ceii'lac 01JeHb aa:;KH0 ycKopumb npo11ecc 

pamuqmKa11uu co211auteH_UJ1. 3mom aonpoc Haxooumc11 noo M0UM 11u1JHblM K0Hm

po11eM. 
Ha.M ecmb Hao 'leM nopa6omamb, coe0uHua Hautu ycUJ1UJ1. Pa3aum11e 3KCne

pUMeHma11bHOii 6a3bl l1Hcmumyma, peaJIUJal/UJI KpynHblX K0H6epcuoHHblX npoeK

moa, npua1ze1JeHue 11Haecmu11uii a <pyH0a.MeHmaJ1bHy10 HayKy u HHOKP, noM0U/b 
yHuaepcumemy a 2. Jl,y6He. - ace 3,no 611a20maopHoe no11e 01111 napmHepcmaa 

.Me)Koy OHJ/11 u npaaume11bcmao.M Poccuu. 
· JJ,peaH11e <pUJ1oco{jJbl 20aopUJ1u, 'lmo a 40 11em Ha1JUHaemc11 «aKMe» - nopa 

pac11aema acex maoptJeCKUX CUJI, Kozoa pa3yM u 3HaHUJI npeapa111a10mc11 a Myo
pocmb, a ynopHblii mpyo cmaHoaumc11 c11y:;KeHueM ucmuHe. 

YaepeH, 'lm0 3,no C II0JIHblM npaB0M M0)KH0 omHecmu K Baute.My 11eHmpy. 
W1110 ace.My K0JIJleKmuay O6oeouHeHH020 UHcmumyma 11oepHbtX ucc11eooaaHuii 

Ca.Mble UCKpeHHUe II0)KeJlaHUJI 300p06bJI, CIJaCmbJI, yaepeHH0cmu 6 6yoy111eM u H0-
BblX HaylJHblX caeputeHuii! 
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llpeoceiJamem, npaaumellbcmaa 
PoccuiicKoii <PeiJepaquu 
B. qEPHOMhIP Jl,HH 

I'J1y60Koyaa»cae.Mblii BllaiJuMup I'eopzue«u'l! 

llpe3uouyM PoccuiicKoii aKa0eMu11 HayK cep0e'lHO no3opaaJ111em MH020mbtcJ11J
Hbtii Ko1111eKmua O61,eouHeHH020 uHcmumyma J10epHblX ucc11eooaaHuii c 40-11emHeii 

2oooa111uHoii 06pawaaHUJ1 HHcmumyma. 

Ja 3,nu 200bl y'leHblMU HHcmumyma 6btJIU Bblll0JIHeHbl nepB0KllaCCHble 
meopemu'lecKue u 3KcnepUMeHmaJlbHble ucc11eooaaHUJ1, no3ao11uautue 3Ha1Jume11bH0 

o6ozamumb <pyHoa.MeHmaJlbHYIO JI0epHy/0 HayK}' H06b/MU 0CH0601l0Jla2alOU/UMU 
pe3y11bmama.Mu. , 

Ko1111eKmU6 6aute20 YHUKQJlbH020 1/eHmpa 603HUK KaK o6oe0UHeHUe npeo
cmaaume11eu 11y1Jutux utK011 a 0611acmu J1oepHoii qJU3UKU, maK 6ypHo pmauaaauteii

c11 a npeoutecmay10111ue zoobl a Hauteii cmpaHe, a oco6eHHocmu a aKaoeMutJecKux 
uHcmumymax. Eo11butUHcmao ocHoaame11eii 11a6opamopuii OHJIH 6blllU UJIU 0CH0-
aame1111.Mu, UJIU num0Ml/a.MU HaytJHblX UIK0JI AKaoe.MUU HayK. B oeHb aautezo c11aa
H0W 106UJ1eJ1 Ha.M oco6eHHO npUllmHo 3,no BCll0MHUmb. 

BmKHaJI oco6eHHOCmb HHcmumyma - MH0201lllaH06blU xapaKmep HaylJH020 
noucKa. WupoKuii tjJpoHm npoaooUMbtX a HHcmumyme ucc11eooaaHuii omKpbtll 
60J1butUe 803.M0)KH0Cmu 0llJI 83aUMH020 npoHUKH0BeHUJI C.Me)KHblX pa3oe11oa HayKu, 
oaJI UMIIYllbC pa3aumu,o H0BblX Hay'lHblX Hanpaa11eHUU. 

WK011e meopemuKoa JJ,y6Hbl npuHao11e)Kum 3ac11yza a tjJop.MupoaaHuu ce200-
HJ1utHux npeocmaa11eHuu o cmpyKmype 3lle.MeHmapHbtX 1Jacmu11 u amoMH0W 11opa, 
6 C030aHUU 0CH0B coape.MeHHOU cmamucmulJeCKOU MexaHUKU, aKCUOMamutJeCKOU 
KaaHmoaoii meopuu noJIJI u opyzux. Bb111011HeHHbte 3oecb meopemutJecKue pa6ombl 
npuae11u K Mame.Mamu'leCK0My 06ocHoaaHu10 maKu:X aa)KHbtX 11a11eHuii, KaK caepx
meKJ1Jecmb u caepxnpoaooUMocmb. 

Japoouautuec11 a Jl,y6He peJ111muaucmcKaJ1 J1oepHaJ1 qJU3UKa, «xo1100Hbtii» 
CUHme3 mpaHcypaH0BblX 3Jle.MeHmoa, Me30HHQJI XU.MU.JI, qJU3UKa y11bmpaxo11o0HblX 
HeumpOHOB, JI0epHaJI qJU3UKa Ha UMIIYllbCHblX nomoKaX HeiimpoHOB U opyzue Ha
npaa11e1tUJ1, a maK)Ke ¢y1toa.MeHmaJ1bHble pa6ombl meopemuKoa cmUMy11upoaaJ1u 
UCCJleooaaHUJI 80 MH0ZUX HaylJHblX IJeHmpax MUpa, IIO0HJIJIU 11oep1ty10 HayK}' Ha 
H0Bbtii Ka1Jecmae1tHbtii ypoae1tb. Hcc11eooaa1tUJ1 Hoaozo cocmo111tUJ1 Mamepuu -

KBapK-211/00HHOU 11Jla3Mbl 110380llllJIU ycmaH0BUlnb zpaHUIJY npUMeHUMocmu npo
lnOH-HeiimpOHHOU Mooe11u 11opa, npuae11u K Heo6xooUMocmu co3oaHUJI meopuu, 
Y1J1tmb1aa10111eu KaapKoabte cmeneuu cao6oobl a 11opax. 

Pa6ombl a 0611acmu <pU3UKU c11a6btX B3aUMooeiicmauii npuae11u K 06oc1to
BaHu10 CY,111ecmaoaaHUJ1 onyx munoa HezimpuHo - 311eKmpo1tH020 u M1001tH020. B 
/1y6He cu1tme3ltpoaaHbl 3lle.MeHmbl ma6111t1Jbl Me1-1oe11eeaa om 102 oo 110, omKpbl
mbt H06ble pacnaobt JI0ep, 3QJI0)Keltbl 0CH08bl C0Bpe.MeHHblX Mem0006 UCCJle006QltUJI 
C 110.M0U/blO HeiimpOH06 KOH0eHCUpoBaHHOZO cocm0JIHUJI ae111ecmaa, 8 moM IJUCJ/e 
u 6uo1102utJecKUX o6oeKmoa. 

3Mozo.M HaytJHbtX ycnexoa ytJeHblX HHcmumyma 11a11J1emc11 utupoKoe .Me)KoyHa
poo1-we compy0Hu1Jecmao u M0U/HaJI co6cmaeHHaJI 3Kcnep1weHmaJ1bHaJ1 · 6a3a 
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OHJJH. Ka'lecm6e1moe 06H06J1eHue 3a nocJ1eoHue 2oobt 3Kcnep1weHmaJ1bH020 ap

ceHa11a co3oa110 Heo6xooIJ.Mbte ycJ106UJl OJI.fl pa36epmbt6aHUJl aKmyaJ1bHbtX 11po2-

pa.MM UCCJle006aHUU C ucnOJlb306aHue.M YHUKaJlbHblX ny'lK06 JlOep CUHXpo<pa3ompo

Ha, 6blCOKOnomO'lHblX w.myJlbCHblX ny'lK06 HeiimpOH06 peaKmopa HEP-2, 

u1-11neHCU6HblX ny'lK06 m.flJKeJlblX UOH06 ijUKJlompoHa Y-400, npomOHHblX u Me30H

HblX ny'lK06 <pa3ompoHa. HccJ1e006aHUJl Ha 3mux ycmaH06Kax, a maK>Ke Ha 

cuHxpompoHe H<l>B3 (Ilpom6uHo) u opy2Ux KpynHetiumx ycKopumeJl.flX Mupa 

HHcmumym npoBooum 6 mecHoM compyoHU'lecmBe c 60J1ee 'le.M 400 Hay'lHbtMu 

11eHmpa.Mu cmpaH-y'lacmHUll u opy2Ux cmpaH. 

Y2J1y6J1eHHbtU nOUCK D 06J1acmu <pyHoa.MeHmaJlbHblX UCCJle006aHuii CO'lemaem

CJl 6 OHJJH c npaKmu'leCKIJ.M npIJ.MeHeHueM pe3yJ1bmamo6 uccJ1eoo6aHuii, co3oa

HUeM o xooe 3Kcnepl!.MeHmo6 /-I06btX npu6opo6, mexHoJ102Uii, cpeocm6 a6mo

Mamu3a11uu u meJ1eKoMMyHuKa11uu. B l(y6He 6bt110J1HeHo ,MH020 uHmepecHbtX u 

6aJKHblX pa3pa6omoK, HaUteOUIUX 3<p<peKmU6HOe UC110Jlb306aHue 6 maKUX 06J1a

Cm.flX, KaK JloepHM 3Hep2emuKa, 2eoJ102UJt u 3KOJ102UJ1, MamepuaJ106eOeHue, 

.MeOUijUHa U 6UOJI02UJl, CeJlbCKOe X03JlUCm60 U Op. 

Bbt110J1fl.fl.fl c6ou 2J1a6Hbte 3aoa'lu, OHJJH o mo JKe Bpe.M.fl oKa3aJl 3Ha'lumeJlb

Hoe DJIUJlHUe Ha pa36Umue <pyHoa.MeHmaJlbHOU JlOepHO-<pU3U'leCKOU HGYKU, noo20-

mo6KJ Kaopoo cne11ua11ucmo6 u 1106btUteHue Hay'lHo-mexHu'lecK020 11omeH11ua11a 

6cex e20 cmpaH-y'lacmHUij. Ycnexu HHcmumyma 6 HayKe, 110020mo6Ke 6btCOKO

K6aJ1U<pu11upo6aHHbtX Hay'lHblX KaOp06, pa36UmUU .MeJKOyHapOOH020 compyoHU'leC

mfla 6btllU om.Me'leHbt 6btCOKIJ.MU npa6umeJ1bCm6eHHb1.MU Ha2paoa.Mu . 

Ilpe3uouy.M PocCUUCKOU aKaoeMUU HayK JKeJlaem 6Ce.M compyoHUKll.M 

06'beOUHeHH020 UHCmumyma JlOepHblX UCCJleOo6aHUU 300p06b.fl, C'laCmbJl u H06blX 

m6op'leCKUX C6epUteHUU. 
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llpe3ui)e11m 
PoccuiicKoii aKaoe.Muu 11ayK 
aKaOe.MUK 
10.C.OCHIIOB 

pupeKmopy 061,ei)u11e1111ozo u11cmumyma J1oep11blx ucc;,ei)ooa11uii 
we11y-Koppecno11oe11my PAH B.I'.KaoblmescKo.My 

Ko.J1JleKmU6Y 061,ei)u11e1111ozo u11cmumyma 
.RoepHblX uccJ1eoo6a11uii 

Ko.Mumem Tocyoapcm6eHHoii l(yMb( Poccu{icK01i <l>eoepa11uu no o6pmo6aHwo 

u HayKe no3opa6Jl.flem KoJIJleKmu6 06'beo1meHH020 1mcmumyma .floepHblX uccJ1eoo-

6aHuii c 40-JlemueM HHcmumyma! 

Ja 3mu 2oobt y'leHbl.MU 6ame20 HHcmumyma noJ1y'leHbl pe3}'Jlbmambl, omKpbl-

6mou,ue H06bte cmpaHUllbt 6 noHIJ.MaHuu <jJyHoa.MeHmaJ1bHoii cmpyKmypbl Mamepuu. 

Hay'lHbte u mexHu'lecKue pa3pa6omKu, 6bll10J1HeHHble 6 OHJJH, HaUIJlu MHO

ZO'lUCJleHHbte npaKmu'lecKue npl!.MeHemui u cma11u ocH0601i OJI.fl pa36umzui mexHo

J102U'leCKOii 6a3bl 60 MH02UX c</Jepax X03Jlltem6a cmpaHbl. 

CmoaHHbtii 6 11ocJ1e6oeHHble 2oobl OJI.fl uccJ1eoo6am1ii 6 06J1acmu «MupH020 

amo.Ma», 6aUt HHcmumym npe6pamUJ1c.fl 6 oouH u3 Beoyu,ux qnnu'lecKux 11eHmpo6 

6 Mupe, cma11 20poocmb10 u CIJ.M60J10M ome'lecmBeHHOti HayKu. 

06'beOuHeHHbtii UHcmumym .floepHblX uccJ1eoo6aHuii Cb12pa11 6bloa10u1y10c.fl poJ1b 

6 pa36umuu <pyHOa.MeHmaJlbHOU HayKu, Jl6Jl.fl.fl np!!.Mep IZJIOOOm60pH020 .MeJKO}'Ha

poOH020 compyoHu'lecmBa . 

)/(eJ1ae.M 6ce.M compyoHUKa.M 06'beouHeHHow 1mcmumyma JlOepHblX uccJ1eoo-

6aHuii 60JlblllUX m60p'leCKUX ycnexo6, H06blX Hay'lHblX 1106eo! 

llpeoceoameJlb Ko.Mumema 
no o6pa3osa11u10 u 11ayKe 
I'ocyoapcmse1111oii /(J.Mbl 
c/JeoepllllbHozo Co6pa11u.J1 
PoccuiicKoii c/Jeoepaquu 
H.H.MEJlhHHKOB 
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Hnmepuaqum-ul.flbHOMy K0JIJleKmuoy 
O61,eouueHHOi?O ,mcmumyma JI0epHblX UCCJle006llHllU 

Becumi 1956 zooa noJJHOMO'lHbte 11pedcmao11meJ111 11 cmpaH nptlH.JlJJll peweH11e 

0 COJOaHUll 6 i?. J(y6He Me:,i.;.iJyHapoOHOi?O UCCJJeiJooameJJbCKOi?O lJeHmpa -

061,eiJ1meHH020 tmcmumyma JliJepHblX uccJJeOooaHmi. 3a copoK JJem cyllJecmoo

oaHU.Jl 061,eiJ,meHHblli llHC11lllmym JlOepHbd IICCJJe0o6aHUU cma.n llpKllM 11p1wepoM 

tmmezpalJUll HG}''lHOi?O ll mexHu'leCKOi?O UHmeJJJJeKma }''leHblX u UH,1,;.eHepo« 

paJJlll'lHblX cmpaH OJI.Jl IIJ}''leHll.Jl 60,1,;.Hei'auux JaKOH06 lpll3UK/l MUKpOMllpa. 

Hcmopllll COJOGHII.Jl 061,eiJ1meHHOi?O llHCmumyma 6 J(y6He meCHO C6.Jl3GHa C 

/WeHGMII Kp}'llHeiitllllX opzaH11Jamopo6 ome'lecmBeHHOll HG}'KII ll meXHIIKII: 

H.B.Kyp'lamooa, E.ll.CJJaocKozo, A.B.To111J11eoa. B ew opzaH111a4u11 npUH1WaJ111 

}''lGCm11e maKUe 8U0Hble }''leHble II PYK0600UmeJJII KpynHeU/llllX KOJIJleKmll606, KGK 

A.ll.A.lleKCaHiJpoo, J(.H.5JJOXIIH!Jeo, B.H.BeKCJJep, B.C.EMeJJb.JlHOB, J(.B.ErjJpeMoo, 

E.I'.KoMap, M.I'.MellJepllKOB, K.H.MellJepllKOB, A.Jl.MIIHlJ, J(.B. CK06eJJblJblH, 

H.E.TGMM. <l>opM11pooaH11e ocHOBHblX HG}''lHblX HanpaoJ1eH11ii HHcm11myma 6blJIO 

c«JlJaHo maK>Ke c iweHGMU 6b1iJa1011J11XcJ1 y1JeHb1X: H.H.5020J1106ooa, M.A.MapKo

oa, A.A.JlozyHooa, 5.M.lloHmeKopoo, r.H.<l>JJepooa, H.M.<l>paHKa, A.M.5aJJOIIHa, 

H.H.I'ooopyHa, B.ll.J(>K.e:nenooa, <1>.JJ.Wanupo, J(.8.W11pKooa. 

OcHooy 3KcnepiweHmaJJbHoii 6aJbl H11cm11myma np11 ezo co1iJa1111u cocmaoUJ111 

iJoa CaMblX coopeMe11HblX 6 me i?OObl }'CKOpumeJJ.Jl 3Gp.1l>K.e111lblX 'lGCmlllf, 6eJ603Me3-

0110 nepeiJa11HblX CooemcKIW Co1010M. B iJa.nbHeiillleM 3KcnepiweHma.nb1l{lJ! 6a1a 

HHcm11myma nonoJJHUJIGCb H06blMII }'HllKGJlb1lblMII IICCJJeiJooameJJbCKIWII ycmaH06-

KaMII: iwnyJ1bC1lb1M11 peaKmopaM11 Ha 6blcmpb1X HeiimpoHax HEP-30 11 HEP-2, yc

Kop11meJ1eM m.Jl>KeAblX uoHoo Y-400, coepxnpoooiJJ111JIW ycKop11meJ1eM JlOep - 11yK

J1ompo110M. B pa1pa6omKy, 1132omooJ1eH11e II Mo11ma:,i.;. 3KcnepiweHma.nb1lblX ycma-

11000K OHJIH 6b1A BJJO:,l(e11 mpyiJ Mliozux npoeKm1lblX opza1111Ja!f11u, npoMblU1J1e1111b1x

npeiJnpUJ1m11ii II cmpo11meJ1eii. Oco6eHHO 6G:,1(1l{lJ! poJJb « 3mOM np1111aiJJ1e*11m KOJ1-

J1eKm11oy onb1m110-3KcnepiweHma.nb11020 npo111ooiJcmoa H11cm11myma. 

061,eiJ11HeHHb1ii 1111cm11mym J1iJep11b1x 11ccJ1eiJooa1111u c M0Me11ma ew 06paw

oa1111J1 JaH.JlJI 00110 113 BeOyllJUX Mecm 6 Mllp060U 11ayKe 6JJazoiJap.Jl 6bl0GIOl!JIWC.Jl 

11ay1J11blM pe1yJ1bmamaM, iJocm11mymb1M o 06J1acm11 meopem111JecKoii </J11111K11, 

<pllJllKII 3JleMeHmap11blX 'lGCmlllf II amoMHOi?O JlOpa, </J11JIIKII mx>KeJlblX 1101106, 11eu

mpo11HOU </JIIJIIKII, <jJUJIIKII KOHOe11c11pooaH1IOi?O cocmO.JlHU.Jl 6el!Jecmoa. Ba)KHeU/lllle 

pe1yJ1bmambl noJ1y1Je11bl o 06J1acm11 peJ1J1muo11cmcKoii J1iJep11ou <p11111K11, ziJe 

HHcm11mym JaHiwaem CaMb1e nepeiJoob1e no111!f1111. 

B coomoemcmo1111 co coou.M cmamycoM Q61,eiJ11He1111b1u 1111cm11mym J1iJep11b1x 

11ccJ1eiJooaH11ii ocy11JecmoJ1J1em caMoe lllllpoKoe Me>K.iJy11apoiJHoe compyiJ11111Jecmoo: 

COBMeCmHble IICCJleOo6aHU.Jl oeiJymc.Jl 6oJJee 'leM C 300 IIHCm11myma.M11 II HG}''l1lbl.Mll 

lfeHmpcu.w o 54 cmpa11ax. 
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MuHamoM Poccu11 )KeJJaem 061,eiJ11HeHHOMY 11Hcm11mymy JlOepHblX uccAeiJo~ 

80111111 HOBblX moop'lecKux ycnexoo, OaJl.bHeiilllezo yKpeMeHll.Jl ezo Me)KOyHapoiJHo-

20 npecmu>K.a, a 6Ce.M 'lJleHa.M MH020HGlfllOHaJl.bH020 KOJIJleKm11oa - 300p06b.Jl, C'la

cmb.Jl, 6J1a2onoJ1y'lllll. 

Munucmp no amo.Mnoii. 3nepzuu 
PoccuiicKoii <Peoepaquu 
B.H.MHXAHJJOB 
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PYMhIHH.H-----------------

MuozoyBaJKae.MblU zocnoiJun .MU1mcmp Eopuc I'eopzueBU'l CallmbllWB! 

YBa»cae.Mble zocmu, Oa.Mbl u zocnoiJa! 

Mue oKa3aua fJbtCOKaJl ttecmb u fJ mo )Ke 6pe.M11 oco6oe yoo6011bcm6ue nepe
oamb co cmoponbt npa6ume11bcm6a Py.Mbmuu zop11ttuit npu6em K 40-11emwo co OHJt 
co3iJanUJ1 06beouneuuozo uucmumyma 11oepHblX ucc11e006auuit u no)Ke11auUJ1 OaJlb
ueuiuux HOfJb/X u fJa)KHb/X ycnexofJ fJ co6peMeHHbtX 0611acm11x pu3uttecKux ucc11eoo-
6anuit U JIOepHblX meXHOJIOZUU. 

KaK u36ecmuo, Py.Mb/HU.JI J16J111emc11 oouoit u3 cmpau, npeocma6ume11u Komo

pbtx po6uo 40 11em mo.My uawo noonucaJ1u Coz11aiueuue 06 opzauuw14uu 0/1JI/1. 
B mettenue 3mozo nepuooa PyMbtHUJI aKmUfJHO yttacmfJOfJaJla u noooep)KUfJaJla 

06beouueHHbtu uncmumym KaK Mamepua11bHO, maK u uumeJ1J1eKmya11bHblM fJKJla
OoM MHOZUX ytteHblX u compyOHUKOfJ, npue3)KafJUlUX (J J(y6uy Ha 6011ee UJIU Menee 
011ume11bHble cma)Kupo6KU. Bo 6pe.M11 3mux noe300K peiua11ucb npo611e.Mbt me
.MamutteCKOZO Mana OJIJIJI, a maK)Ke npo611e.Mbt co6cmfJeHHbtX npozpa.M.M 8 
pyMbtHCKux uucmumymax. C opyzou cmoponbt, uaiaa cmpaua yttacm606a11a fJ co-
3i)auuu KOMnlleKCHOU annapamypbl (J PyMblHUU no KOHmpaKmy C 0/1JJ/1; menepb 
3ma annapamypa pa6omaem fJ JIJIP, JIH<P, JIB3 u fJb/COKO 014euu6aemc11. /13 
ocuofJHb/X uayttHbtX oocmu)Keuuu OHJ/Jf om.Mettmo pa6ombt fJ 0611acmu KOH
oeucupo6aHHbtx cpeo, pu3uKu 311e.Meumapublx ttacmu14, meopemuttecKoit pu3uKu, 
cuume3a u u3ytteHUJI 11oep, no11ytteHHbtX fJ peaK14UJ1x c m.J1)KeJ1b1MU uoua.Mu, a maK)Ke 
fJa)KHbte pe3yllbmambt nycKa ynuKaJlbHb/X ycmpoucmfJ: uyKJ1ompoua, ycKopumellbHO
zo KOMnlleKca m.fl)KeJlblX UOHOfJ Y-400, Y-400M, 6 KomopblX Py.Mb/HU.JI maK)Ke ytta
cmfJOfJaJla c annapamypoit cmoU.Mocmb10 380 mblc. ooMapo6. 

B Knuze, u3i)auuou fJ OJIJ/Jf no c11ytta10_ 40-11emUJ1, fJbl uaitoeme, Kpo.Me 
no3Umu6uou 014eHKU compyonuttecmBa .Me)Ki)y PyMbtnueit u 0/1JI/1, u npU11mHbte 
fJOCnOMUHaHUJI, u KpaCUfJble oy.Mbl PYMblH, Komopble npO)KU8aJIU (J J(y6ne 11u60 ytta
cmfJO(JaJIU fJ pa3HblX COfJeU,aHUJIX. JI03mo.My JI XO'ly om.Memumb fJ MOe.M KpamKO.M 
fJbtcmyMenuu menllbtit npue.M, oKa3aHHbtit UM compyOflUKa.Mu OHJIJI u )KUmeJIJIMU 
zopooa J(y6nbt, npottnble opy)KecKue omuoiueuUJ1 u xotty no)Ke11amb oa11bueitiue20 
pa36UmUJI OJIJ/Jf u zopooy J(y6ue. * 

*CTeHorpaMMa BbICT)'llJieHHJI. 
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llpotj,eccop C.PbllIEAHY, 
llollHOMO'lHblii llpeiJcmaBumeJlb 

npa6umellbCmfJa Py.MblHUU 8 OHJJH 

CJ]OBAIJ.KAJI PECIIYEJIHKA 

I'lly6oKoyBa»cae.Mble 'lJleHbl KoMumema lloJlHOMO'lHblX llpeiJcmaB111neJ1eii 

u 11/leHbl Y'lenozo cofJema, 

JfJa»we.MaJl iJupeKl/UJl Hncmumyma u zocmu, 

iJaMbl u zocnoiJa! 

JI otteHb pao, ttmo uMe10 'lecnib 11p11cymcm606amb Ha mop:,i.;ecnl8ax, 11oc611u1eH

HbtX 40-11emu10 06oeo1meHH020 UHcm11myma llOepHbtX 11cc11ei>ofJaH111i, Komopblti 1a 

WObt cfJoeu 1111oi>omBopH01i pa6omb1 11pe6pam1111c11 fJ oi>H_V 111 Kpy11He1iwux fJ .Mupe 

Ha}''lHblX OJJWHU3aT4UU U Ha <Jelle II/JOOe.MOHC111p11p06aJI 3qJqJeK111116HOC111b .Me:,i.;i)_\'Hll
JJOOHOW compyoHu'lecmBa. 

Xom.11 C1106aT4KaJl Pec11y61111Ka J16J111emcJ1 cmpaH01i-y'lacmHlilfe1i 06oei>1meHHo

w uHcmumyma J/OepHbtX ucc11ei>ofJaHmi c 1 J1H6apJ1 1993 200a, CJIOfJCllfKlle c11e

lfUa11ucmb1 compyiJHU'laJIU c lfHcmumymo.M c ca.Mo20 e20 o6pa306aH1LJ1. Ta,m.M 

o6pa30M, MHe ompaOHO CKa3amb, '11110 nep6)'10 Hll}''IH}'IO 3a1WJIK}' OeCJl111Kll HalllllX 

cmyoeHmofJ 11011yttUJ1u UMeHHO 3iJecb, fJ JfHc11111myme, 'Imo 6011ee 80 npot/eHmofJ 

HalUUX cne14ua11ucm06 ll0 J/OepHoti qJU3UKe, qJU311Ke 3/le.MeHmapHblX 'lllC11111lf II 

C.Me)KHblX 0611acme1i IIOJl}''lllJlll 11popecc110HaJlbHJ;IO 11oc>2011106K}' fJ 11a6opamoplLJ1X 

06oeduHeHH020 UHC111Ul11}'111a J/OepHblX UCCJleOOfJaHllli. OHII )''laC111606aJIU (J Ca.Mb/X 

pa3HblX U YHUKaJlbHblX 3KC1lepu.MeHmax. HeKomopbte 113 HIIX Clll{lJII/ XOJJOIIIO 1136ecm

llbl fJ HayttHOM Mupe, KaK, HanpUMep, IIOUCK MOHO!IOJIJI J(upaKa 110 113/l)''leHIIIO 

Ba«UJIOfJa - qepeHKOfJa. 3c>ecb 6btJla 60Clll//1laHa lllKOJla qmJUKOfJ-111eopemuK06 

C11o«aKuu. HayttHbte compyc>1111Ku, «epH}'fJlllUCb oo.Mo1i, cma1111 «pyHOa.MeHmo.M», 

Ha KOlllOpO.M cmpoUJII/Cb .MH02lle Hay'lHbte lfeHmpbl fJ }'HU6epcumemax II llHCmumy
max C11o«alfKOLi aKaOeM1111 HayK. Hx HayttH{lJl 11po2pa.M.Ma II ceti'lac mecHo CfJJ/3llHa 
C 06oeouHeHHbl.M UHC111UmymoM. 

C opyzoit cmopoHbt, .MHOWM compydH11Ka.M 06oec>1meHH020_11Hcmumyma J1dep

Hb1x ucc11eoo«auuu 3a110.MHUJ11/Cb maKue ottapo6ame11bHbte Menna fJ C1106aK1111, KaK 

OKpecmHocmu CM011eHUlfe u Cmapa JlecHa « Tampax, u)e fJ Ko1111a6opm11111 

UHcmumymofJ C11o«m1Kou aKaoe.Muu HayK, }'HllfJepcumemofJ C1106aK1111 11 «awe20 
lfHcm11myma pe2y11J1pHo 11po«ooJ1mcJ1 Me:,i.;c)yHapooHble KOH</JepeHlfllU u c11M110-

311y.Mbt. Bee 3mo 3GC11lllfJJIJlem Hae fJ Tocyc>apcmfJeHHOM KOMllllleme 110 Hll_\'Ke II 

mexHuKe C1106alfKOU Pec11y61111Ku yc>e11J1mb 11pucma11bHOe fJH1u.taH11e Hawe.My 
Y'lacmu10 fJ OHJI/1 KaK cmpaHbl-JttacmHUlfb/. 

JI pao fJa.M coo6Ufumb, ttmo fJ 1wcmoJ114ee 6peM11 fJeoymcll 11epe2o«opbl Ha 
J.te,,_npa6ume11bcmfJeHHOM ypo6He o cmpoume11bcmtJe c 110.Mo111b10 06-bec>uHeHHO?o 
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uHcmumyma 11oepHblX ucCJ1eoooaHUU 11uKJ1ompoHa Ha11uoHaJ1bH020 11eHmpa npu

lUIGOHblX ucc;1eoooaHuu o C11ooa11Kmi Pec11y611uKe. lloc11e0Hee 6yoem 6eccnopHo 

11pKUM 00Ka1ame11bcmooM mecH020 compy0Hu11ecmoa C11ooaKuu u 061,eo1meHH020 

uHcmumyma 11oepHblX ucc11eoooaHuu. 
B 1aKJ110'leHue 11 6bl xome11 no)Ke11amb oameMy JIHcmumymy o J/,y6He o e20 

copOKaJlemHeM 803pacme 1lOJl8JleHUJI opu2UHaJlbHblX MblCJleU, HG)''lHblX oocmu

j/(eHUU, a oceM compyOHUKa.M - KpenK020 1oopoob11 u ycnexoo o )KUJHU. 
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llpotjJeccop K.HBAHHqKA, 
1a.Mecmumem, npeoceoameJ1.11 
I'ocKo.Mumema no cmpametuu 

pa1oumu.11 o6UJecmoa, 
uayKu u mexHUKU CP 

:., 

pECIIYEJIHKA Y3HEKHCTAH ----------

JJupeKmopy O61,eouueuuozo uncmumyma .11oepn,,,x uccJ1eoooanuii 
npotpeccopy B.I'.Kao1,uueocK0My 

r J1y60 K0J6a»cae.M bill BJla0 U.MUp r eopz ueo U'l ! 

Om UMeHu 1iay11Hoii o6iqecmoeHHocmu Y16eKucmaHa cepoe11Ho n01opaoJ1J110 

Bae u o BameM 11u1,1e oecb KOJlJleKmuo 06,,eouHeHHOW uHcmumyma 11oep1mx uc

c,ieoooaHuu co c11a0Hoii oamoii - 40-Jlemue.M co OH.JI 06pa10oaHUJ1 JfHcmumyma. 

40 11em moMy Ha1ao Ha 6a1e HHcmumyma 11oepHblX npo6J1eM, 3J1eKmpo-

4'u1u11ecKou 11a6opamopuu AH CCCP u Hay'lHblX KOJlJleKmuooo pJ1oa oocmo'lHO

eoponeucKux cmpaH, KumaJI, u Kopeu 6blJl 06pa1ooaH OHJ/H, Komopbtil w 
ucmeKmuu nepuoo cmaJI ooHUM u1 KpynHeumux MeJKOyHapoOHbtX JIOepHblX 1,1eHm

poo. B OHJ/H oeoymcJ1 Hay11Hble ucc11eoooaHUJ1 no Ca.MblM aKmyaJ1bHblM npo611e

Ma.M coopeMeHHOU JIOepHOU qJU3UKU, maKUM KGK qJU3UKa 8blCOKUX 3Hep2UU U 3Jle

MeHmapHblX 11acmu1,1, HeiimpoHHaJI ¢u1uKa, paoua1,1uoHHGJ1 ¢u1uKa moepoo20 me-

1,a, meopemu11ecKaJ1 ¢u1uKa, paouoxu.itUJI u cuHme1 Tiooblx mpaHcypaHOBblX 

31leMeHmoo, uHpopMamuKa u m.o. 

Hay'lHbte omKpblmUJI uHmepHa1,1uoHaJ1bH020 KOJlJleKmuoa OHJ/H no oocmouH

cmoy 1aHUMa,om oeoyique no1u1,1uu o Mupoooii Hayu. 

Mbl JHaeM u 1,1eHUM OHJ/H KaK 1,1eHmp Mupooou HayKu u noo20mo0Ku ob1coKo

KBG11upu1,1upooaHHblX cnei,uGJ1ucmoo OJIJI cmpaH-y11acmHui,. llpaKmu11ecKu c nep

BblX OHeu co1oaHUJ1 OHJ/H y11eHble u1 Y16eKucmaHa ycnemHo pa6omGJ1u u pa6o

ma,om o HacmoJ1iqee opeMJI o e20 J1a6opamopUJ1x. 3a npomeoume 20ob1 comHu 

Mo11ooblx cnei,uGJ1ucmoo Y16eKucmaHa npoUlllu 1a.Me11ameJ1bHYJO UlKOllY o 11a6opa

mopUJ1x OHJ/H; MH02Ue U3 HUX CmaJIU KaHouoama.MU, OOKmopa.MU HayK, u16paHbl 

'llleHa.Mu-KoppecnoHOeHma.Mu u aKaoeMUKa.MU AH PY, pyKoooiJJ1m HG}''lHblMU KOJI

JleKmuoa.Mu u nllOOOmoopHO pa6oma,om 80 MHOZUX ompaCJIJIX HayKu, meXHUKU u 

HapoiJH020 xo1J1iicmoa Y16eKucmaHa. 

Y11eHble Y16eKucmaHa ycnemHo compy0Hu11a,om c OHJ/H u cooMecmHo c 

OHJJH y11acmoy,om o KpynHblX MeJKoyHapoiJHblX npo2paMMax no coopeMeHHblM 

npo611e.Ma.M J1iJepHou pu3UKU. 

AKaoe.MUJI HayK Pecny611uKu Y16eKucmaH OblpaJKaem cooe ucKpeHHee ooc

xuiqeHue oocmuJKeHUJI.MU JfHcmumyma, no1opaoJ1J1em e20 compyiJHuKoo c 1a.Me11a-
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ii, 

me11b1wu oamou u 6b1pa>Kaem 11aiJe>KiJy, 'lmo n11ooom6op11oe 11ay'l110-mex1111'leCKoe 

coopy>Kecm6o Me>KiJy OHJJ/1 u Pecny61111Kou Y36eKucma11 6yoem npoiJ011:;1-:ambc11 u 

pa36U6ambc11. )Ke11aeM 6CeMy KOJIJleKmU6Y OHJ/11 H06blX 11ay'lHbtX u mpyiJo6btX 

oocmu>Ke11uu, m6op'leCKUX ycnexo6 u KpenKozo 3iJopo6bJI. 
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Ilpe1uoenm AKaoeMuu nayK 
Pecny6JlUKU Y16eKucma11 
T.J(.J(}l(YPAEB 

y[(PAHHA 

IIPABHTEJibCTBEHHAJJ TEJJEI'PAMMA 

061>eoune1mblu uncmumym 11oep11blx ucc11eoo6a11uu 
/(upeKmopy Kaob1Ule8CKOMJ 

llo CllY'JalO 40-11emu11 o6pa306GHllJI O6oe011He1111020 IIHC111lllll)'nta 11iJep11blX 

ucc11eiJ06a11uu om uMe11u TocyiJapcm6e1111020 KOMumema YKpa1111b1 110 6011pocaM 

11ayKu, meXHIIKU, llpOMbllUJ!ellllOll 1101111mUKll, llG)'l/llOll 0611Jecm6e1111ocmu llatUell 

cmpa11b1, 6btCOKO oqe11u6a1011Jeu 6ecoMblU 6KJ1aiJ 6atue1i opzamnm111u 6 pa36lll11lte 

11iJep11ou <pUJUKU, no1iJpa61111,o 6atu /111cm11mym co 111aMe11ame11b11mi iJamozi. )/(e-

11a10 iJa11b11eu1Uux nt6op'tecKux ycnexo6, iJocmu:,,.;em11i 6 11po6eiJemm 11ay'l11blX 

11cc11eiJ06a11uu 11a 611a20 11a1Uux cmpaH. 

l10J1110.Mo'lllblU Ilpeocmaoume11b 
npaoume11bcmoa YKpau11bl 8 OHJ/11 
npeoceoame11b I'KHTII YKpau11bl 
B.E.CTOPH}l(KO 
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qEllJCKAJI PECIIYEJIHKA 

YBa»caeMble no11HoMo'lHble npeiJcmaBume11u, 
yBa»caeMa11 iJupeKqu11, 

yBa»caeMble 'lJleHbl Y'leHOZO COBema, 
iJopozue Ko1111ezu, iJpy1bJI! 

06aeo1meHHOM}' uHcmumymy 11oepHbtx ucc11eoooaHu1i o Jiy6He ucno11HJ1emc11 

ce200HJ1 40 11em. B me'leHue 'lemblpex oec11mKoo 11em cooezo cyu,ecmoooaHUJI 

J!Hcmumym npoc11aoUJtc11 p1100M <pyHoa.MeHmaJtbHbtx omKpbtmuu o 11oepHou ¢u1uKe 

u ¢u1uKe 311eMeHmapHblX 'lacmuq u cmaJt ooHU.M uJ oeoyu,ux UHcmumymoo o Mupe. 

/!ec11mKu KpynHbtX y'leHblX, pa6omaoumx UJtU pa6oma10u,ux o Jiy6He, coouHy11u 

py6e)Ku .Mupooou HayKu Ha 1Ha'lume11bHb1u uw2 onepeo. C <pa.MUJtll.JI.Mu 3mux y'le

HblX ocmpe'la10mc11 ceu'lac cmyoeHmbl o y'le6HUKax ¢11111K11. 

/!1111 zocyoapcmo - 'IJteHoo OJIJ/Jf oco6eHHO oa:>KHO mo, 'Imo Jiy6Ha oaJta 

Ha'laJtO pmoumu10 11oepHou ¢u1uKu o ux cmpaHax. TpyoHo nepeoqeHumb po11b 

/!y6Hbl, oco6eHHo npu pmoum_uu 3KcnepU.MeHmaJtbHOu 6a1bl 01111 11oepHou ¢u1uKu .o 

CmpaHQX·}''laCmHUl/OX. flooaOJIJIIOU,ee 60JtblUUHCm80 }'CKOpUmeJteU U opyzou 3KC· 

nepU.MeHmaJtbHou meXHUKU, KomopQJI ucno11b1yemc11 o 3mux cmpaHax, pa1pa6oma

Ha u nocmao11eHa cnequaJtucma.Mu u1 OJIJ/Jf. He MeHee oa)KHO mo, 'Imo npaK

mu'leCKU oce cnequaJtucmbl no 11oepHoii ¢u1uKe cpe0He20 u cmaptue20 noK011eHUJ1 

o cmpaHax-y'lacmHuqax noJt}''IUJtU cooe 06pa1ooaHue u coou y'leHbte cmeneHu 

30eCb, 8 Jiy6He. 

lloH11mHo, 'Imo xapaKmep compyoHu'lecmoa .Me)l(.oy cmpaHa.MU·}''lacmHuqa.Mu 

u OJIJ/Jf nocmeneHHo MeHJ1emc11. To2oa KaK paHbtue pe'lb 1wia o compyoHu'lecmoe 

o pa.MKax HeKomopo20 Ja.MKHymo20 coo6u,ecmoa, ce200HJ1 6blcmpo pa38uoaemc11 

npoqecc UHme2paquu u 21106a11u1aquu .Mupooou HayKu. flo3mo.My oce 'lau,e u 'lau,e 

}''leHble u1 OJIJ/Jf u cmpaH-y'lacmHuq ocmyna,om coo.MecmHo o KpynHbte .Me)l(.OyHa~ 

poo11ble KOJ1Jta6opaquu, 0KJ110'1a10u,ue oec11mKu u comHu 11a6opamopuu ocew Mupa. 

B Hat«e ope.M11 nepeonpeoe1111emc11 po11b HayKu o o6u,ecmoe u 001pacma10m 

mpe6ooa11UJ1 K 3<p<peKmuo110My ucno11b10oa11u10 cpeocmo, ob1oe1111e.MbtX 01111 HayKu. 

Bee 3mo 1acmaoJLJ1em 11ay'l1tble UHcmumymbt, o moM 'IUCJte u OJIJ/Jf, mpa11c

¢op.Mupooamb coo10 oe11me11b11ocmb o cmopo11y noob1tue11UJ1 3<p<peKmuo11ocmu 

¢u11aHcupooa11u11, noobltue11UJ1 npo1pa'l1tocmu nomoKoo <puHa11coobtX cpeocmo, K 

noobltue11u10 pe.1y11bmamuo11ocmu Hay•mou oe11me11b1wcmu o qe110M. 

OJIJ/Jf y)/(.e coe11aJt oa)J(Hbte mazu Ha 3mo.M nymu. Xo'ly om.Memumb moJtbKO 

npuH11mue Hooo20 Ycmaoa Jf11cmumyma, ooeoe11ue npu11qunoo qe11eoo20 
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rjJu11a11cup08QHUJI U 8 noc11eo11ee opeMll 3QKJI/O'leHUe oozooopa Me)l(.oy. OJIJ/Jf U 

cmpa11ou .MecmoHaXo)l(.OeHUJI J!Hcmumyma - PoccuiicKoii C/Jeoepaqueu, Komopblii 

i)aem J!Hcmumymy npo'IH}'/0 npaoooy10 oc11ooy OJLJI OaJtbHeumezo cyu,ecmoooaHUJI 

u pmoumll.JI. 

Ha 3moM nymu, Ha KomopoM' c11eoyem npUJto,Kumb eu,e 11e.MaJto ycUJtuii, 11 

.xome11 6bt no,Ke11amb OJIJ/Jf MHozo ycnexoo. JI yoepe11, 'Imo u o 6yoyu,eM o OHJ/Jf 
6yoym nocmynamb maJtaHmJtUOble cmyoeHmbl, 'Imo 8 OJIJ/Jf 6yoem coe11a11 p110 

4'y1tOa.Me1tmaJtbHblX U 801111}'/0l.qUX OmKpblmUU 8 JIOepHOU lpU3UKe U <pU3UKe 3JteMeH-

mapHblX 'lacmuq. · 

Pmpetuume .MHe n01opaoumb ocex compyo11uKoo OJIJ/Jf u oupeKqu10 Jf11cmu~ 

myma C 106UJtee.M U no,KeJtamb UM MH020 ycnexoo 8 pa6ome U 8 JIU'IHOU )l(UJHU. * 

*CTeHorpaMMa BblC1)1IJICHllil. 

llomtoMO'lHblU llpeiJcmaBume11b 
npaBume11bcmBa 
qemcKoii Pecny611uKu 6 OHJIH 
P.MAX 
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BEHI'EPCKA}l PECIIYEJIHKA ----------

J(opozue K0JlJlezu, iJopo~ue 'iJpy3bJI! 

Bbl ca.Mu no11UMaeme, , 'lmo Moe noJ10JKe11ue oco6oe. Oco6oe, c 0011ou cmopo

Hbl, maK KaK, K Moe.My ZJ1y60KOMY COJKCUleHUIO, Be11zpUR- cezoo1111 11e J!BJLJ1emc11 
cmpa11ou-y'lacm11u11eu, xom11 u compyo11u'laem c 111-lcmumymoM. C opyzou cmopo-
11&1, 11 6blJl oupeKmopoM 3mozo lf11cmumyma, eou11cmae1111b1M u11ocmpa1111blM oupeK

mopoM, u, KOHe•mo, O'leHb MHOZO BOCnOMUHa11uu, ocmaJlUCb CBJ!3U C J(y611oii. KP,O· 
Me 3mozo, 11 npaKmu'lecKu oec11mb J1em pa6omaJl a J(y611e. JI, Ko11e'l110, 11e UMe10 

OqJUIJUCUlbllOZO npaaa ceii'lac Bbtcmynumb om ae11zepcKozo npaaumeJ1bcmaa, 110 
UMe10 npaao Bblcmynumb om 11ay'l11ozo KOJIJleKmuaa, Komopbtii yaaJKaem 
lf11cmumym, Komopb1ii 6J1azooapum o'leHb M11ozux B 3moM lf11cmumyme, KaK u ace 
11azuu cmpa11&1-y'lacm11u11&1. Mbl MoJKeM CKa3amb, 'lmo ace 11azuu y'le11&1e B 06J1acmu 
11oep11oii qJU3UKU, qJU3UKU 'lacmu11 11ay'lUJ1UCb pa6omamb 30eCb, llOJIY'lUJIU onblm 
3oecb, a J(y611e, u ceii'lac ucnoJ1bJy10m 3mom onb1m a pa311b1x J1a6opamopURx Mupa. 
Kpo.Me 3mozo, MHOZO ae11zpoa pa6omaJZu 3oecb, u 11e moJlbKO pU3UKOB, u 3mu 
aenzpbl acn0Mu11a10m J(y611y acezoa c xopozuUM oo6pb1M cepo11eM, c xopozuUMu 
llYBCmBa.MU. OmKpoae11110 ZOBOpl!, MHOZUe U3 HUX C yooBOJlbCmBUe.M npuexaJZU 6bl 
B J(y611y pa6omamb. B o6u,eM, pa3pezuume Mlle JaKOH'lumb 3mo O'leHb KopomKoe 
1/eOpUIJUCUlbllOe ll030paBJleHUe meM, 'lmO (Moll JlU'lllal! maUHal! 11aOeJKoa) KOZOa 
6yoe.M om.Me'lamb 50-JZemue lf11cmumyma, Be11zpUR on11mb 6yoem cmpa11oii
Y"acm11u11eu Ol!Jllf. )KeJ1a10 Ba.M OaJZb11euzuux 11ay'l11&1x ycnexoa u ace ape.Ml! yJ1y'l
zua10u,uxc11 ycJ1oauii. Cnacu6o. * 

AKaiJeMUK J(.Klfm, 
iJupeKmop OHJJH c 1989 no 1992 z. 

*CTettorpaMMa BhICTyIL1eHlli!. 
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<PEJJ.EPATHBHA}l PECIIYEJIHKA I'EPMAHff}l ----

YaaJKaeMblii zocnoiJu11 npotjJeccop KaiJbluieacKuii ! 

Om UMellU <PeoepaJlbHOZO 11paaumeJ1bCl1IBG .\"O'l}' cepoe'IHO 11030pGBU11lb Bae, 

iJupeKIJUIO u acex }''leHbtX u compyo1111KOB lf11cmi11nyma 110, cJ1y11a10 40-JlemUR C03· 
. i)aHUJ! 06ueOUHeHIIOZO UHCllllllll}'ma l!OepHblX UCCJle008GHllli. 

B KOHIJe Hatuezo BeKa, KOmOpblti 'nepeo HG)'KOti BblOBUzaem HOBbte 60JlblUlle 

3aoa11u, 6ec11pe1ll!mcmae1111oe .Me)Koy11apoo11oe compyo111111ecmao y11eHblX - 0011a 
113 Ca.MblX BGJKHblX 11peo110CblJIOK OJIJ! OCBOeHUJ! ozpo.MHOZO 11ome11111wJ1a HG}'Kll II 
meXHUKU 11a 110J1b3Y 'leAoBe'lecmaa. JI y6e)Koe11 B moM, 11mo OlfJllf KaK 11pu311a1111oe 
Me)KiJy11apoo11oe y11pe)KOe11ue C BblOGIOUJILMIICJ! Hll}''lHO-UCCJ1eooBameJ1bCKILMII 

iJocmu:>KellURMU 6yoem U B OaJlbHeiiUle.M BHOCUmb aa:,,,;11blU BKJIGO 8 31110 BeJIIIKOe 

iJeJIO. 
)KeJ1a10 Ba.M u Bazu1LM compyomtKa.M oaJ1b11e1i1uux 60J1b1uux ycnexoa a Batue1i 

11ay11110-UCCJ1eOOBameJ1b<;KOU Oe11meJ1bHOCnIU. 
C yaa:>Ke11ue.M 

Eep11iJ HEYMAHH, 
napJ1aMe11mcKuii mmamc-ceKpemapb 
npu tjJeiJepCUlbHOM MUHUCmpe 
06pa1oaa11u11, 11ayKu, uccJ1eiJoaa11uii 
u meXH0Jl0ZUU 
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KpoMe npueeoeHHblX Bblute, 

e aopec O6aeouHeHHozo UHcmumyma JloepHblX uccJteooeaHuu 

npucJlaHbl npueemcmeUJl u no1opaeJleHUJl 

· om MH02ux UHcmumymoe, 

HQY'-lHblX lJeHmpoe, 

opzaHU3Ql,JUU cmpaH-y'-laCmHUlJ U Hey'-laCmHUlJ 

U om Me>KoyHapO0HblX opzaHU3QlJUU. 



















































,l(OKJia.J(LI 

ua 80-ii: ceccuu 
Y"lenoro coeeTa OlillB 



BCTYIIMTEJihHOE CJIOBO 
HA 80-M IOEMJIEMHOM CECCMM yqEHOfO COBETA OM.SIM 

q.ne11-Koppecno11ae11m PAH B.lJ.l()l(EJJEIIOB 

fny6oKoyBa)KaeMblH npeneenaTem Y1.Je11oro eoBeTa Bnanm.rnp reoprneBH'l ! 

fny60KoyBa)KaeMb1e tJneHbl eoBern! .[t:aMbl H roenona! 

Pa3peumTe MHe npe)Kne Beero npHBeTeTB0BaTb Bae OT nHua Tex ue~momx 

'lneH0B nepBOH eeeeHH YtJeHoro eoBeTa uawero 11HeTHTYTU, K0T0pblM Bbmano etJa

eTbe ll0)KHTb H YtJaeTB0BaTb B pa6oTe TeKylUeH 80-H eeeemt eoBeTa. Hae oeTan0eb 

Beero rn1Tepo HJ TpttnuaTH tJne110B nepBoH eeeeHH eoBeTa. '.:ho npocpeeeopa Ba11 

rautJaH, lJ)Koy fyaun)Kao, lJeeTMHp lliHMaue, HaMeapaiiu ConuoM II H. 

80-H eeee1rn HBnHeTeH I06HneHHOH, TaK KaK npoxonHT B T0p)KeeTBeHHble n1111, 

Korna HaYtJH0e eoo6meeTBO eTpaH-YtJaeTHHU 011.Sll1, H He TOnbKO 3THX eTpau, 

0TMetJaeT 40-neTHe po)KlleHHH uawero 11ueTHTYTa - onuoro HJ Kpynueiiw11x 

Me)Kny11aponHblX HaYtJHblX HnepHblX ueHTp0B MHpa. 

CeronHH, B neHb 0TKpblTHH 3T0H eeeeHH, B eBoeM noKnane H X0'lY 03HaK0MHTb 

Bae e eo6blTHHMH, K0TOpbIe npoHexonHnH B .[t:y6ue 40 neT uaJan, 24-26 eeurn6pH 

1956 r., Korna e0CT0Hnacb nepBM eeecHH Y'leHoro eoBeTa Hawero 11HeTHTYTa. 

3m eeccHH 6bma cnencTBHeM 0'leHb Kpynuoro H; no CYTH, 3noxanb11oro eo-

6b1THH B )KHJHH uayKH uaw11x cTpau, npoHJowenwero wecTblO MecHua~m pauee: 

20-26 Maprn 1956 r. B MocKBe. 

11Me11110 Torna npaBHTenbCTBeHHble neneraUHH on11uuanuan1 roeynapeTB 

cou11a.iJHCTH1.JecKOH opHeHTau1111 - An6au1111, Eonrap1111, BeurpHH, r.r:t:P, KHTM, 

KH.[t:P, Mouron1111, TTonbWH, PYMblHHH, CCCP II lJexocnoBaKHH eo6pan11eb B Mo

CKBe, B npe3HllHyMe AKaneMHH uayK CCCP, ua coBemauHe c uenbio o6ey)Kllemrn 

npeJl)]0)KeHHH 06 HHTerpaUHH yc11n11H CTpau B pa3BHTHH ua116onee cpyunaMeHTanb

HOH o6nacrn COBpeMeHHOH uayKH - Hnep110H cpH3_HKH. 

PeJynbTaTOM 3T0ro C0BelUaHHH HBHn0Cb nonn11ca11He eornaweHHH Me)Kny }'KU3UH

HblMH roeynapCTBaMH 06 YtJpe)KlleHHH O61,enmteHHOro HHeTHTYTU HnepHblX 11e

enenoBaHHH. CTpauoii MeCTOHaxo)KlleHHH 11HCTHTYTa 6bm H36pau CoBeTeKHH CoioJ. 
OcuoBHOH 6a30H Jl)]H opraHHJaUHH O11.Sll1 HBHnHCb nBa HUYtJllblX y1.Jpe)Kne111IH 

AKaneMHH uayK CCCP, pacnono)KeHHblX B .[t:y611e: 11HCTHTYT Hnep11bIx npo6neM 
(nHpeKTop M.f.MemepHKOB, JaM. B.n . .r:t:)KenenoB) H 3neKTpocp113111.JecKM na6opa-
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Pttc. J. OpoTOHHblH CHHXpo~, 
UHKJJOTpOH Ha 3Heprnro 680 M38 

Pttc.2. O)"IKH 'laCTHU BblCOKHX 
3Heprnii CHl!XpOUHKJJOTpoHa 

Topmr (JlttpcKTop B.11.BcKcncp, 3aM. l1.B.Yy1mno). B ttarncM l1HCTHT}'TC (l151Il), 

11a'IHHrui c 1949 r., T.c. }')KC B TC'ICHHe rnccnt ncT, pa6ornn KpynttcttrnHtt B Mttpc 

npOTOllllblH CHHXpOUHKnOTpOH Ha :mcpmro 680 M::iB (pttc.1,2), 11 Ha HCM }')KC 6bm 
BbinOnHCH 6onbllIOH KOMnnCKC HCCnCJlOBaHHH C 1Iacn1uaMH BblCOKHX 3Hcpmtt 

(w6n.1 ). B 3<1>J1AH 3aKaH'IHBanocb coopy)KCHHC caMoro 6onbrnoro B Mttpc 

c1111xpocpa3oTpoua Ha ::iucprmo 10 f::iB (pttc.3). 

Ta6JJHQa 1. OCHOBHLIC 3KCDepUMCHTaJILHLle UCCJle)l0B3HUJI, BLID0JIHCHHLle 

ua nyqKax qacmu eL1coKnx 3Heprnii 680 M3B cu_uxpounKJ10Tpoua K ceHT.116p10 1956 r. 

I. OnpeneneHbl nonHble CC'ICHlfll (ynpyroro H ueynpyroro) B3aHMO,!lCHCTB!fJI HYKJJOHOB 

c ttyKJJoHaMH nptt 3Heprmrx 380+680 M3B. 
2. Onpe,!leneHbl ,!lHCpcpepeHuHanbHblC H nonHblC CC'ICHHll ynpyroro B3aHMO,!lCHCTBHll 

HyKJJOHOB C HYKJJOHaMH B o6nacTH 3Heprnii 380+680 M3B. 
3. 113MepeHbl nonHhlC ce'ICHHll B3aHMO,!lCHCTBHll ~-MC30HOB C npoTOHaMH H ,!lCHTpo-

HaMH (120+390 M3B). , 
4. 113)"ICHa 3HepreTH'ICCKal! 3aBHCHMOCTb nonHbIX ce'ICHHH B3aHMO,!lCHCTBHll UHOHOB C 

nerKHMH ll.!lpaMH B o6nacrn 3Heprnii 140+390 M3B. 
5. l13)"ICHO ynpyroe paccellHHC 7t+-MC30HOB Ha npoToHax (170+360 M3B). 
6. OnpeneneHa 3HepreTH'ICCKal! 3aBHCHMOCTb nonHblX CC'ICHHfi o6pa30BaHlfJI 1t

0
-Me30-

HOB B pp- H pn-coynapeHHllX. 
7. OnpeneneHbl IlOJIHble CC'ICHHll il3aHMO,!lCHCTBlfJI HeiiTpOHOB C ll,!lpaMn npu 3HeprHllX 

380+630 M3B H .!IP-

Puc.3. CnHxpocpa3oTpOH Ha 3Heprnro npoTOHOB 10 f3B 
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L{Ba 3THX ycKOpHTe.1rn BMeCTe C CO0TBeTCTBYIOIUHMH J,!laHmn,rn lf .11a6opa

T0pm1Ml1 o6meii CTOlfM0CThlO 0K0.110 500 M.IIH py6. C0BeTCKasJ CT0poHa nepe,uaBana 

6eJBOJMeJ,utto B no.11hJ0Battue OIUil1. IIepe,uaBanc» TaK:lKe :lKH.11oii cpoH,!l HaY'-JH0ro 

ropo,uKa CTOHM0CThlO OK0.110 110 M.IIH py6. (Bee B ueHax 1956 r.). 

Ha COBemaHHH yno.11HOMOlJeHHhlX npe,ucTaBl1Te.11eii CTpaH-yqaCTHlfU 0115111 B 

MocKBe 6hIJJa HJ6paHa .!lllpeKUHH 11HCTHTyra B C0CTaBe ,uupeKTOpa - lJ.lleHa-Kop

pecnoH,UeHTa AH YCCP L{.11.EnoxHHUeBa H .!lBYX BHUe-,uupeKTopoB - q.11etta-Kop

pecnott,ueHTa AH llexoc.110BaKHH Bau.11aBa BoTpy6ht H npocpeccopa Mapuatta L{a

Hhlwa (ITO.llbWa). 

CoBelUaHHe npe,ucTaBHTeneii CTpaH-yqaCTHHU B MocKBe npHHH.110 TaK:lKe 

peweHHe O COJ,!laHHlf Y'leHoro COBeTa 0115111 BO rnaBe C .!lHpeKTopoM 11HCTHTyra 

KaK PYKOBO,!l»IUero HayqHoro opraHa, onpe,ue.11HJ01Uero HayqHYJO n0.IIHTHKy lf 

OTBeTCTBeHHOro nepe,u KoMHTeToM IIo.11ttoMo'IHhIX IIpe,ucTaBHTe.11eii (KITIT) rocy

,uapctn - lJ.lleH0B 0115111 Ja paJpa6oTKY HaH60.11ee aKTyanhHhlX H nepcneKTlfBHhlX 

HanpaB.lleHHH cpyH.!laMeHTa.llhHhIX HaYtJHhlX HCC.lle,UOBaHHH B 11HCTHTyre. 

CoBeT o6»Jh1Ba.lICH nepHO,!lH'leCKH JaC.llyWHBaTh ,!lOK.113,!{hl ,uupeKUlfH 11HCTHTy

Ta lf .!lHpeKTOpOB .11a6opaTOpllii O peJy.llhTaTax Bhtn0.IIHeHHhIX HayqHhlX HCC.lle,uo

BaHHii H ,uaBaTh HM oueHKy. PaccMaTpHBaTb npe,!l.lI0)KeHHH O COJ,!laHHlf npll Heo6-

XO,!lHMOCTH HOBhIX KpynHhIX .11a6opaTOpHii, ycKopuTe.11eii H.IIH KpynHOMacwn16HhlX 

,uoporocTOHIUHX 3KCnepHMeHTa.llhHhIX ycTaHOBOK ,!l.lIH npoBe,!leHHH HCC.lle,UOBaHHH 

KaK Henocpe,ucrneHHO B 11HCTHTyre, TaK H B ,upyrnx a,uepHbIX ueHTpax, H ,uaBaTh 

cooTBeTcrnyromue peKoMeB,uauHH KIIII. 

IIpe,uycMaTpHBa.lIOCh, 'IT0 ,!l.lIH yqacTHH n pa6oTe COBeTa c npaBOM pewaJOmero 

ro.11oca Ka:lK,!lasJ CTpaHa HanpaB.IIHeT B Hero Tpex CBOHX lJ.lleH0B. L{HpeKTOpa .11a60-

paTopuii M0ryr 6hITh no.11HonpaBHhIMH lJ.lleHaMH C0BeTa T0.llhK0 n c.11yqae, eC.IIH 0Hlf 

HaJHa'leHhl TaK0BhIMH CB0HMH npaBHTe.llhCTBaMlf. 

B TO BpeM» 'l.lleHaMH coBeTa OT CCCP 6h1.11H Ha3Ha'leHhI '1.11.-Kopp. AH CCCP 

B.11.BeKcnep, aKa,neMHK AH CCCP 11.E.TaMM H anrnp arnro ,uoK.1Ia,na .!lOK1:0P 

qJHJHKO-MaTeMaTHtJecKHX HaYK B.IT.L{:lKe.11enoB. 

IIepcoHanhHhtii cocTaB lJ.lleHOB nepnoii ceccuH YtJettoro conera 0115111 o'leHh 

BTTe'laT.IIHeT, TaK KaK co,uep:lKHT HMeHa MHOfllX Bhl,!lalOIUllXCH yqeHbIX, Wllp0KO 

HJBeCTHhIX B MHpe. 

K CO:lKa.lleHHIO, MHOrtte HJ Tex, KT0 yqacTB0Ba.11. n pa6oTe nepnoii cecCHlf, K 

HaCTOHIUeMy BpeMeHH Y:lKe YW.IIH H3 )l(HJHH. Ho H ClJHTaJO ce6» o6»JaHHhlM Ha

TTOMHHTh BaM O Tex HJ HHX, KTO npHHHMa.11 Hau60.11ee ,ue»Te.llhHOe yqacTHe B pa6o

Te COBeTa, aKTHBHO cnoco6crnoBan CTaHOB.lleHHIO u pa3BHTlflO Hawero 11HCTH"ryra 

H YKpen.11eHHIO ero Hayqttoro aBTOpHTeTa B MHpe. IIpe)K,!le Bcero 3TO L{.11.E.110-

XHHUeB (npe,uce,uaTerrh YtJettoro conern), B.BoTpy6a, M.L{aHhIW (3aMeCTHTe.lllf 

npe,uce,uaTerr»), tJ.lleHhI coBeTa - B.11.BeKcnep, 11.E.TaMM, o KOTOphIX » y:lKe ym>

. MllHa.11. L{anee, aKa,ueMHK AH KHTasJ BaH faH'laH, .11aypeaT Ho6erreB~KOH npeMlllf 

aKa,!leMHK AH f.L{P rycTaB repu, rnaBa IIIKO.llhl TeopeTH'leCKOH qJHJHKH B I10.11hllle, 

copaTHHK A.3iiHIIITeiiHa aKa,ueMHK AH I10.11hWH Jleono.11h,u l1ttcpe.11h.!l, ocHoBaTe.llh 
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11 ,uttpeKTop 11HCTIITyra a,uepttoii cp11J1tKH B Cocp1111, B11ue-npeJ11,ue11T AH Eo.11rap1111 

aKa,ueMlfK feoprnii Ha,u:lKaKOB, 0CH0BaTe.llh H m1peKT0p l111CTHTyra »nep11oii 

cpHJHKH B KpaKoBe aKa,ueMHK AH I10.11h1IIH feup11x HeBon1111'laHcK11ii, ,u11peKTop 

HucrnTyra aTOM11oii qJHJHKH B EyxapecTe aKa,ueMHK AH PyMhlHHII Xopu» Xy.11y-

6eii, KpyntthIH cneu1-1anucT B 06.11acT11 KOCMH'leCKHX .II)"leii, mIpeKTOp Ue11Tpa.1Ih

uoro HHCTHTyra cpttJHtJecK11x 11cc.11enoBaHttii B Eynanell!Te aKa,ueMHK AH Beurp,rn 

Jlaiiolll 51HOIIIH. 
IIepBasl ceCClfH Y'!e11oro COBeTa 6h1.11a nocB»llleHa peweHHIO HCK.IIIO'IIITe.llbHO 

Ba:lKHhlX H npmlUHllHa.llhHhlX B0npocoB. Otta oKaJanach O'leHh n.110,uoTBOpHOH. Ee 

pewemrn cpaKTH'leCKH onpe,ue.1111.1111 tta)"IHOe .11ttuo lfocnnyra. 
Ha tteii 6b1.110 ,ueTanhHO o6cy:lKneuo H npHH»To IIo.110:lKetrne 06 Y'leHoM coBe~e 

Ol151l1. 
CoBeT Jac.11ywan ,uoK.1Ia,u L{.11.EnoxmmeBa o HaMetJae~toii cTpyKType l111cT11Ty-

Ta H nepcneKTlfBH0M n.11aHe ero paJBHTHH. 8 CBOeM BhlCTyn.11e111111 OH, B 'laCTHOCTH, 
CKaJan: «IIepe,u yqeHhlMlf, COTpy,uHHKaMH uawero l1HCTHTyra CTOllT no'leTHasJ, YB
.11eKaTe.1IhHasJ, HO OlJeHh TPY.!lHasl Ja,naqa: CBOeii aKTHBHOii, TBOp'leCKOH pa6oToii 
onpaB,UaTh Te Ha,!le)K,!lhl, KOT0pble B03.llaraJOT HapO.!lhl HaWHX CTpau-yqacTHHU Ha 

Halli 11HCTHTyr». 
L{MHTpHH 11BaHOBH'I OTMeTH.11, 'ITO B peweHHH M0CKOBCK0ro COBemaHHH npen

CTaBHTe.lleH CTpatt-yqacTHlfU 6bt.lIO YKaJaHO Ha ueo6XO.!lllM0CTh COJ.!laHHH B paMKax 
l1HCTHTyra K0Mn.lleKca .11a6opaTOpHH, TeMaTHKa KOTOpblX KaK M0:lKH0 no.11ttee orne

'la.lla 6bI HaYtJHhIM HHTepecaM BCex CTpaH-)"laCTlllfU 0115111. 
3Ta TeMaTHKa ,!l0Jl)KHa BK.IIJO'laTh, C 0.!lHOH CTOpOHhJ;rny60K1te Teopent'leCKlfe 

paJpa6oTKlf lf H.!lelf, a C .upyroii - cpyu.uaMeHTa.llhHhle 3KChepHMeHTa.llhHhie llCC.lle
.!l0BaHHH, HanpaB.lleHHhie Ha 0TKphITlfe H0BblX HB.lleHHH lf JaKOHOMepHOCTeH, 

CTHMy.11upy101UHX ,uanhtteiilllee paJBHTHe Teopuu. 
B peJy.llhTaTe o6CY:lK.!leHHH Y'leHblH COBeT npHHH.11 peweIme HMeTh B COCTaBe 

l1HCTHTyra llHTh .11a6oparnpuii: 
I. Jia6opaTOplllO a,uepHhlX npo6.11eM (J151IT) c CHHXp0UHK.IIOTp0H0M 680 MaB 

tt c .11a6opaTOpHeii pa,uHOXllMlflf u ».uepHOH cneKTpOCK0nHH; 
2. Jia6oparnpHIO BhlC0KlfX 3Heprnii (JIB3) Ila 6aJe ClfHXpocpaJOTpOHa 10 f38; 
3. Jla6oparnpHIO HeHTpOHHOH qJllJlfKlf. (JIH<l>) C ».uepHhlM peaKTopm,1; 
4. Jla6opaT0plllO ».uepHbIX peaKUlfH (JI51P) C UHK.II0Tp0H0M MHOroJap».UHbIX 

HoHoB (Y-300) c 3Heprneii $ IO MaB/HyK.11.; 
5. Jia6opaTOplllO TeopeTH'leCKOH qJllJHKH (JIT<t>) C BbllJHC.IIHTe.llbHblM ueHTp0M 

H cHcTeMoii 3BM. 
' Ha 3TOH )Ke ceccHH COBeTa COCTOH.II0Ch o6CY:lK,!leHHe KaH,UH.!laTyp lf Bht60phl 

.!lHpeKTopoB .11a6oparnpuii. E,uu11ornac110 6h1.11H ll36pa11h1: 
• ,uitpeKTopoM JI51II - ,uoKTop cpHJHK0-MaTeMaTH'lecK11x HaYK B.IT.L{:lKe.11enoB, 
• ,uupeKTopoM JIB3 - q.11e11-KoppecnoH,!leHT AH CCCP B.11.BeKcnep, 
• ,uupeKTopoM JIH<t> - q.11e11-KoppecnoH,!leHT AH CCCP 11.M.<l>paHK, 
• ,uupeKTopoM JIT<t> - aKa,ueMHK AH CCCP H.H.Eoro.111060B, 

HeCKO.llhKO noJ,UHee 6hI.II HJ6paH 
• ,uupeKT0poM JI51P - q.11e11-Koppecnou,ueHT AH CCCP r.H.<t>.11ep0B. 
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Pttc.4 . .UttpeKUlfll 0115111 H impeKTopa na6oparopttH. Cnesa Hanpaso: 1mpeKTop Jla6oparopttH 
tteiirpottttoii cfittJlfKlf H.M.<l>paHK, Bttue-nttpeKTop Httcrttryra M.Jlatt1,1w, llttpeKTop Jla6opa-· 
TOplflf JlllepHhlX npo6JJeM B.TT.,IJ,Jt<enenoB, BlfUe-llHpeKTOp Httcrmyra 8.Borpy6a, llHpeKTop 
Httcrmyra ,U.H.6noxHHUeB, anMttHttcrparnBHhIH nttpeKTop Httcrttryra B.H.CeprnettKo, 
nttpeKTop Jla6oparopttH s1,1c0Kttx 3Heprnii B.H.BeKcJJep, noM. llHpeKTopa Httcrmyra 
A.M.P1,1JK0B, llHpeKTop Jla6oparoptttt reoperw1ecKoH cfJHJttKlf H.H .6oromo6os, nttpeKrop Jla-
6oparoptttt l!lleptt1,1x peaKUHH f.H.<l>nepos 

N!MHHHcTpaTHBHhIM ;mpeKTopoM O11.SH1 6blJ1 Ha:ma'IeH B.H;CeprnenKo, 

noMOIUHHKOM lJHpeKTopa A.M.PLDKOB. 

Ha pttc.4 npelJCTaBJJeH nepBbIH lJHpeKTopaT 0115111. 

Ecntt no 6aJOBhIM ycraHOBKaM Jl51fl, JIB3 H Jl51P HHKaKHX npHHUHnttanhH~Ix 

3aMe'IaHHH Ha COBeTe Bl,ICKaJaHO He 61,mo, TO no JIH<l> COCTOJIJJaCb onpelJeJJeHHruJ 

lJHCKyccttH no aonpocy: KaKoH peaKTop 6y1JeT lJJIH nee 6a3oif? 

n:.11.EnoxHHUeB HanOMHHJJ, 'ITO Ha MapTOBCKOM COBeIUaHHH npelJCTaBHTeJJH 

pHlJa cTpaH (4CCP, ITHP H KHLl:P) npe1Jnarantt paccMoTpeTb aonpoc o B03MO)l(

Hocrn CTpOHTeJJbCTBa a 0115111 MOIUHOro peaKTopa Ha 50 MBT c nOCTOHHHOH 

nJJOTHOCTblO nOTOKa HeHTpOHOB, 'ITO o6ecne'IHJJO 6bl B03MO)l(HOCTb pewaTb Ha HeM 

3alla'IH He TOJJbKO 'IHCTOH (pH3HKH HeHTpOHOB, HO TaK)Ke If pa3JJH'IHbJe TeXHO

JJOrtt'IeCKHe npo6neMhI, CBHJaHHhle c cOJllaHHeM H 3KcnnyaTautteif A3C H lJpyrnx 
aTOMHblX yCTaHOBOK. 

Orne'IaJI Ha nocrasneHHl,IH aonpoc, lJHpeKTop 11HcrnTyra Ll:.11.EnoxHHUeB co

o6mttn, 'ITO llHpeKUHH 11HCTHTyra BHHMaTeJJbHO H3Y'!HJla 3TY npo6neMy If npttwna 

K JaKJJJO'IeHHIO, 'ITO CTpOHTb TaKOH peaKTOp B Ll:y6He Heuenecoo6pa3HO. 

flo'leMy? fJOTOMY, 'ITO 3TO Tpe6oaano, Bo-nepBblX, lJJl}I ero pa3MemeHHH OCBO

eHHJI COBepweHHO HOBOH nJJOIUalJKH, 3Ha'IHTeJJhHO YllaJJeHHOH (Ha 7-8 KM) OT. 

OCIIOBIIOH 6a3bl 11HCTHTyra, B0-BTOpbIX, C03lJaHHH TaM na6opaTopHH, )l(HJJOro ro~ 

pOlJKa If 3Ha'IHTeJJbHOro KOMnJJeKCa cneuH<pH'IeCKHX coopy)l(eHHH, B-TpeTbHX, B 
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CBJl3H C BblCOKOH CTOHMOCTblO caMoro peaKTOpa If Bcex YKa3aHHblX Bblllle coopy

)l(eHHH, 3TO OTBJJeKaJJO 6oJJbllJHe (pHHaHCOBble cpelJCTBa OT peweHHH rnaBHblX 3a-

1Ja'I 11HCTHTyra KaK ueHTpa, 3aHHMaIOIUerocH <pyfflJaMeHTaJJbHblMH HCCJJelJO

BaHHJIMH B o6naCTH (pH3HKH 3JJeMeHTapHblX 'IaCTHU If aTOMHOro HlJpa. 

8 pe3yJJhTaTe KOpOTKOH lJHCKYCCHH Bonpoc O CTpOHTeJJbCTBe MOIUHOro peaK

rnpa B Ll:y6He 6bm JaKpbIT. 

Ceccm1 npHHHna peweHHe, 01Jo6pH101Uee npe.llJJO)l(eHHe n:.11.EnoxHHUeBa o 

cTpOHTenbcTBe lJJIH JIH<l> Ha nnomalJKe Jl51fl HMnyn1,cHoro peaKTopa, pa60Ta10me

ro Ha 6b1cTp1,1x HettTpOHax (116P), Ha nepa1,1x nopax co cpe.llHeH MOIUHOCThJO 

npHMepHO 1 KBT. TeXHH'IeCKOe 3alJaHHe Ha npoeKTHpOBaHHe TaKOro peaKTopa, 

pa3pa6oTaHHOe no H,llee If no,ll PYKOBO.llCTBOM Ll:MHTplf}I 11BaHOBH'Ia B O6HHHCKe, 

npaKTH'IeCKH y)l(e 61,mo nO.llffiTOBJJeHO. 

3TOT peaKTOp n03B0JJ}IJI BbinOJJHHTb lllHpOKHH cneKTp HaY'IHhlX HCCJJe,llo

BaHHH, Ha'IHHruJ C H3MepeHHH nOJJHblX HeHTpOlmblX CelleHHH, CelleHHH 

palJHaUHOHHOro 3axBaTa If pacceHHHH,' celleIIHH lJeJJeHHH If T . .[l., a TaK)l(e BbinOJJ

HHTb 6onee TOHKHe OnhlTbl no HCCJJe,llOBaHHIO ncx-peaKUHH Ha pe30HaHCHblX HeHT

pOHax, H3MepeHHIO nonHpH3yeMOCTH HettTpOHOB If .llp. Ll:nH TaKOro peaKTOpa Tpe-

60BaJJOCb Bcero OKOJJO IO Kr nnyroHHH npH lJJIHTeJJhHOCTH KaMnaHHJI nopH.llKa 

lJeCHTKOB neT. 
Ll:nH HJJJJIOCTpauHH MO,lleJJb TaKOro peaKTopa npHBe,lleHa Ha pttc.5. B MOMeHT, 

KOrlJa BKJlalJbllll Hl 
235u (90 % ) + Mo (10 % ) BO apama10meMCH co CKOpOCTblO 

5000 06.IMHH • .llHCKe npOXOlJHT Me)f(lJy llBYMH naKeTaMH aKTHBHOH 30Hbl B BH,lle 

CTep)l(Hett H3 
239

Pu, B03HHKalOT MOIUHbJe HMnynhCbl HeHTpOHOB .llJIHTeJJbHOCTblO 

-35 MKC C l!aCTOTOH nptt6JJH3HTeJJbHO 80 pa3 B ceKyH.llY H nOTOKOM HettTpOHOB 

1014
• O6IUHH BHll nocTpoeHHoro peaKTopa 116P-l npttBe,lleH Ha pttc.6. 

3TO pellleHHe, KaK nOl.llHee OKa3aJJOCb, HBHJIOCb O'IeHh 3cpcpeKTHBHblM, TeM 

6onee 'ITO y)l(e TOr.lla npocMaTpttaanac1, B03MO)l(HOCTh C03.llaHHH no.llo6uoro peaK

rnpa ua cymecTBeHHO 60JJblllYJO MOIUHOCTb. 

KpoMe Toro, OHO n03BOJJHJJO BblCB060.llHTb cpelJCTBa, 'Ipe3BhlllaHHO Heo6-

XOlJHMble .llJJH 3aaepweHHH pa6oT no KOMnJJeKcy c1mxpocpa3oTpoHa, a TaK)l(e lJJIH 

CTpOHTeJJbCTBa OCTpo ueo6XO.llHMblX If OTHOCHTeJJbHO He,llopornx 061>eKTOB, TaKHX 

KaK 3.llaHHe TeopeTH'IecKott na6opaTopHH, na6opaTopHH }llJepHott cneKTpocKonm1 

If PalJHOXHMHH If .llP-

Ha 3TOH )Ke ceCCHH no nopY'IeHHIO .llHpeKUHII H BblCTynHJJ C KpaTKHM ,llOKJJa

lJOM, B KOTOpOM o6ocHOBbIBaJJaCh Heo6XO.lllIMOCTb coopJ)l(eHHH Ha rnaBHOH nno-

lUalJKe 0115111 OnblTHOro 3aBOlJa c pa6o'IeH nJJOIUalJblO - 7000 M
2 

H napKOM CTaH

KOB -}50 llJT. (Tenepb 3TO Qfl 0115111). 

rnaBHblM aprJMeHTOM B nOJJb3Y C03lJaHHH TaKOro ue60JJbllJOrO 3aBOlJa }IBJl}I

JIOCb TO, l!TO Ha HeM MO)l(HO 61,mo 61,1, He o6pamruicb B npOMbllllJJeHHOCTb ('ITO 

Bcerlla He npocTO), II3ffiTOBJl}ITb palJJH'IHYIO 3KCnepHMeHTaJJbHYIO annapaTypy: 

MarnnTHble cneKTpOMeTpbl, MOlleJJH ycKOpHTeJJeH, KOMnneKTbl HCKpOBblX, 
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.nmfJcpy3HOllllhlX, CTpHMepHblX, npeHcpOBbJX, nponopUIIOllaJJbllblX KaMep, 

pa3JHf'-IHOro nma II pa3MepoB CUHHTHJlnllUH0IHlble ll 'lepeHKOBCKlle C'leT'lllKII, a 

TalOKe THpm1rnposaTh B TblCHlJaX 3KJe11,mm1poB M0llYIHI snep11oii 3JJeKTp0HlfKII, pa3-

pa6oTaHHble B na6opaTopm1x 11HCTHTYTa, ll T.ll. 

3TO npelIJJ0)KeHHe TaK)Ke 6hlJIO ono6peHO Y'leHblM C0BeTOM. 

B pe3ynhrnTe nepBblH llHTHJJeTHHH nnau pa3BHTIIH 11HCTIITYTa, ccpopM11posa11-

HhlH ll ono6peHHblH Y'leHhlM COBeTOM, co.nep)KaJJ cneny10u111e ll03HUHH (CM. 

rn6n.2). 

Ta6;mua 2. Illmmernnii UJ1aH pa1snrnH OIUIII ua 1956--1960 roJlLI 

Ha11MeHoiiam1e 061,eKrn Op11eHT11p. CpoKII 

CT0HM0CTh crpol!TeJlbCTBa 

B 11,lnH ov6. 

I. Kopnyc CHHXpoqia3oTp0Ha C H3MepHTeJlhHblM 19,58 I KB. 56 r. - IV KB. 57 r. 

naBHnh0H0M (K. N~l) JIB3 

2. 3HepreTH'leCKHH Kopnyc cHHxpoqiaJoTpoHa 4,82 I KB. 56 r. - IV KB. 57 r. 

(K. N~2) Jl83 

3. 3HepreTH'leCKIIH Kopnyc 113MepHTeJlbHhlX na- 19,15 I KB. 56 r. - IV KB. 57 r. 

BHnh0H0B CIIHxpocfla30TpoHa (K. Nda) JIB3 

4. H3MepHTeJlbHblH naBHnh0H CIIHXpoqia30Tp0Ha 37,00 I KB. 57 r. - IV KB. 58 r. 

(K. N~ 16) JIB3 

5. ToHHeJlb C K0MMyttHKaUHJIMH ,!l/lll 113Mep11- 1,50 I KB. 57 r. - IV KB. 57 r. 

TeJlhHblX naBHnb0H0B CIIHXpoqia30TpOHa JIB3 

6. BollOP0/lHall KaMepa C KpHOfeHH0H ycra- 25,00 I KB. 57 r. - IV KB. 59 r. 

HOBKOH II CTaHUllll 0lKHJKeHllll B0/l0p0lla 

Ha 30 n/'lac JIB3 

7. AuMIIHIICTpaTHBHhlH Kopnyc JIB3 1,00 I KB. 56 r. - I KB. 57 r. 

8. l.(HKJJOTp0H-YCK0pHTeJlh MH0f03apll/lHhlX 100,00 11I KB. 56 r. - IV KB. 59 r. 

110HoB aJorn Ha :meprmo 120 M3B (M3H) 

JI5IP 

9. Pa/lllOXIIMHlJeCKall na6opaTOp11ll 6,00 II KB. 57 r. '- IV KB. 58 r. 

10. HMnyJJhCHhlH 6hlcrpbltt peaKTop (HEP) 11 11,00 IV KB. 56 r. - IV KB. 57 r. 

3/laHHe Jla6opaTOpHH HeHTpOHHOH qJll311KII 

11. Jla6opaTOpHhltt Kopnyc JI5In 4,17 IV KB. 54 r. - IV KB. 56 r. 

12. Kopnyc Jla6opaTOp1111 TeoperntJecKott 3,00 I KB. 57 r. - II KB. 58 r. 

qJH311KII 

13. 3aBO/l 3KCnepHMeHTaJJhHOH qJH3HlJeCK0H 6,00 11I KB. 57 r. - III KB. 59 r. 

annaoaTyphl 

HaMelJe!!HaH 3TIIM nna110M o6mas cyMMa 3aTpaT Ha KallHTaJJbH0e CTpOHTeJJb

CTBO s 1956-1960 rr. COCTaBHJJa 240 MJIH py6. 
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OcHOBHaSI lfaCTb cpencrn 11anpasmmacb 11a TO, lfT06bI B03M0)1(110 6blCTpee 

BBCCTH B llCHCTBHe CIIHXpocpa3oTp011 II ycKOpl!Tb IIOJIYlfCHIIC HaYlfllblX pe3yJJhTaTOB 

B 0611acTH :mepmii lfacn1u, HCllOCTymlblX B TO spe;,.rn nm1 YlfCllblX npyrnx sinepHblX 

ue1npos. 

OcymecTBJJCIIHC HaMClfCHHOro n11a11a o6ecnelfHBaJJO YlfCHblM 0115111 803M0)1(

IIOCTH nposeneHHSI HCCJICllOBalll!H B OlfCHb WHpOKOH 0611acTH 3Heprnii lfaCTHU, OT . 

MaJJblX llOJICH 3B llO 1010 
38. 

Peanu3auusi 3TOro nnaua OTKpbrnana TaK)l(e xopowue nepcneKTHBbl nnsi npo

seneImsi IICCJICllOBaHHii B 0611aCTH KOHllCHCHposammro COCTOSIHHSI semecrna, 

pa.rmo611011ornu, paimau11mrnoii KOCMHlfCCKOii 6HOJIOrllH, JIYlfCBOH Tepanm,, B 

0611aCTH C03namrn pa3JJHlfllblX pa.LIHOH30TOIIOB C UCJlblO HCIIOJlb30BaHHSI ~x B 

MC!lHUHHe H uapOllHOM X03SIHCTBe soo6me H T.ll. 

COJllaHHe TeopeTHlfCCKOH 11a6opaTOpHH BO rnase C Bbl!la!Oll(HMCSI qJH3HKOM

TeopeTHKOM H MaTeMaTHKOM aKa,ueMHKOM H.H.Eoro111060BblM OTKpbIBaJJO wupo

KHC B03MO)l(HOCTH wrn pa3BHTHSI pa311HlfHblX pa3llCJIOB cospeMCHHOH TeopeTHlfeC

KOH Q)H3HKH: 

- TeopHH noneii; 

- CTpyKTypbl lfaCTHU H HX B3aHMOllCHCTBHH; 

- TCOpHH sinpa H sinepHblX peaKUHH C YlfaCTHCM pa311HlfHblX lfaCTHU H sinep 

H T.ll. 

8blCOKHH IJaYlfHblH yposeHb H XOMIICTCHTHOCTb, a TaK)l(C rny6oKOe S3aHMO

IIOHHMaHHe lfJJCHOB COBeTa cnoco6cTBOBaJJH 6blcTpOMY )lOCTH)l(CHHIO cornaCHSI s 

pa3JJWIHhIX sonpocax. 

B peJynhrnTe YlfeHblH coseT npuusin peweuue, nopYlfa10mee .llHpeKUHH 

11HCTHTYTa npencTaBHTb pa3pa60TaHHblH IISITWICTHHH nnaH Ha paCCMOTpCHHC 

KOMHTCTa floJJHOMOlfHblX ITpe,!lCTaBHTeJJeii CTpau-y•rncTHHU. 

CoseT noMep)l(an TaK)l(e 06pameu11e .llHpeKUHH K CoseTcKoMy npasHTCJJhcTBy · 

0 6e30TJJaraTCJJbHOM pacw11peHHH )l(HJJHll(HOro cpmma H nocTpOHKC·3Ha'lHTCJlbHO

ro KOJIHlfCCTBa H0BblX )lOMOB )lJISI np116h1Ba!Oll(HX COTpy.llHHKOB H3 CTpaH-yYaCTHHU 

0115111. 

Ha coseTe 6bmu JaCJJywaHbl OTlfCTHhJe .llOKila.Llbl B.11.BeKcnepa H Moii o se

nymttxcsi B 11a6opaTopHS!X QJH3HlfCCKHX HCCJIC)lOBaHHSIX H YTBCp)l(,!lCHbl nnaHbl Ha 

1957 r., a TaK)l(C cocTaBhl YlfCHhlX coseTOB JI51IT, JIB3 H JIT<l>. 

Ocsemasi )lCSITCJlbHOCTb nepsoii CCCCHH Y'leHOro COBCTa, si oco6o XO'lY IIO)l

lfCpKHYTb, lfTO npaBHTCJlbCTBO CoseTCKOfO COI03a npH,Uasano OlfCHb 60JJbWOC 3Ha

lfCI-IHC npo611eMe COJ)laHHSI H BCCCTOpOHHCro pa3BHTHSI 0115111. B UCJJSIX Ha116011ee 

onepaTHBHOfO peweHHSI pa3JJHlfHblX sonpocos, CBSl3aHHblX C 3THM, fIOJJHOMOlfHblM 

ITpe.llCTaBHTeneM npasttTeJJbCTBa CCCP s 0115111 6bl11 HaJHalfeH MHHHCTp cpe)luero 

Maw11uocTpoeu11si (HbJHe MttuarnMa) Eq:,11M flaBJJOBHlf C11ascx11ii. Ou npHCYTCTBO

san Ha nepBOM 3ace)laHHH YlfeHoro coseTa H npHHHMaJJ aKTHBHOe yYaCTHC B ero 

pa6oTe. 
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PeweHHSI coseTa oKaJanHcb OlfCHb My,upblMH. 

ITpu 3aKpblTHH 3ace.uaHHSI COBeTa, o6pamasich K ero lfJICHaM, MHHHCTp CKa3an: 

«Bbl HaWJJH 06m11ii Sl3blK, npHHSIJIH pauHOllaJJbHblC peweHHSI, HaMeTHJIH np1rn

UHllllaJJbHblC nnaHbl pa6oT, uanpasneHHblC Ha TO, 'lT06bl 0115111 CTaJJ .ueiiCTBHTCJJb

HO 0.!lHHM H3 xpynHblX MHpOBblX ue1-1TpOB 1-1ayKH». 

Ha cosell(aHHH KoMHTCTa fIOJJIIOMOlfl-lblX ITpencrnBHTCJJeii CTpaH-yYaCTHHU 

0115111 peweHHSI Y'le1-1oro coseTa 6hlJIH IIOJIHOCTblO nOMep)l(allhl u ycTaHOBJJCl-lbl 

cTpome cpOKH C03!laHHSI scex HaYlfHblX 061,eKTOB " CTpOHTCJlbCTBa )l(HJlbSI. 

. PacnopS!)l(CHHeM npaBHTeJJhCTBa coop~eHHe 1-1eo6XOl1HMhiX 061,eKTOB " H3f0-

T0BJJCHHC pa311006pa3HOf0 o6opynosaHHSI 6bmo S03JJO)KeHO Ha TPH MHIIHCTepcrna: 

MHHHCTCpCTBO cpen1-1ero MaIUHH0CTpOeHHSI (HbJHe MHHHCTepCTBO aTOMHOH 

31-1epmtt), M111-1311eKTponpoM u M111-1pa,uuonpoM. C11a)Ke1-11-1asi pa6oTa Jasonos, npo

eKTHhlX H CTp0HTCJJbl-lblX opraHH3aUHH, a Ta!OKe KOJJJICKTHSa YlfellblX·, HH)l(el!epos 

H pa6olfHX 11HCTHTYTa npusena K ycnew1-1oii peanHJau11u nepsoro nsiTHJJeTHero 

nnaua pa3SHTHSI O1151H. 
B peJynhTaTC cuuxpoq:,aJ0Tpo1-1 11alfan pa6ornTh sec11oii 1957 rona, HEP - s 

11101-1e 1960 rona, Y-300 - s ceurn6pe 1960 rona. YlfeHhre Jia6opaTopm1 sinepHbIX 

npo611eM soexanu s 1-1osoe Jnanue oceHhlO 1957 rona, JI51P - s 1958 rony, a 

TeopernKH 3a1-1sinu csoii xopnyc s 1959 rony. 

BeHUOM scex 3THX )leHCTSHH SISHJJ0Cb TO, 'ITO 11aYlfllbJe HCCJIC)lOSaHHSI S 

I1HCTHTYTC pa3sepuyJJHCb no WHpOKOMY cppoHTy. Ko1111eKTHS pa60TaJJ C 6onhWHM 

3HTY3Ha3MOM H snox1-1ose1-1HeM. 11, KaK H3SCCTH0, scxope OI151I1 )leHCTSHTCJlbl-10 

npespaTHJICSI S O)lHH H3 KpynueiiWHX Me)K)lyHapo,!lHblX HaYlfHhlX UCHTpos MHpa C 

yHHKaJJbl-10 6oraThJMH S03MO)KH0CTSIMH .!lJISI IIOJJYlfeHHSI HOSblX 3HaHHH s 

pa311HlfHhIX 0611acrnx 1-1ayxu. 
Pa3peumTe Ml-IC Ha 3TOH cseTJJOH, naMSITHOH H0Te 3aK0H'lHTb MOe SCTYIIHTCJlb-

HOe CJIOSO, ropsilfO 1103.!lpasHTb scex sac C 40-neTHeM 1-1ruuero 111-lCTHTYTa H no)Ke

JJaTb 6011hworo ycnexa s pa6oTe 80-ii 1061111eii11oii cecc11u Y'lettoro coseTa u sceM 

ee yYaCTHHKaM. 

E11aro.uap10 sac 3a sHHMaHHe. 
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40 JIET O II.HII 

AKaoeMUK A.M.IIETPOCbJIHIJ. 

YBIDKaeMhiii BJia.i:IHMHp reoprneBuq, yBa)f(aeMbie qneHhI YqeHoro coBeTa! 

MHe xoqeTC.ll Bbipa3HTb Y.ll0B0JibCTBHe H npH3HaTeJibH0CTb Ja yqacTHe B Jace

.naHHH YqeHoro C0BeTa, n0CB.llllJeHH0M 3HaMeHaTeJibH0MY I06HJieIO - 40-JieTHIO 

HaIUero 11HCTHTYTa. B cBoeM .noKJia.i:1e Bqepa BJia.i:IHMHp reoprneBuq Ja.i:laJI TaKoii 

pHTopuqecKHii B0npoc: «40 JieT - MH0ro 3T0 HJIH Mano?» ,[{eiiCTBHTeJibHO, KaK 

6y.nTo 6b1 40 JieT - MH0ro. Ho, C .npyroii CTOp0Hbl, H MaJI0. floqeMy? ,[{a n0TOMY, 

qTQ 11HCTHTYT cymecrnyeT, 6y.neT cymecTB0BaTh H 6y.neT np0B0,llHTb H0Bble Hayq

Hble H3blCKaHH.ll, paCIUHp.ll!OllJHe HaIUH no3HaHH.ll B npupo.ne BemecTBa. 

Ha.i::10 CKa3aTh, qTQ npe.nJI0)f(eHue no.n.nep)f(aTb Bbl,[IBH)f(eHHe O61,e.nuHeHHOro 

HHCTHTYTa MepHbIX uccne.noBaHuii B ,[{y6He H UEPH B )KeHeBe Ha cottcKaHue 

Ho6eneBCKOii npeMHH Mupa 3a 1997 ro.n - 3T0 oqeHb HHTepecHhlii noKaJaTeJib 

Ba)f(H0CTH 3THX opraHHJauuii B Il03HaHHH H pacKpblTHH TaiiH BemeCTBa. Ho .ll He 

3HaIO, T0qHee, Mb! He 3HaeM, 6y.neT 3T0 B 1997 ro.ny HJIH He 6y.neT. 3TO He HMeeT 

cymecTBeHH0ro 3HaqeHH.ll. BIDKHO, qTo PYK0B0,[ICTB0 HaIUeii CTpaHbl, PocCH.ll 

B0CnpHHHMaIOT O61,e.nuneHHhlii HHCTHTYT KaK ueHTp <pyH.naMeHTaJibHOii uayKH. 

11 .ll ,ll0JI)f(eH CKa3aTb, qT0 O6oe.[IHHeHHhlii HHCTHTYT Ba)f(eH He T0JlbK0 KaK 

opraHH3aUH.ll, HO H KaK Me)f(,llyHapO,llHblii K0JIJieKTHB yqeHblX oqeHh BbICOKOii 

KBaJIH<pHKauuu, npH3HaHHOii Ha MHp0B0M yp0BHe. 3To 6oJiblllOe .neno. 

40 JieT npoii.neHbl He 3p.ll, npott.neHbl C qeCTbIO, C ,[I0CT0HHCTB0M, C noqeT0M, 

npoBe,[leHo orpoMH0e K0JIHqecTB0 HHTepecHeHIUHX HayqHhIX H3blCKaHHii. 3TO 

Ba)f(H0. 

51 xoqy K0p0TK0 K0CHYTbC.ll HCTopuqecKoro <paKTa C03,[laHH.ll O61,e.nuHeHHOrO 

HHCTHTYTa KaK Me)f(,llyHapo,nHOH opraHH3aUHH. 06 3T0M y)f(e fOB0pHJI0Cb, HO .ll 

JaTpoHy Bonpoc, K0TOpbIH HHKor.na He JaTparnBanc.11, Ho cymecrnoBan. 51 ceiiqac 

0TKp0IO nepe.n BaMH MaJieHhKYIO Tatt:Hy. qTO HMeJI0Cb B Bn.ny B BblC0KHX noJIH

THqecKHX Kpyrax CCCP, Kor.na cm.naBanc.11 O61,e.nuueHHhltt HHCTHTYT 40 neT 
Ha3a,L1? 

3TO 6bma nonhlTKa coJ.naHn.11 np0THB0Beca UEPHy B )KeHeBe. PyKoBo.ncrno 

Halllett cTpaHhl yBn.neno, qTo UEPH cTaHoBHTC.ll npttBJieKaTeJihHOii opraHHJauuett 

M.ll yqeHbIX. 11 T0f.[la peIUHJIH C03,[laTb ofue.nHHeHHhlii HHCTHTYT C0UHaJIHCTH-
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qecKHX CTpaH, qT06bI TeM caMbIM KaK 6b1 nponrnocT0.llTb eMy H noiiTH no JIHHIIII 

ueKoii K011<ppo1naum1. 

Ho, K cqacThIO, 3T0 Ha,[10 non4epKHYTb, Hl!KaKoii KOH<ppo1naum1 Me)f(ny 

Q61,enuHeHHhIM HHCTHTYT0M H UEPHoM, xorn ona H npennonaranacb, He 6b1JI0. 

0oqeMy He 6hIJIO? 

B 3T0M Cb!rpaJIH 6oJiblllYIO p0Jib HalllH yqeHbie. B ycJI0Bll.llX rocnoncrna B 

uaweii CTpaHe T0TaJIHTapHoro pe)f(HMa H np.llM0ro npoTIIB0CT0.llllH.ll Kan11-

TaJIHCTHqecKOii CHCTeMe (06 3TOM He Ha,[10 3a6bIBaTb) 0115111 6bIJIO TpynHo JaH.llTb 

npoTHB0n0JI0)l(HYIO no3HUHIO, .na OH H He nhITaJIC.ll 3T0 nenaTb. 

Y.nanocb MenneHH0, nocTeneHH0, 6e3 H3JIIIWHHX H rpy6bIX .neiiCTBHii (nx He 

6hrno co CT0p0Hbl PYK0BoncTBa tt yqeHblX O61,emmemioro llHCTHTYTa no 0TH0-

weHHIO K UEPHy) Haxo.nttTh HYTH M.ll cOTpynuuqecrna. 3TO nenanocb 11e cpaJy. 

CaMHM cymecTB0BaH11eM O6oemrne11110ro HHCTIITYTa 6hIJIO H0Ka3aHo, qTo 3T0 

ue1np 11ayK11, ocuameHHblH nepe.n0BblMH K T0MY BpeMeHH ycTaH0BKaMII, paBHbIX 

K0T0pbIM no M0llJH0CTH, no 3HeprnH He 6brno II Ha 3ana.i:1e. 3TOT <paKT caM no 

ce6e 0 MH0fOM fOB0pllJI. 11 BOT nocTeneHH0, 6e3 np.llMblX K0Mnp0MHCC0B C 

KanHTaJIH3M0M, B K0HUe 70-x ronoB y Hae 3aB.ll3aJIIICb napTHepCKlle 0TH0IUeHll.ll C 

UEPHoM. 

UEPH nowen Ha 3T0 coTpy.nH11qecrno .ll0B0JihH0 oxoTH0, He npoT11Bonocrne

JI.ll.ll CBOeH opraHmau11H O61,enHHeHHOMY IIHCTHTYTY· 3TO 061>.llCH.lleTC.ll p.ll.ll0M 

noJIO)f(eHHii. B qacrnocTH, TeM, qTo BO rnaBe O61,e.nm1eHHoro HHCTHTYTa CTO.l!JI 

113BeCTHblii B 3ana,[IHOii EBpone H B Mttpe KpynHhlii yqeHblii HHKOJiaii H11KOJiaeB11q 

EoroJII060B. 3TOT <paKT co cqeT0B CHIIMaTb HeJib3.ll. 3TO 6bIJia opra11HJau11.11 <pn-

3HK0B C0UllaJIHCTlllJeCKIIX CTpaH BO rnaee C KpynueiiIUIIM yqeHhIM. 3To n03B0JIHJIO 

HaM neiicTBHTeJibHO ocymecTBJI.llTb HayqHbie K0HTaKTbl co BCeMII MHp0BblMH ueHT

paMH. 

KpoMe T0ro, B ITpOTBHHO Mbl HalJaJIII coJnaBaTb Kpyn11eiiu111ii B Mllpe yc

K0pHTeJib npoT0H0B. 3TOT <paKT T0)f(e CBH,lleTeJibCTB0BaJI, lJT0 B CoBeTCKOM COI03e 

yqeHble H.llYT yBepeHHblMH waraMH K 0BJia,[leHHIO TaiiHaMH npHp0.llbl. fIYTb co

TpynHHlJeCTBa C JiyqWIIMH yqeHbIMH 3ana.i:1a np11BeJI K T0MY, qTQ Mb! .nettCTBl!TeJib-

110 CM0rJIH c.neJiaTb 60JiblllYIO pa6oTy, nocTeneHH0 HaCT0JibK0 JallHTepecoBaJIII 

11,EPH, ,qrn np11 coop~eHHH B ITpOTBHHO ycKopHTeJI.ll Ha 70 c JIIIIUHIIM MHJIJillap

.ll0B 3JieKTp0H0B0JibT 11,EPH C03,llaJI ,[IJl.ll Hero cneUllaJihHYIO CHCTeMy 6bICTporo Bbl

B0.[la nyqKa. Bee 6hrno oTpa6ornHo, npoBepeHo, ucnhITaH0 B UEPHe H uenttKOM 

nocrnBJieHo B CoBeTCKHii CoIOJ. ITpuqeM 6e3B03Me3,nHo. TaKoro eme y uac B Co

BeTcKoM CoIOJe He 6b1JI0. Me)f(,llyHapo.nHhlii K0JIJieKTHB yqeHbIX UEPH nocTaBHJI 

HaM 6eJB03MeJnuo Bee 06opy.n0Ba11ue, npuqeM 6oJihIUOe Konuqecrno o6opy.no

BaHtt.ll. ,[{JI.ll ero pa3MemeHH.ll B 11<1>83 npHIUJI0Cb nocTp0HTb cneUHaJibH0e 3.[lalllle. 

B ,[{y6He Mlle npHIUJI0Cb no6b!B~Tb eme .no Toro, KaK 6hIJI C03,llaH 11HCTIITYT. 

Ey.nyqu 3aMeCTHTeJieM MHHHCTpa cpe.nuero MaIUHH0CTp0eHH.ll, Mlle npHIUJI0Cb 0Ka-

3bIBaTb BC.llqeCKYIO H0M0lllb M0JionoMy K0JIJieKTHBY (Tor.na eme He O6oenHHeHHOro 

HHCTHTYTa .ll,llepHbIX HCCJienoBaHttii) B CB.ll3H C C03.[la1meM, CTp0HTeJibCTB0M II nyc-
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KOM nepBoro ycKop1nem1, JaTeM BToporo 6onbworo ycKop11Tem1. TTp114eM o6a OHH 

6blJIII }leHCTBHTeJJbHO MllpOBOro KJJacca no CBOeii MOllllf 11 :meprn.HM. 51 TOr}la 

O'lellb TeCHO KOHTaKTllpOBa.JI II C M.r.Memep.HKOBblM, II C B.TT.)l)KeJJenOBblM, II Mbl 

npHeJ)Ka.JIII noBOJlbHO 'laCTO BMeCTe C K.H.Memep.HKOBblM - JaMeCTHTeJ1e~1 

l\lllHlfCTpa 3J1eKTpoTex1111'1eCKOH npOMblWJJeHIIOCTII 11 A.JI.M1111ueM (OH TOf}la 6bm 

'IJJeHOM-KOppecnml}leHTOM AKaueMl111 uayK, nmm1ee CTa.JI aKaueMHKOM), nol\10-

ra.m1 B CTpo11TeJ1bCTBe YCKOp11TeJJeH. 

B Te ro}lbl 11.B.Kyp'laTOB wecpcTBOBa.JI Ha}l l111CT11TYTOM, II ero npocb6bl, ero 

no)KeJJaHH.H 6blJIII }lJI.H Hae, pa60THIIKOB M11HIICTepcTBa cpeJlHero MaWl1HOCTpo

e1111.H (3TO HaJBau11e «np11Kpbrnano» aTOMll)'IO npoMblWJ1eH1toCTb CCCP), HeKHM 

JaKOHOM, KOTOpblH lla}lO 6bIJIO BblnOJIH.HTb. 11 Mbl ero BblnOJIH.HJll1. 11, KaK B11.!ll1Te, 

3TO nowJJO Ha noJJb3Y }leJJy. 

TT03.!lllee, KOf}la .H CTaJJ npe.uce}laTeJJeM KoMHTeTa no 11cnOJ1bJOBaH1110 aTOMHOH 

:meprn11 CCCP, .H 6hm uaJHa'leH TTonuoMo'IHblM TTpe.ucrnB11TeJ1eM npaB11TeJ1bCTBa 

CoBeTcKoro Co10Ja B 0115111. B KoM11TeTe TToJJHOMO'IHblX TTpe.ucrns11TeJ1ett .H 

npe.ucrnBJJ.HJJ CCCP 25 JJeT - cpoK HeMaJJblH, 11 MHe O'leHb 'lacTo. np11xo}l11J1ocb 

np11eJ)KaTh CIO}la no BC.HKOro po.ua .uenaM, nOMOraTb, Kp11Tl1KOBaTb sac, npHHHMaTb 

KpHTHKy. Ho B ueJJOM Mbl pa6oTaJJl1 O'leHb Jlpy)KHO 11 C03,!laBaJJl1 KpynHblH KOJI

JJeKTHB. 

06 O,!lllOM o6cTO.HTeJJbCTBe, TO)Ke 11CTOp114eCKOM, .H He Mory He paCCKaJaTb, 

XOT.H :no HJBeCTHO, HO Cal\fa 11CTOp11.H 6bma .!lJI.H Hae HeO)KH,!laHHa. 3TO 6blJIO B 

11l0He 1965 ro.ua. TTpOXO.!ll1JIO BHe0'lepe.UHOe COBema1111e KoMHTeTa TToJJHOMO'IHblX 

TTpeJlCTaBHTeJJett 0115111. Bee wno HopMaJJbHO. Mb1 JapaHee noJlr0TOBHJJHCb, onpe

.uen11n11cb. To 3ace.uaH11e sen 3.)l)KaKoB, TToJJHOMO'IHbIH TTpeJ1cTaB11TeJ1b Eonrap1111. 

Bo BpeM.H JaCe}laHH.H np0CHT BHe0'lepe.uuoe CJIOB0, HeCK0JlbK0 He0)1(11,!lal!H0 .!lJI.H 

Hae, PYK0B0.!lHTeJJh .uenerau1111 K11rniicKOH Hapo.uuoii Pecny6n11K11 JI11 11. Ou B3.HJJ 

.!lOKYMeHT 11 0'leHb 'leTK0, He T0p0n.HCb, BbICKaJaJJ CB0H Tpe60BaH11.H. A B K0HUe 

Ja.HBHJJ, 'IT0 c 3Toro MoMeHTa .uenerau11.H K11rniicKoii Hapo.uHoH Pecny6.n11K11 

n0Kl1.!laeT 0115111, )ly611y, C'll1Ta.H HenpaBl1JlbHbIMl1 }leHCTBH.H .!l11peKU1111 O6ne.u11-

HeH11oro 11HCTHTYTa. )lJJ.H Hae 3TO 6blJIO noJJHOH HeO)KH,!laHHOCTblO. 3TO He 6b1JJO 

HHKaK 06ocH0Ba1rno. Mb1 6b1J111 npocTo B woKe. K11rniicKa.H Hapo.UHa.H Pec

ny6n11Ka, orpOMHa.H CTpaHa, BHOCHJJa O'leHb BeCOMbIH BKJla}l B 6IO,!l)KeT 11HCTl1TYTa. 

Mbl HH'lero .ua)Ke He ycneJJH OTBeTHTb, noTOMY 'ITO JI11 11 BCTaJJ 11 3a.HBl1JI, '!TO 

ceii'laC .uenerauH.H noKH}laeT COBe1UaH11e II 6YKBaJJbHO C I HIOJI.H Bee OHH oT6brnalOT 

Ha po.u11uy. 

Mbl npO,!lOJl)KIIJIH Hawe Jace.uau11e 11 3a.HB11Jll1, 'ITO HaM HenoH.HTHO, KaK 11 

no'leMy 3TO npo1130WJI0, Be.Uh Bcer.ua M0)KH0 .uoroB0p11TbC51, paCCM0TpeB 11 o6cy.UHB 

CHTyaUHIO. Ho, K C0)Ka.JleHHIO, 3T0f0 He np01130lllJIO. 

C Tex nop cpeJlH cTpa11 - 'IJJeH0B 0115111 HeT K11rnHCKOH Hapo.uuoii Pec

ny6JJHKH. TTOTOM Mbl, KOHe'IHO, n0H.HJIH, 'ITO .ueno 061,»CH.HeTC.H He TeM, 'ITO ·oHH 

He}lOBOJlbHbl Ofue}lHHeHHbIM 11HCTHTYTOM, a CJIO)KIIBWeHC51 nOJJHTH'leCKOH o6cTa

HOBKOH, OTHOlllel11151MH Me)K.uy KOMnapTH.HMH CoBeTCKOfO ColOJa 11 KHTa.H. )leno 
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}l0lllJIO .!lO TOfO, 'ITO HM Ha}lO 6blJIO nopBaTb, 11 OHH nopBaJJH. Ho CaM0e Ba)KHOe, 

'ITO .H .!lOJJ)KeH BaM CKaJaTb: K 'leCTH KOMIITeTa TToJJHOMO'IHbIX TTpe}lcTaBHTeJJeii Mbl 

KHP 113 cocrnsa 'IJJeHoB 0115111 He HCKJ110'la.J111. K11rnii .uo e11x nop »BJJ.HeTC.H 'IJ1e

HOM 0115111, TO eCTb MO)KeT B J1106oe Bpel\rn, 6e3 3a.HBJleHH.H, 6e3 KaKHX-TO npocb6 

BKJIIO'IIITbC.H B KOJIJJeKTIIB O61,e.u11HeHHOfO HHCTHTYTa. TTpOlllJIO ~e MH0fO Jlel'. 

3rn 6b1no B 1965 ro}ly. Ceii'lae ~e 1996 ro.u. 11 .H Haue10eh, 'ITO K11TaiiCKa» 

HapOJlHa.H Pecny6JJHKa JaiiMeT CBOe MeeTO s O6oe,!lHHeHHOM HHCTHTYTe. 

51 XOTeJJ 6bl, nOJJb3Y.HCb yqaeT11eM B cecc1111 Y'leHOfO eoBeTa, n0CTaBHTb nepe.u 

BaMH HeCKOJlbKO BOnp0COB. B 'laCTHOeTH, 0.UHH 113 OCTpeiini11x Bonpocos: pa3-

B11Tl1e II 11en0J1b30BaH11e .H.UepHOH 3HepreTHKH B UeJJ51X nonyqeHH.H 3JleKTpH'leCKOH 

3Heprn11. 

Co6crneHHO .H,!lepHOH 3HepreTHKOH O6oe,!lHHeHHblH HHCTHTYT He 3aHHMa.JIC51. 

OH JaHHMaJJe.H 'IHCT0 HayqHblMH cpyH,!laMeHTa.JlbllblMH pa3pa60TKaMH. A Me)K,!ly TeM 

xx, a 3aTeM XXI BeK HeMblCJIHM 6e3 .!la.JlbHeiilllero pa3BHTH.H MepHoii 3HepreTHKH. 

Cett'lae, oco6eHHO noene lJepH06bIJ1bCKoii KarncTpocpbI, Mnorne rpynnbI 11ace

neH11.H ernB.HT sonpoe, 'ITO .H.Uepua» 3HepreTHKa onaeHa, 'ITO H~Ho npeKpaTHTh ee 

11cnOJib30BaHHe ,!lJI.H nonyqeHH.H 3JleKTpH'lecrna. Jl:oBOJlbHO 60JiblllOe KOJlll'leCTBO 

JIIO.Ueii nplllllJIII, B KOHe'IHOM C'leTe, K uenp1151THIO 11en0Jib30BaH11.H aTOMHOH 

3Heprn11, K OTKa3y OT 3Kcnnyarnu1111 .ueiiCTBYIOlUIIX II eTp0HTeJJbeTBa HOBbJX aTOM

HblX 3JleKTpOCTaHUIIH. Eonee Toro, pa3}lalOTC.H fOJIOCa O JaKpbITHII Bcex aT0MHbJX 

3JleKTpOCTaHU11H. 3TH fOJI0Ca y nae, B Pocc1111, 3ByqaT .!lOB0JlbHO rpOMKO. Ho 3TO 

a6COJIIOTHO HenpaBIIJlbHO. Henh3.H, IIMe.H B BIIJlY KaTacTpocpy B lJepH06blJJe, 0TKa

JaTbC.H OT 11cnOJ1b30BaH11.H .H,!lepHOH 3Heprn11. KcTaTII, YKpa11Ha ,!l0Jl)l(Ha 6bma 3a

Kpb1Tb eTaHUIIIO B lfep1106b1J1e, 110 ue 3aKpbma II He CKOpo 3aKpoeT. 51.uepna» 

3Heprn.H noJB0JJ.HeT HM noJJyqaTb 3JleKTp11'1eCKYIO 3Heprnl0 6e3 opraHH'leCKHX 

B11.!lOB TOnJ111Ba ••• 

Mb! C BaMH BCnOMIIHaeM nepBylO B Mllpe aTOMH)'IO 3JleKTpOCTaHUHIO B 

O6HIIHCKe, K0TOpa.H eTana .uaBaTb 3JleKTp11'1eCK)'IO 3Heprnl0 B ettCTeMy. lJTO 3Ha'IIIT 

aTOMHa» 3JleKTpOCTaHUII.H? 3To, no CYIUeCTBy, BMeCT0 o6bJ'IHOfO napoBOfO KOTJia 

- MepHblH peaKTOp. A Bee OCTaJJbHOe - KaK o6bl'IHa.H 3JleKTp0CTaHUII.H. To eeTb 

H0BOe :-- .H,!lepHbJH peaKTOp, HOBeHllla.H TeXHIIKa PMOM co ernpbIMII Mallll1HaM11: 

Typ6ttHaM11, reuepaTopaMII, HaCOCaMII II np0'I. 

Ceii'lae B Mllpe Ha'laJJII 3aHHMaTbe.H BonpocoM Il0BblllleHH51 Ha}le)KHOCTH, 6e3o

naCHOeTII .H,!lepHbJX peaKTOp0B. MHoroe .uenaeTC51 ,!lJI.H 3TOfO, BKJJIO'la51 II e0J}laHHe 

TeMnepaTypuoro, BblC0KOTeMnepaTypHoro peaKTOpa, 11enOJ1b30BaH11e reJ111eBbJX 

TefUIOHOCIITeJJeii II T.,!l. 3To Bee npaBIIJlbH0. Ho Bee-TaKII .ueJJaTb, Mlle .UYMaeTe», 

Hano II .upyroe. Hauo eyMeTb no.uoiiTII K MepHOH 3JleKTp0CTaHUHH no-HOBOMY, KaK 

K H0BblM arperarnM, TO eeTb Ha,!l0 nonbITaThe.H 113 Mepuoj.j 3Heprntt C n0M0lllblO 

npeo6pa3oBaTeJI» noJJyqaTh uanp.HMYIO 3JieKTp114eeKyio 3Heprnl0. 3TO He H0B0CTb. 

B Poee11n 3TIIM 3aHHMalOTC51; B 'laCTH0CTII, B HallleH e11eTeMe MttHIICTepcrna 

aT0MHoii 3Heprn11 eCTh cneu11anbHoe 11ayquo-11eene.uosaTeJibcKoe npe.unptt.HTHe 

«Kpacua» Jap»». TaM eYMeJ111 c.uenaTh npeo6paJ0BaTen11 ua nonynpoB0.UHHKax He-
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nocpeACTBeHHO AJUI IlOJJ)"lemu, 3JJeKTptt4eCKOH 3Hepnm. ITpeo6pa3oBaTeJJI, Ha
CTOJJhKO YAalJHhlH, lJTO OH HCilOJlhJYeTC.11 B KOCMOCe. Ho MOll{HOCTh nonyqeHH.11 
3JJeKTp03HepmH TaKHM cnoco6oM MaJJa: HeCKOJJhKO BaTT H KHJJOBaTT. A HY)l(Hbl 
MeraBaTTbl. HaAo HaA 3THM BonpocoM nopa60TaTh H IlOAOHTH K HeMy no-ApyroMy: 
COJAaTb TaKOH npeo6pa3oBaTeJJh, lJT06bi nepeHTH np.siMO OT .l!AepHOH 3Heprntt K 
3JJeKTptt4eCKOH. 3TO 6b1JJO 6bl pemeHHeM BOnpoca. 

51 AOJJ)KeH ocrnHOBHThC.11 H Ha ApyroM Bonpoce. UEPH HaM noKaJan B 3TOM 
OTHOllleHHH npttMep. KapJJ Py66tta npeAJJO)KHJI C03AaTb aTOMHYJO 3JJeKTpocTaHUHIO 
C IlOMOll{hlO ycKopttTeJJ.si. ITepecKaJbIBaTb He 6yAy, Bbl 3TO xopomo 3HaeTe. lfoe.si 
4pe3BbllJaHHO HHTepecHa. YcKOpHTeJJb pa6orneT. EcJJH Bbl OTKJIIOlJHJIH 3JJeKTptt4e
CKYIO 3Hepm!O, ycKOpHTeJJh JarJJOX, Bee ocTaHOBHJIOCh. HttKaKOH onacHOCTH -
OHa HCKJJIO'leHa. 51 ClJHTalO, lJTO B OfueAHHeHHOM HHCTHTyTe AOJJ)l(Hhl nopa6oTaTb 
HaA 3THM BonpocoM, MO)KeT 6h!Th, B KOHTaKTe c UEPHoM. 3To 6hrno 6h1 olJeHh 
Hennoxo. OT O61,eAHHeHHOro HHCTHTYTa KaK OT Ha)"IHOH opraHHJaUHH Tpe6yeTC.II 
TeopeTHlJeCKa.11 npopa60TKa HAeH, noHHMaHHe 3TOro AeJJa C TeM, lJT06hl IlOTOM 
nepeAaTb pa3pa60TKH COOTBeTCTBYIOll{HM opraHHJaUH.IIM. Mtte OlJeHb XOTeJJOCh Bbl
CKaJaTb 3TH npeAJJO)KeHH.11, lJT06hl O61,eAHHeHHhlH HHCTHTyT IlOAKJJIOlJHJJC.11 K 3TOH 
npo6neMe. 

Ha 3TOM .II JaKaHlJHBalO H XO'IY flO)KeJJaTh BCeM 3AeCh npHCYTCTBYIOll{HM HOBhlX 
TBOp'leCKHX ycnexoB H, KOHelJHO, 3AOp0Bh.ll. Cnactt6o BaM BCeM. 
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SYNCHROTRON RADIATION AND NEUTRONS IN CONDENSED 
MATTER RESEARCH 

Professor Norbert KROO 
Research Institute for Solid State Physics of the Hu11garia11 

Academy of Scie11ces, Budapest 

Modem physics research in general and condensed matter physics in 
particular depend strongly on scattering experiments. A beam of particles with 
known momentum and energy /o(ko, Eo) is scattered by the probe and the spatial 
and energy distribution of the scattered particles /(k, E) is measured 

I 
1 - F[G(r, t)]. 

0 

The ratio of these two quantities, i.e., the so-called differential cross section 

d 2o / dQdE is proportional with the Fourier-transform of a so-called correlation 
function which describes the structure and the atomic motions in the scattering 
sample. 

· In principle, any particle beam can be used, but the charged ones are only of 
strongly limited use. The remaining ones are therefore the neutrons and photons. 
There are several differences between them preferring for different tasks one or 
the other. For light atoms, in general, neutrons are superior since photons are 
scattered by electrons and if their number is low (e.g., hydrogen), the cross section 
is also low. Neutrons have a magnetic moment and therefore they are better for 
magnetic structural studies. The main advantage, however, for neutrons is that if 
their wavelength is in the order of the distance of atoms (- IA), their energy is in 
the order of typical excitations, i.e., in a typical inelastic scattering experiment 
large angular and energy changes are expected. This is not the case for photons. 
If the wavelength is - IA the energy is - IO KeV. If the energy is near to the 
excitation energies (e.g., I eV), the wavelength is in the I µm range and only the 
centre of the Brillouin-zone of a crystaline sample can be mapped. Finally 
neutrons are scattered by the nuclei therefore the angular distribution of radiation 
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scattered by a single centre is isotropic, while in the case of X-rays it is strongly 
decreasing with angle since the size of the scatterer (electron shell) is large. 

Scattering Studies 

Since both synchrotron light and neutron sources are expensive to build and 
to run, a careful study is needed of the possible experiments. Synchrotrons emit 
photons in a wide spectral range from infrared to hard X-rays (> IOO keV). With 
the exception of infrared spectroscopy the low energy part (up to a few keV) of 
this spectrum has no overlapping with possible neutron studies, it can be· used 
mainly for studies of the electronic properties of atoms, molecules, bulk solids and 
surfaces. Above a few keV synchrotron radiation, similarly as thermal neutrons, 
can be used to study the structure and dynamics of condensed matter. 

The advantage of X-rays in these studies is the high flux density and the 
strong interaction with matter. The beam can be focused down to a micrometer 
spot and therefore small samples can be used. These advantages can be exploited 
in biological systems, in the study of surfaces and interfaces. Even in the case of 
crystals of not too simple molecules as, e.g., proteins one single photon burst is 
enough to register a Laue-type diffraction pattern at 3rd generation synchrotrons. 

Synchrotron light is polarized (linearly, but if a diaphragm is used out of the 
plane of the electron beam, circularly) and tuneable. These properties can be 
exploited in different applications. One of them is the study of magnetic structures · 
where resonances of elements near their absorption edges can be used and the 
dichroic effect due to the polarization dependence of the cross section can be 
exploited. 

Neutrons are characterized by much weaker interaction and lower flux 

density. Therefore larger samples (of the order of I cm3) are needed to determine 
atomic and magnetic structures. They are, however, superior for hydrogeneous 
samples, where the X-rays cross section is small, for highly shielded samples (by 
high pressure containers, furnaces, cryostats and magnets) and for magnetic 
studies. Inelastic scattering studies are still the domain where X-rays cannot 
complete with neutrons. 

There are several special tasks where neutron scattering techniques are better 
since weak interaction and consequently large penetration is needed. Most of the 
«inhomogeneity» studies by small angle scattering are of this type. The ageing of 
structural materials, microcracks, segregation of alloys, etc., are some of the 
examples where this technique has been widely used. The same applies to internal 
strain analysis where anomalies in neutron diffraction from the bulk of the studied 
material contain the needed information. Reflectometry is another field where 
«cold» neutrons give an outstanding possibility of studying surfaces or surface 
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adsorbates. Extremely high energy resolution and therefore extremely small 
energy changes can be studied by special neutron techniques. A typical example 
is the so-called neutron spin echo technique which may give us the same level of 
energy resolution as that of Mossbauer spectroscopy. 

About the Sources 

The widening of the possibilities in condensed matter· research has been 
strongly correlated with the development of the performance of neutron and 
photon sources. The improvement in flux and brilliance and in spectral properties 
(softer neutron and harder X-ray spectrum) of the neutron and synchrotron 
radiation machines has therefore always been in the centre of interest of both the 
developers and of the users community. 

The brilliance of X-rays has increased dramatically in the last two decades. 
Until about 1970 only X-ray tubes were used with the rotating anode as the only 
innovation to improve the intensity. The use of first generation synchrotrons led 
to a significant improvement, but second and third generation machines were the 
ones revolutionized the field (Fig:l). In these sources electrons are propagating in 
storage rings and the synchrotron light is generated almost exclusively by the 
so-called insertion devices. They consist of sequences of alternating magnetic 
fields along the linear sections of the electron trajectories. These magnets force 

Logarithm of beam brilliance 

(ph/s/O I% BW/rnrad2/mm2) 
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Fig. l. The change in brilliance for X-ray sources in the last 30 years 

Year 
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Fig. 2. The brilliance (B = Flux/ fy·EH) expected at the ESRF in I 990 with a 

5 m undulator and a 20 mm gap and the brilliance possible today with a 5 m 

undulator and a 10 mm gap. Brilliance of more than ICY° ph/s/mm2/mrad2/0.l % 
BW are possible on the third generation synchrotron radiation sources 

the electrons to move on oscillating 
trajectory. If the deviation is large 
(strong magnetic field), the device is 
called undulator. The intensities of 
photons from each magnetic unit add 
incoherently and therefore the increase 
in intensity is proportional with the 
number of magnetic units in the 
undulator N. If the magneitc field is 
weaker, the perturbation of the trajec
tory is smaller and the device is called 
wiggler. In this case the intensities from 
each unit add coherently and the 
increase in intensity is proportional with 

N2
. The synchrotron radiation beam is 

well collimated, polarized and has 
significant longitudinal · and transversal 
coherence. In Fig.2 the improvement in 
brilliance is illustrated in one typical 
case. 

The neutron sources are of two 
types, namely nuclear reactors and 
spallation sources. In reactors neutrons 
are produced by fission while in the 
second case high energy (a few hundred 
Me V) protons of an accelerator 
bombard heavy atoms (e.g., tungsten) 
and release a large number of 
neutrons/protons. Both the reactors and 
the spallation sources may operate in 
continuous and pulsed regimes. A 
comparison of the performance of 
reactors and pulsed spallation sources is 
given in Fig.5. The scheme of two 
pulsed sources, namely of the Dubna 
pulsed reactor and the spallation source 
of the Rutherford Laboratory ISIS is 
given in Fig.3. and Fig.4 together with 

their main parameters. 

IBR-2 
FLNP, JINR ~ 
Dubna, M.R., Russia t<'~.......---r r~l-

<W> =2MW . 16 2 
pu/5e: 1500 MW. 10 hA:mi'5eC 
Rep. ra/e: 5 Hz 

The principal scheme of the IBR-2 
pulsing reactor 

Drawing of the IBR-2 reactor core 
with the main and auxiliary moving 
reflectors 

Fig. 3 

The type of experiments, i.e., the method to be used is different in the case 

of the two types of sources. Pulsed sources are ideal for time-of-flight experiments 
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Fig. 5. Comparison of the performance of existing reactors (the ILL reactor and a 10 MW 
reactor) with that of the planned pulsed spallation sources AUSTRON and ESS, as a 
function of neutron energy 

wh.ile stationary sources are suited more for diffraction type experiments although 
chopped beams are also produced for time-of-flight work. The importance of 
pulsed sources is increased but the complementarity between the two types of 
machines is going to be alive in the future too. 
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Development Trends 

Third generation synchrotrons, the latest insertion devices and beam 
manipulators (focusing Bragg-Fresnel zone plates, monochromators, etc.) are 
nearly perfect. They secure reliable routine operation. The bottleneck of 
synchrotron beam experiments is the detectors. They are too small and too slow 
to read out them. In some cases only a small fraction of the beam time can be 
exploited since more time is spent on reading out the data than collecting them. 
Therefore the main efforts in the coming years have to be concentrated on detector 
development. 

In the last few years several_ new sources were put into operation (ESRF, 
ELETTRA) and several other ones are under construction. As a result, the demand 
in the VUV spectral range can be satisfied. In the hard X-ray range the third 
generation machines are awaited and new sources are needed. 

As far as users are concerned, the striking difference between Europe on one 
side and the USA and Japan on the other one is that while in the latter case a large. 
proportion of the available beam time (more than 50%) is used for applied work, 
in Europe only a very small fraction. This situation should change in the coming 
years. 

As far as neutron sources are concerned there are at least two problems. The 
first one is that most of the existing sources are already old and should be replaced 
shortly after the year 2000. The other problem is that the sources were mainly 
pushed by the machine lobbies and not by the user communities. Therefore these 
machines are not optimal for beam experiments, and their cost is not effective. 
Furthermore, since money for the instrumentation around the source has always 
been short, it is not appropriately equipped in spite of the increasing demand for 
neutron beam experiments. 

In the case of stationary reactors the ILL machine is about the optimum. The 
cost per neutron increases at higher reactor powers irrationally. Pulsed sources 
(both reactors and spallation sources) may reach much higher peak fluxes, they . 
are more environment friendly and cheaper, esp~cially the spallation sources. Here 
the weak points which should be. improved are the target converting the high 
energy proton beam into neutrons and the moderator: 

The instrumentation for neutron scattering studies is similarly well developed 
as at synchrotrons but the number of them is not satisfactory due to the already 
mentioned financial reasons. The situation is tragic with detectors due to the low 
neutron fluxes. The speed of registration and reading out is not critical here, the 
problem lies in reliability. The detector development has been pushed into 
industry and this turned out to be a big mistake, since, detectors are unreliable and 
expensive. In addition to the replacement of outdated sources the development of 
better detectors is the most demanding task for the coming years. 
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Conclusions 

There has been a constant debate in the last years between synchrotron and 
neutron users on which radiation is better for the study of the structure and 
dynamics of condensed matter. It is now clear that they are complementary. There 
are some problems which cannot or cannot well be solved by synchrotron light 
scattering. The improvement in synchrotron beam performance resulted, however, 
in a shift of the borderline between the two techniques in favour of synchrotrons. 
In spite of this the complementarity remained alive and this going to be the case 
in the future, too. In both cases a significant improvement in detector technology 
is needed and expected. The relative weight of pulsed neutron sources is going to 
increase and perhaps synchrotron machines are going to operate with shorter pulse 

duration than at present. 
Large facilities (synchrotrons and neutron sources) have changed the structure 

of condensed matter research. Work around these machines requires another style 
and organization compared to traditional research in small laboratories. 
International collaboration has become more important and detailed reviewing has 
become more similar to that experienced in other fields of research where large 
facilities play the dominant role (e.g., particle physics). International centres with 
their experience in operation of such machines are becoming increasingly 
important in the field of condensed matter physics as well. This is true also for 
the Joint Institute for Nuclear Research, and condensed matter research in such a 
centre growing in the past 40 years must be only welcomed. 
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THE QUARK-SPIN STRUCTURE OF THE NUCLEON: 
20 YEARS OF JINR-CERN COLLABORATION 

Professor Rudiger VOSS 
CERN, Geneva, Switzerland 

Abstract 

A review is presented of 20 years of collaboration between the JINR, Dubna and 
CERN in the field of deep-inelastic muon-nucleon scattering, with emphasis on the 
precision measurements of scaling violation and on recent studies of the internal spin . 
structure of the nucleon. 

1. Introduction 

The physics of deep-inelastic muon scattering to study the internal quark-spin 
structure of the proton and the neutron has been one of the pillars of the 
successful collaboration between JINR, Dubna and CERN during the past 20 
years. JINR has contributed to two major CERN projects active in this area of 
particle physics: the NA4 experiment of the Bologna-CERN-Dubna-Munich
Saclay (BCDMS) Collaboration, and the NA47 experiment of the Spin-Muon 
Collaboration (SMC). Both experiments were performed in the high-energy muon 
beam of the CERN SPS. 

In this short lecture, I cannot review the history of 25 years of Deep Inelastic 
Scattering (DIS) in detail but will focus on highlights from these two experiments, 
in particular those which are relevant for tests of Quantum Chromodynamics. I 
cannot discuss here the exciting early history of the field, i.e., the discovery of 
scaling and the development of the Quark-Parton-Model (QPM), which has been 
the subject of excellent books and reports [I]. Also, this paper is not intended to 
compete with textbooks [2,3,4,5] and the many earlier review articles which have 
been produced on the subject, most of which concentrate on either neutrino or 
muon scattering [6,7,8,9, IO]. These papers should be consulted for a more 
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comprehensive introduction. I will also not review in this paper nuclear effects 
and shadowing [l 1), and electroweak interference [12,13,8). 

2. Deep Inelastic Scattering and the Quark-Parton Model 

2.1. The Deep Inelastic Cross Section 

The lowest order diagram for deep-inelastic muon scattering 

µ+N➔ µ+X (1) 

is shown in Fig. I. For neutral current reactions, the interaction can be mediated 
by a virtual photon or Z boson. At present fixed target energies, the cross-section 
for scattering of charged leptons is dominated by virtual photon exchange. In this 
paper, I will discuss only inclusive scattering where the scattering amplitudes are 
summed over all possible hadronic final states. In this case, the inclusive cross
section can be written as a function of two independent kinematic variables. One 
usually chooses two of the following Lorentz invariant variables: 

• the squared four-momentum transfer 

Q2 = -q2 = -(k - k'f = 4EE' sin2 0; (2) 

• the energy transfer to the hadronic system 

V = p·q IM= E' - E; (3) 

• the Bjorken scaling variable 

x = Q2 /2p·q = Q2 /2Mv; (4) 

• and the scaling variable 

y = p·q I p·k = V / E. (5) 

In these equations, k, k', p, and q are the four-vectors of the initial and final state 
lepton, the target nucleon, and the exchanged 
boson. M is the mass of the target nucleon, k k' 
whereas the lepton mass has been neglected. E, E', -------------
and 0 are the energies of the incident and scattered : 
lepton, and the lepton scattering angle, in the : 
laboratory frame. : ,q 

I 
I 
I 
I 

Fig. I. The lowest order Feynman diagram for deep 
inelastic lepton scattering 
~ 
p 
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Neglecting lepton masses, the cross-section for unpolarized charged lepton 
scattering, for virtual photon exchange in the Born approximation, can be written 
as 

___fS!___ _ 4mx2 .! [ 2 2 ( !!fu_) 2 ] dQzdx - Q4 x xy FI(x,Q )+ 1-y- 2£ Fz<x,Q) ' (6) 

where ex is the electromagnetic coupling constant and F
1
(x, Q2) and Fz<x, Q2) are 

the unpolarized structure functions of the nucleon. 

2.2. Structure Functions in the Quark-Parton Model 

In the so-called «naive» Quark-Parton Model (QPM), the Bjorken variable x 
takes the simple meaning of the fraction of nucleon three-momentum that is 
carried by the quark struk in the interaction. This interpretation is strictly valid 
only in the Breit frame or infinite momentum frame, where the quark masses and 
transverse momentum are neglected. To a good approximation, it holds for 
experiments at present accelerator energies. 

In the same reference frame, assuming that quarks are pointlike, 
noninteracting particles, the structure functions depend on a single dimensionless 
variable only. They can be interpreted as linear combinations of «quark 
distribution functions» q(x), which are probability densities of quarks in the 

variable x. For charged lepton scattering 1, 

F1(x) =-
2

1 L i[q.(x) + q.(x)], 
j I _I I 

(7) 

Fz<x) = x L i[q.(x) + q.(x)], 
j I I I 

(8) 

where the e. are the electric charges of the quarks and the index i runs over all 
I 

quark flavours. 
From Eqs. (7) and (8), it follows that 

Fz(x) = 2xF1(x). (9) 

This is the Callan-Gross relation [14) which is intimately related to the fact that 

quarks have spin ½· Again, this relation is strictly valid in the infinite momentum 

frame only. The violation of the Callan-Gross' relation at finite energies is 
expressed by introducing the longitudinal structure function 

1 
A third structure function xF/x) appears in deep-inelastic neutrino scattering. 
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FL(x) = Fz(x)(I +4M2x2 /Q2)-2xF1(x), (10) 

which in turn is related to the ratio R of absorption cross-section for longitudinally 
and transversely polarised virtual photons: 

CJL FL 
R=-=-. (II) 

crr 2xFI 

3. The BCDMS Experiment 

The deep-inelastic muon and neutrino scattering program has been one of the 
landmarks of experimentation at the CERN Super Proton Synchrotron (SPS). 
When this program took shape in the mid-seventies, two big detectors were 
conceived to study muon scattering with unprecedented accuracy. The European 
Muon Collaboration (EMC) designed a versatile multi-purpose spectrometer 
system around a large aperture dipole magnet [16); the BCDMS (Bologna
CERN-Dubna-Munich-Saclay) Collaboration, under the influence of the 
successful SLAC experiments that led to the experimental discovery of partons, 
aimed mostly at measuring the scaling properties of nucleon structure functions 
with the highest possible accuracy. To compensarte for the relatively low intensity 
of the muon beam, they built a detector based on a very long (50 m) toroidal iron 
magnet, enclosing an almost equally long target [17) (Fig.2). The magnet was 
instrumented with scintillation trigger counters and multiwire proportional 
chapters to detect and measure the scattered muons. In a major logistic 
achievement, JINR contributed to this experiment the iron for the spectrometer 
magnet - 1200 tons in the form of 320 carefully machined disks of 2.75 m 
diameter - and the construction of one half of the proportional chambers. By its 
design, the physics scope of this apparatus was limited to the study of inclusive 
muon scattering in a restricted kinematic region at large x. The kinematic 
acceptance of the apparatus was later enlarged at the expense of sacrificing a part 

Halo-Velo 

!segmented trigger Target MWPC"s 
Hodosc/ ;ounters (20 plants) Hodoscopes (Bunits) (80 planes) 

J1-~ ,., ~~~ , .. ,., , .. ~-}· 
+--------------55m--------------

Fig. 2. Schematic view of the BCDMS (NA4) apparatus 
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of the luminosity. Still, the enormous length of the target allowed for a much 
higher statistical accuracy than could be achieved with the EMC apparatus. Best 
known among the BCDMS results are the high statistics measurements of the 

structure functions Fi(x, r;i) and R = a LI <JT on proton, deuterium, and carbon 

targets, the study of nuclear effects in deep-inelastic scattering first discovered by 
the EMC, and the unique measurement of weak-electromagnetic interference 
effects in deep inelastic muon-carbon scattering. In this review, I will concentrate 
on the precision measurement of scaling violations in nucleon structure functions. 

4. BCDMS Measurements of Nucleon Structure Functions 

Together with electron scattering data from SLAC, and with results ·from 
neutrino scattering, the BCDMS data form today the backbone of our 
experimental understanding2 of the nucleon structure function F

2 
in the kinematic 

region of large x. They were later complemented by results from the NMC 
experiment at CERN and the E665 experiment at Fermilab in a kinematic region 
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centered at smaller x, and 
recently by results from the 
electron-proton collider HERA 
at DESY, exploring a totally 
new kinematic domain at even 

smaller x but very high Q2. 

The experiment initially 
took data with a carbon target 
from 1978 until 1980; 

Fig. 3. The nucleon structure 
function F2 measured by BCDMS 

in deep inelastic scattering of 
muons on carbon. Data from 
neutrino scattering on iron from the 
CCFR Collaboration at Fermilab 
are shown for comparison. The data 

are shown versus Q 2, for bins of 
fixed x, and have been scaled by the 
factors shown in parentheses 

2
For years, this understanding has been plagued by disagreements between the EMC and BCDMS 

results on F2• The NMC Collaboration remeasured this structure function with the upgraded EMC 
spectrometer, and decided eventually in favour of BCDMS 
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Fig. 4. The proton structure function Ff measured in electromagnetic scattering of elec

trons (SLAC) and muons (BCDMS, E665, NMC), shown as a function of Q 2 for bins of 
fixed x. Only statistical errors are shown. For the purpose of plotting, a constant c(x) = 
= 0. lix is added to Ff, where ix is the number of the bin, ranging from 1 (x = 0.05) to 14 

(x = 0.0009) on the left-hand figure, and from 1 (x = 0.85) to 15 (x = 0.007) on the right
hand figure 

structure function results from this run were published in Ref. 18 and are shown 
in Fig.3. During the SPS shut-down of 1980/81, the experiment was upgraded for 
enhanced detection capabilities at small scattering angles in order to enlarge the 
kinematic acceptance at small values of x. In this configuration, the experiment 
took data from 1981 until 1985 with hydrogen [19] and deuterium [20] targets; 

these data cover a region of large x and Q2 (x ~ 0.07, Q2 > IO GeV2
) and have 

proven to be a powerful tool to test perturbative QCD and to measure the strong 
coupling constant (Section 5). As an example, the proton data are shown in Fig.4 
together with the SLAC results [21], and with later data from the NMC [63] and 
E665 [23] experiments. ' 
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5. Tests of Quantum Chromodynamics 

High statistics measurements of Fz(x, Q2
) and xFix, Q2) and sophisticated 

QCD analyses have firmly established the validity of the Altarelly-Parisi 
equations as the correct description of scaling violations observed in deep inelastic 
scattering. The emphasis of QCD studies in this field has therefore gradually 
shifted from qualitative QCD tests to accurate determinations of the strong 
coupling constant a and of the gluon distribution. 

s 

5.1. Scaling V,iolations in Perturbative QCD 

A comprehensive review of perturbative QCD is beyond the scope of these 
lectures. Reference 24 is the classical paper on this subject; excellent introductions 
can be found in Refs. 10 and 25. Again, the following is mainly a brief reminder · 
of the essential formalism that is needed to analyse scaling violations of nucleon 
structure functions. 

The Q
2 

evolution of the strong coupling constant a is controlled by the·. 
s 

renormalisation group equation of QCD. The «canonical» - but by no means 
unique - solution usually adopted for the analysis of deep inelastic data is, in • 
next-to-leading order (NLO), 

[ 
~ 2 2] a (Q2) _ 41t 1 _ _! In In (Q / A ) 

s - ~01n (Q2 / A 2) ~2 In (Q2 / A 2) ' 

where the so-called beta functions are given by 

(12) . 

2 38 
~o = 11 - 3 Nf ~o = 102 - 3· NJ 

and NJ is the effective number of active quark flavours in the scattering process. 

The parameter A is . the so-called «mass scale» of QCD and has the physical 
meaning of a typical energy at which the running coupling constant (12) becomes 
large and the perturbative expansion breaks down. Its value is not predicted by 
QCD and can only be determined by experiment. Since a is the physical observ-

s 

able, the numerical value of A depends on NJ and, beyond leading order, on the 

renormalization scheme assumed to compute the perturbative QCD expansions. In 
deep inelastic scattering, NJ= 4 at fixed target ~nergies and the so-called 

«modified minimal subtraction» scheme MS [26] are usually assumed, and the 

corresponding A is written A ill_ When comparing measurements of a or A from 
MS s 
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processes with different Nf, care must be exercised when crossing the flavour 

threshold since a (Q2
) is, of course, continuous. 

s 

To introduce the QCD-improved Quark-Parton Model, we have to distinguish 
between quark distributions which are singlets and non-singlets in flavour space. 
Any structure function can be decomposed into a linear combination of flavour 
singlet (SI) and non-singlet (NS) structure functions. At next-to-leading order, 

these structure functions are related to «effective» quark distributions q51(x, Q2
) 

NS 2 and q (x, Q ) by 
7 

NS 2 NS 2 a_s<Q-) ( NS 2 ( X ) dt 
F. (x,Q )=Cxq (x,Q )+Cx--J q (t.Q )f. - -, 

l l l 21t X lq f f 
(13) 

7 

~'ii 2 , SI 2 a_s<Q-) j SI -, ( x ) dt 
r (x, Q ) = C xq (x, Q ) + C x -

2
- q (t. Q-) f. - - + 

l l l 7t lq f f 
X 

2 
,,a/Q)r1 2 (x)dt + C ,x ~ J X G(t, Q )f;G t t . (14) 

where G(x, Q2) is the gluon distribution, C. C'. and C". are coefficients, and f. 
l, l I rq 

and f;G are so-called coefficient functions. In this picture, q51 and qNS are «bare» 

quark distributions that cannot be measured directly by experiment. At leading 
order QCD, the convolution terms are neglected and Eqs.(13) and (14) become 
equivalent to, e:g., Eq.(8). 

The Q2 evolution of the effective quark and gluon distribution is predicted by 
the Altarelli-Parisi equatioins [27]: 

dq (x, Q ) = _s _ J qNS(t, Q2)pNS :! dt , ( l S) NS 2 a (Q
2
) r1 . ( ) 

d In Q2 21t x t t 

dq (x, Q) =-·-f - J SI(t, Q2)P .::! + C G(t Q2)P :!. dt, (16) SI 2 a (Q
2

) r [ ( ) ( ]~ 
d In Q2 21t x q qq t q ' qG t t 

dG(x,Q2)= as(Q2) r1 [G(t,Q2)P (.::!)+c SI(t ~2)P (:!_]dr. (17) 
d In Q2 21t J x GG t Gq ' Gq 1 1 

where the C. are another set of coefficients and pNS, P , etc, are the so-called 
I qq 

splitting functions describing the QCD diagrams. Both coefficient functions and 
splitting functions can be calculated in perturbative QCD as power series in a . In 

s 

NLO and beyond, terms of O(a) and higher can be absorbed by either of them, 
s 

91 



11 

:~ 

t 

I 
! 

~I 

~ 
~ 

I, 
at--

an ambiguity known as «factorization scheme dependence», and care must be 
taken to use consistent splitting and coefficient functions. 

5.2. Measurement of the Strong Coupling Constant 

The F2 measurements of BCDMS at large x and Q2 with carbon, hydrogen, 

and deuterium targets were the first high statistics data that yielded a conclusive 

determination of AQCD [28,29,20]. The structure function Fz(x, Q2) is, in general, 

a linear combination of both flavour singlet and non-singlet quark distributions. 

Its Q
2 

evolution is described by the Altarelli-Parisi equations (15) and (16). that 
also depend on the gluon distribution. The original BCDMS fits to the hydrogen 
and deuterium data were later superseded by a very careful analysis by Virchaux 
and Milsztajn of the combined SLAC and BCDMS hydrogen and deuterium data 
[30]. Since the SLAC data extend down to four-momentum transfers as low as 

Q2 = I GeV
2

, these authors make an allowance for nonperturbative «higher twist» 

contributions to the observed scaling violations at small Q2. These higher twist 
effects are mostly due to Jong-distance final state interactions which are difficult 
to calculate in perturbative QCD and there is little theoretical prejudice about their 
kinematical dependence except that they can be expanded into power series in 

I/ Q
2 

[3 I]. This suggests an ansatz 

2 LT 2 / 2 Fz(x, Q ) = F 2 (x, Q )[l + CNT(x) Q ], (18) 

where the leading twist structure function F iT follows the Altarelli-Parisi 

equations and which gives indeed a very satisfactory fit to the data (Fig.12). The 
quality of the fit is best illustrated in the representation of the «logarithmic 
slopes» which shows the derivative of the structure function with respect to 

In Q2 as predicted by the Altarelli-Parisi equations, averaged over the Q2 range of 
each bin in x (Fig.13). In this analysis, the higher twist term CwJ..x) of Eq.(18) is 

fitted by a set of constants in each bin of x (Fig.14 ). The remarkable result here 
is that these coefficients _are compatible with zero for x < 0.4, i.e., perturbative 

QCD can describe scaling violations in this region down to Q2 as small as I GeV2• 
The result for A is 

A -ill= 263 ± 42 MeV, 

where the error combines statistical and systematic uncertainties. This corresponds 

to a strong coupling constant at a typical Q2 of these data of 

a (50 GeV2
) = 0.180 ± 0.008. s 
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includes the higher twist contribution discussed in the text 
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or--a~-----------------1 <X:3(M_i) = 0.113; the dashed lines 
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-0.1 -- -----0.2 ',, In the same . analysis, 
',, Virchaux and Milsztajn have 

', also estimated the «theo-
\ retical» uncertainty due to the 
' .\ neglect of higher order terms 

-0.J 

c) 

-o.4 ' in the perturbative QCD 
0 0

-
2 

0.
4 a., 0.1 x' expansions of the splitting and 

coefficient functions, which 
can be absorbed into a redefinition of the factorization and renormalization scale 
Q and is therefore often referred to as «scale uncertainty». Their final result for 

a at <;f = M 'l:.. is 
s z 

as ( M ~ )= 0.113 ± 0.003 (exp.)± 0.004 (theor.). 

This result still constitutes one of the most significant inputs to the present world 
average of as. As a byproduct, this QCD fit also provides an estimate of the gluon 

distribution in the nucleon (Eq. I 6). Since the gluon distribution is strongly peaked 
at small x, however, this estimate is now superseded by fits to more recent data 
with better coverage of this kinematic region. 

6. Polarized Deep Inelastic Lepton Scattering 

Since several years, deep inelastic scattering with polarized beams and targets 
is experiencing a Renaissance, in the wake of the seminal 1988 EMC discovery 
[32] that the spin-dependent structure function of the proton violated the Ellis
Jaffe sum rule [33], and that the quarks appear to carry only a small fraction of 
the total spin of the proton. This result has raised questions about the origin of the 
nucleon spin at the parton level which have not yet been answered conclusively. 
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It has therefore triggered intense theoretical and experimental act1v1t1es, which 
have resulted in a plethora of papers and in a new generation of experiments to 
study the internal spin structure of the nucleon. 

I start by giving a brief overview of the basic phenomenology of cross-section 
asymmetries (Section 6), and concentrate on experimental techniques (Section 7), 
and rece.nt experimental results (Sections 8-IO). An introduction into the 
theoretical situation can be found in Refs. [34,35]. 

6. I. The Deep Inelastic Cross Section 

In the laboratory system, the scattering process is conveniently visualized in 
the two planes depicted in Fig.7. The scattering plane is defined, as in the 
unpolarized case, by the momentum 3-vectors k and k' of the incoming and 
scattered lepton, respectively; 0 is the scattering angle. The spin plane is defined 
by k and by the spin vector SN of the nucleon; P is the angle between k and SN 

(0 $ p $ 1t) and cp is the angle between the scattering and the spin planes. 
The differential deep inelastic cross-section for the process shown in Fig. 7 

can be decomposed into an unpolarized piece cr0 and a polarized piece Acr, 
3 

~-~ d
3 
~cr(~) 

dxdydq> - dxdydq> - dxdydq> ' 
(19) 

where d3cr
0

/ dxdydcp is the familiar unpolarized deep inelastic cross-section 

depending on the spin-independent structure functions F1 and F2. In the Born 

approximation, the polarized contribution is given by (36) 

3 2{ [( 22) 2, ] ~~~~~) =;; cos P l -~ -7 g 1(x, <i2)-7 gi(x, Q
2
) -

-VQ"' 2 2 )' 2 2 _ ,::;- )I /2 l 
- cos cp sin P -v-( l - y - 7 [ 2 g 1 (x, Q ) + gi(x, Q ) ] • 

Fig. 7. Scattering of longitu
dinally polarized leptons in the 
laboratory frame 

Scatterino plane 

Spin plane 

(20) 
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where 

2Mx 
y= _r, 

"'J Q"-
(21) 

and g 1, g2 are the spin-dependent structure functions of the nucleon. In these 

expressions, M is the nucleon ma<;s, Q2 is the four-momentum transfer to the 
target nucleon, and x and y are the familiar scaling variables. 

An inspection of Eq. (20) reveals immediately how the two structure 
functions g I and g2 can be disentangled from measurements of the differential 

cross-section. A target polarization parallel to the beam direction, i.e., sin ~ = 0, 
mainly projects out g 1 since the contribution from g

2 
is suppressed at ·high 

energies by the factor Mx /2£. For cos~= 0, i.e., transverse target polarization, 
g 1 and g2 contribute to the cross-section with similar weights. 

6.2. Cross Section Asymmetries 

The polarized piece (20) gives only a small contribution to the cross-section 
and is, in general, experimentally further suppressed by incomplete beam and 
target polarizations. It is therefore customary to evaluate it from measurements of 
cross-section asymmetries in which the unpolarized part in Eq.(19) cancels. When 
both the beam and the target are longitudinally polarized (sin ~ = 0), this 
asymmetry is 

A a.i.!._crti 

crt.r+crtt' 
(22) 

h i.J, d ti h . f . d I . d. . w ere cr an cr are t e cross-sections or opposite an equa spm irect10ns, 

respectively. For simplicity, terms of order y 2 are neglected in the following 
discussion. From Eq.(20), one finds 

where 

A =D [A 1 +TJA2], 

gl(x) 

Ai(x) = Fl(x)' 

gl(x)+gi(x) 
Ai(x) = Y F

1 
{x) 

(23) 

(24) 

(25) 

D is often called the depolarization factor of the virtual photon and is given by 
2 

D= 2y-y . 
2(1-y)(I +R)+l' (26) 
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the factor TJ depends only on kinematic variables: 

_ ~ 2(1-y) 
TJ - E y(2 - y) . 

(27) 

A
1 

and A
2 

can be interpreted as virtual photon-nucleon asymmetries. For spin

I /2 targets (proton and neutron), 

<Jl/2-cr3/2 
Ap,n _ cr 

I - crl/2+ 3/2 
(28) 

2<JTL 
Ap,n _ cr 

I -<Jl/2+ 3/2 
(29) 

whereas for the deuteron [37] 

d a0-cr2 
Al= • 

cro + cr2 
(30) 

<JTL-<JTL 
Ad= 0 I 

2 cro + cr2 
(31) 

In these expressions, the indices refer to the total spin projections of the photon

hadron system in the direction of the virtual photon, and the aTL are the cross
sections arising from the interference of amplitudes for longitudinally and 
transversely polarized virtual photons. The following bounds can be derived for 
A

1 
and A

2 
[38]: 

IA) I 51, IA2l 5R; (32) 

for this reason, A
2 

is expected to give a small contribution to A. 

Finally, the experimentally measured continuing rate asymmetry is related to 
the cross-section asymmetry (22) by 

Aexp =fl/bA, (33) 

where Pb is the beam polarization; P
1 

, the polarization of the target nucleons; and 

J, , the target dilution factor, i.e., the fraction of polarized nucleons in the target 

material. 

6.3. Spin-Dependent Structure Functions in the Quark-Parton Model 

Similar to the spin-independent structure functions, the spin-dependent 
structure function g 

1 
also has a straightforward interpretation in the Quark-Parton 

Model (QPM): 
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g1(x)=½ 2, ef[q7(x)-q;<x)], (34) 
j 

where q:(x) (q-:-(x)) is the density of quarks with helicity parallel (antiparallel) to 
I I 

the nucleon spin. This interpretation of g 1 (x) can be understood from the fact that , 

a virtual photon with spin projection +1 can only be absorbed by a quark with spin 
projection -1 / 2, and vice versa. 

The interpretation of the «transverse» spin structure function g
2 

in the QPM 

is less obvious and has been the subject of much theoretical debate [36,39). 
Wandzura and Wilczek [40) have shown that in Quantum Chromodynamics 
(QCD) it can be decomposed as 

2· WW 2 - 2 
gi(x, Q ) = g2 (x, Q ) + gi(x, Q ), (35) 

where the «trivial» piece g~ is a leading twist contribution in the jardon of QCD, 

and is completely determined by g 
1 
(x, Q2): 

I 
WW 2_ 2 f 2!!J,_ g2 (x,Q)--gl(x,Q)+ gl(y,Q) · 

X y 
(36) 

The term gi(x, Q2) is· a twist-3 contribution which is best understood in an 

Operator Product Expansion (OPE) analysis in QCD, where it is sensitive to a 
quark-gluon correlation function in• the nucleon and thus contains unique new 
physics. 

7. The SMC Experiment 

In the new generation of experiments that have been set up following the 
1988 EMC discovery, three set-ups using different experimental techniques can be 
distinguished (Table 1): 

1. The experiment of the Spin Muon Collaboration (SMC) at CERN, using a 
high-energy muon beam and cryogenic solid state targets [42); 

2. Experiments E142, E143, E154 and E155 at SLAC, using electron beams, 

a liquid 3He target and also cryogenic solid state targets [43); 
3. The HERMES experiment at DESY, using the polarized electron beam of 

the electron-proton storage ring HERA and internal hydrogen, deuterium and 
3He gas targets [44). 

Electron and muon beam experiments are complementary in their physics 
reach. The main advantage of the SLAC experiments and HERMES is the 
enormous beam intensity that is available from electron accelerators. The strength 
or' the SMC expeirment is the higher beam· energy, which ensures a better 
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Table 1: New experiments on polarized deep-inelastic lepton-nucleon scattering. 
The last column shows references to the principal physics results obtained until now 

Exp_eriment Beam 

SMC µ+ 

E142 e -

E143 e -

E154 e -

E155 e -

HERMES e -

Fig. 8. Kinematic ranges of 
recent polarized deep inelastic 
scattering experiments. · For 
SMC, there are two diffe
rent regions due to different 
beam energies used in 1992 
( 100 Ge V) and 1993/94 
(190 Ge V). For each of the 
two SLAC experiments El42 
and El43, the two bands 
correspond to the two 
spectrometer arms 

Year 

1992 

1993 

1994 

1995 

1996 

1992 

1993 

1995 

1996 

1995-

102
~ 

-'> ., 
!2.. .. 
0 

10 

r 
r . 
} . . 
~ . 
:· . . .. 
r 
r 
r 
r . . 
r . 

Beam energy {GeV} 

100 

190 

190 

190 

190 

19.4-25.5 

29.1 

50 

50 

30-35 

SMC'93,'94 
I 

Target 

C4D9OD 

C4H9OH 

C4D9OD 

C4D9OD 

NH3 

3He 

NH3, ND3 

3He 

NH3, ND3 

H, D, 3He 

References 

(50] 

(5 I ,52] 

[53] 

(55] 

(56,57] 
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X 

kinematic coverage both at large Q2 and in the region of small Bjorken x critical 
for.sum rule test<; (Fig.8). However, the muon intensity is limited due to the small 
net event yield from the decay chain p ➔ 1t(K) ➔ µ which is employed to produce 
muon beams at high-energy proton accelerators. The systematic errors of all 
experiments are presently of similar size. In a nutshell, fixed-target electron beam 
experiments produce more precise data but are confined to a more limited 
kinematic range. 
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In order to compensate partly for the modest beam intensity, the SMC solid 
state target is by far the largest polarized target ever built. The target materials 
used so far are normal and deuterated butanol. The dilution factor, i.e., the fraction 
of polarizable nucleons in the target molecules, is JP= 0.13 and fd = 0.23, 

respective)y3• The target is subdivided into two halves of "'60 cm length each. 
They can be longitudinally polarized in opposite directions, to allow for 
simultaneous data taking with the two relative orientations of beam and target 
polarizations required to measure the asymmetry A (Eq.(22)). The target material 
is placed inside a 2.5 Tesla superconducting solenoid of high field homogeneity 

and cooled to temperatures of Jess than 50 mK with a 3He-4He dilution 
refrigerator. It is polarized using the technique of Dynamic Nuclear Polarization • 
(DNP); opposite polarization in the two target halves are achieved by irradiating 
the material with microwaves of slightly different frequencies close to the 
respective electron-spin resonance frequencies. In 1992, the SMC discovered that 
the polarizations can be boosted substantially by suitable frequency modulation of 
the microwaves [45], a technique particularly beneficial to the performance of the 
deuteron target. Typical polarizations obtained are 50% for the deuteron and 85% 
for the proton target. To reduce systematic errors to a minimum, the spin 
directions of both target halves are reversed every few hours by rotation of the 
magnetic field, with minimal loss of polarization. The field rotation is achieved by 
suitable dynamic superposition of a dipole field and the solenoid field. 

The muon beam of the CERN SPS has a «natural» longitudinal polarization 
thanks to parity violation. In the decay 1t(K) ➔ µv µ' the muon and the neutrino are 

fully polarized in the center-of-mass system, giving positive (negative) helicity to 
the positive (negative) muon. A Lorentz boost affects the longitudinal polarization 
of the massive muons which in the laboratory system depends on the ratio of 
muon and hadron energies. SMC operates with a typical ratio of Eµ/ Err~ 0.9, 

which gives a beam polarization of Pb~ -80% for aµ+ beam. The typical beam 

intensity is 4.5-107 per spill of 2.4 s duration, with a period of 14.4 s. The beam . 
momentum is measured with a magnetic spectrometer (BMS) installed upstream 
of the target. 

The beam polarization is determined in a dedicated polarimeter installed 
downstream of the main spectrometer discussed below. For all data published to 

3Toe term «dilution factor» also frequently refers to the event yield from polarized protons and 
deuterons, which differs from the «naive» (chemical) dilution factor by nuclear effects and radiative 
corrections to the Born cross-section, and is thus a function of the kinematic variables. 
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Fig. 9. Side view of the SMC spectrometer 

date, the beam polarization was determined from the Michel spectrum of positrons 

from the decay µ+ ➔ e+v/iµ [46]. A ·complementary method which employs the 

cross-section asymmetry of M0ller scattering of muons on polarized electrons in 
a magnetized foil was implemented at a later stage, and will be used, in addition 
to the decay method, in the analysis of more recent data. 

For the identification and momentum analysis of.the scattered muon, the SMC 
uses an upgraded version of the large-acceptance magnetic spectrometer first built 
by the EMC [47] (Fig.9). A high precision measurement of the scattering angle 
and of the momentum of charged particles is provided by a large aperture dipole 

magnet <f Bdl = 2.3 Tm) instrumented with Multi wire Proportional Chambers 

(MWPCs) and drift chambers. The momentum measurement stage is followed by 
a muon identification stage which consists of a hadron absorber and a large
surface array of streamer tubes and drift tube. Drift chambers and streamer tubes 
are complemented by MWPCs to improve the rate capability of the spectrometer 
close to the beam. Three arrays of scintillator hodoscopes behind the hadron 
absorber provide the muon trigger of the experiment. 

8. Results on Asymmetries and Spin-Dependent Structure Functions 

Results on the asymmetry A
1 

and on the spin-dependent structure function 

g
1 

have been published by El43 [56,57,58] and by the SMC [50,51,53,54]. 

Neutron results have been published by El42 [55] and SMC has also evaluated 

g7 from the difference of proton and deuteron data [50,53]. 
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Fig. 10. The ratio g ~/Ff-:::: A1; mea

sured by E143, SMC and by the earlier 
SLAC El30 experiment [66]. All data 
points are shown at the respective 

average Q 2, increasing from I GeV2 

for the small x data to about 50 GeV2 

for the high-x SMC data. Only 
statistical errors are shown with the 
data points; the shaded band indicates 
the systematic errors of the El43 data 

All present data are m 
excellent mutual agreement be
tween the different experiments. 
As an example, a comparison of 

0.005 0.01 0.02 0.05 0.1 0.2 0.5 1 8i I Fi~ A~ (Eq.(24)) is shown 
X in Fig.8 [56]; similar agreement 

is observed for the deuteron [53]. 

In this figure, all data are shown at their respective average Q2 which is about five 

times higher for SMC than for El43. The good agreement thus supports a key 

hypothesis made in the analysis of all data so far, namely that A I is indepen-

dent of Q2
. 

Unfortunately, this assumption is at variance with QCD which predicts a Q2 

evolution of g
1 

different from that of F
1
, and thus a net Q2 dependence of A

1
• The 

Q2 evolution of g 
I 

depends on the polarized quark and gluon densities, and no 

meaningfulnumerical predictions are possible as long as little is known about the 

latter. Extreme models for the polarized gluon distribution with dG(x) ""5 had 

been studied initially [59], inspired by the. anomalous gluon contribution to g I put 

forward as an explanation of the proton spin deficit [60]. Recently, Ball, Forte and 

Ridolfi have undertaken a detailed QCD analysis of gi(x, Q2
) [61]. They find that 

the present data poorly constrain the gluon distribution but flavour a smaller dG. 
Gehrmann and Stirling, in an analysis aimed mainly at a determination of spin-de

pendent parton distributions, come to similar conclusions [62]. 

In view of this uncertainty, the experimental groups have so far not integrated 

QCD tenhnology into the analysis of their published results on g 
1
• Under the 
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Fig. 11. The spin-dependent 
structure function g 1 (x) of the 

proton at Q 2 = 5 GeV2. The 
EMC data were reevaluated 
using the same F1 and R 

parametrizations as for the 
SMC and E143 data. Only 
statistical errors are shown 
with the data points. The SMC 
systematic error is indicated 
by the shaded areas 
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simple assumption that A 1 scales, the conversion of A
1 

to 8i (Eq.(24)) only 

requires a parametrization of the unpolarized structure function 

2 2 2 F 1(x, Q) = Fz(x, Q )/2x[l + R(x, Q )]; (37) 

the Q
2 

dependence of 8 1 is then mostly determined by the Q2 evolution of F2" At 

present, all experiments use the NMC parametrization of F
2 

[63] and the SLAC 

parametrization of R [64]. The kinematic range in which these fits are valid does 
not cover fully the SMC data at small x; future analyses will therefore make use 
of re.cent measurements of F

2 
from the HERA experiments, and from Fermilab 

muon scattering experiment E665. The parametrization of R is less critical since 
it largely cancels in the evaluation of 8i from the experimental asymmetry (cf. 

Eqs.(23), (24 ), (26) and (37)). 

The recent measurement of gi(x) by the SMC [51] has pioneered new 

kinematic territory at small x and shows an indication of a rise at x < 0.0 I 
(Fig. I I). The effect is on the verge of being significant, and has triggered ample 
theoretical, speculation that will be discussed in Section 9. 

All presently available deuteron and neutron data on g i<,r) are compared in 

Fig.12. The SMC and El43 results for the neutron are obtained from the relation 

87(x)=2g1(x)/(1- l.5roJ-gi(x), where roD=0.05±0.01 [65] is the D-wave 

state' probability of the deuteron. The SMC data clearly show that, unlike the 
proton data, both structure functions become negative at small .r. This is in 
contrast to the unpolarized case where proton and neutron structure functions are 
very similar in this x range. 

SMC has also made a first measurement of the «transverse» asymmetry A~ 

(Eq.(25)) and of g~(x) with a transversely polarized proton target and a IO0 GeV 
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gf (x) and g~(x) at Q 2 ;, 5 GeV2 from the SLAC 
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statistical errors are shown with the data points. 
The SMC systematic error is indicated by the 

shaded areas 
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Fig. 13. The asymmetry A~ measured by 

the SMC at the average Q 2 of each x 
bin. Only statistical errors are shown. 
The solid line represents the positivity 
limit discussed in the text, using the 
SLAC parametrization of R = a ii Or 

The dashed line is a prediction obtained 
from eqs. (35) and (36) for gz(x) = 0 

beam [52] (Fig.13). A~ is found to 

be significantly below the positivi
ty limit I A

2 
I < fR and is compa-

tible with zero, thus justifying the 
neglect of A

2 
in the evaluation of 

A
1 

(Eq.(23)). Preliminary results by 

El43 on A
2 

for the proton and the 

deuteron confirm this result with 
substantially smaller errors [67]. 

9. Moments of Spin-Dependent Structure Functions and Sum-Rule Tests 

9.1. Evaluating the First Moment of g 1(x) 

Sum rule tests are at the heart of testing predictions for spin-dependent 
structure functions. Two essential steps are involved in going from structure 
functions to first moments 

I 
2 J 2 r

1
(Q ) = g

1
(x, Q )dx; (38) 

0 

l04 

~- ,. _.J~' . .; 

these are (a) evolution to a constant Q2
, and (b) extrapolation to x = 0 and x = 1. 

Evolving the data to a constant Q2 invariably requires extrapolation outside the 

experimentally accessible range (Fig.8). The SLAC experiments choose a Q2 of 

2-3 GeV2 and SMC uses Q2 = 10 GeV2, close to the average Q2of the respective 

data. For combined analyses, Q2 = 5 GeV2 is a reasonable choice. Again, these 

extrapolations are made under the hypothesis that A
1 

is Q2-independent and that 

the Q2 evolution is mostly driven by F
2

. 

The extrapolation to x = 1 is not critical, since it gives a small contribution 
and is safely constrained by the trivial bound A

1 
< I. In contrast, the small-x 

extrapolation is the subject of much debate and a source of substantial uncertainty. 

SMC and E143 assume for this a functional form g 1(x) oc i1. predicted by Regge 

theory, a being bound by 0 ~a~ 0.5 [68]. Even if physically justified, there is 
some arbitrariness in using that form since Regge theory does not predict up to 
which x it is actually valid. SMC assume~ a= 0 (i.e., g 1 = const.) and fits this 

simple model to the first two data points (x ~ 0.01); El43 does the same for 

x ~ 0.1. The E 142 extrapolation assumes a Regge behaviour of A 7 rather than 

g7, A7 oc xa' with a'= 1.2 [69]. 

The indication of a rise of g fat small x (Fig.11) has given new momentum 

to the discussion about different small x behaviours. Bass and Landshoff [70] 

compute a contribution to the flavour singlet part of g f from the exchange of two 

non-perturbative gluons that varies as (2 In.!._ 1). Note that such contributions do 
X 

not affect tests of the Bjorken sum rule which is a pure flavour non-singlet 
expression. Close and Roberts [71] criticize the procedure adopted by the 
experiments as «Regge Folklore» and reexamine diffractive models for the small-x 

behaviour. They find that rises as steep as g f oc 1 / x log2x are allowed and are 

consistent with the data; such parametrizations would indeed saturate the Ellis
Jaffe sum rule. However, the same authors also point out that a dominant 
diffractive contribution should lead to a positive g 1 of the deuteron at small x, a 

conjecture not supported by the recent SMC data (Fig.12). 

Finally, perturbative QCD also predicts I g 1 (x, Q2) I to rise faster than any 

power of In 1 / x at small x [61,72]. The sign of g1 is, however, nor predicted by 

theory and depends once more on the gluon distribution. 
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Table 2: Tests of the Ellis-Jaffe sum rules. The errors on the predictions are mostly 
due to the uncertainty on the strong coupling constant and F / D. In the experimental 
results, the first error is statistical and the second is systematic. The EMC result also 

includes earlier SLAC E80 and El30 data and is reevaluated from Ref.32 using 
up-to-date parametrizations of F2 and R. The SMC and E143 neutron results are 

obtained by combining proton and deuteron data. «Combined» refers to the 
combined fits discussed in the text 

Experiment Moment Q2 {GeV2} Measurement Prediction References 

EMC rv 10.7 0.138 ± 0.010 ± 0.018 0.170 ± 0.005 [32] 

SMC q IO 0.136 ± 0.011±0.011 0.170 ± 0.004 [51] 

rd 
I 

10 ·0.034 ± 0.009 ± 0.006 0.071 ± 0.004 [53] 

rn 
I 

IO - 0.063 ± 0.024 ± 0.013 - 0.017 ± 0.004 [53] 

El42 rn 
I 

2 - 0.022 ± 0.007 ± 0.009 - 0.011 ± 0.006 [55] 

El43 q 3 0.127 ± 0.004 ± 0.010 0.164 ± 0.006 [56] 

rd 
I 

3 0.042 ± 0.003 ± 0.004 0.070 ± 0.004 [57] 

rn 
I 

3 - 0.037 ± 0.008±0.011 - 0.013 ± 0.005 [57] 

Combined q 5 0.125 ± 0.009 0.167 ± 0.005 

rd 
I 

5 0.041 ± 0.005 0.070 ± 0.004 

rn 
I 

5 - 0.037 ± 0.008 - 0.015 ± 0.005 

It is important to realize that the present experiments, when estimating 
systematic. uncertainties, make a reasonable allowance for variations of their 
extrapolation within the Regge model but do not account for models which predict 

a steeper increase (or decrease) at small x. Similarly, no (i evolution of A
1 

is 

accounted for; as was correctly pointed out in Ref.61, the assumption that A
1 

is 

(i independent can also lead to a substantial underestimate of the errors on r
1

. 

All comparisons of «measured» moments to theoretical predictions should be 
looked at under these two important provisos. 

9.2. Testing the Ellis-Jaffe Sum Rules 

After this word of caution, we can compare experimental moments to the 
Ellis-Jaffe sum rules [33) 

r p(n) = +(-) J__ (F + D) + 2._(3F - D) 
I 12 36 ' 

(39) 
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where F and D are the 
symmetric and antisymmetric 
weak SU(3)

1 
couplings, res-

pectively, of the baryon octet. 
In Table 2 and Fig.14, a 
consistent set of predictions 
is computed from Eq.(39), 
using F+D=lgA/gvl = 
= 1.2573±0.0028 [73) and 
F / D = 0.575±0.016 [74); 
here, gA and 8v are the axial 

and vector weak coupling 
constants of neutron beta 
decay. QCD corrections are 
applied following Refs.75,76, 

assuming a/m~) = 0.117 ± 
± 0.005 [73) and three quark 
flavours. The predictions for 
the EMC and SMC results at 

Q2~IO GeV2 are close to the 
charm threshold and the 
«theoretical» error therefore 
accounts for the effect of 
using four instead of three 
flavours. The same assum
ptions were made to compute 
the predictions for tests of the 
Bjorken sum rule discussed 
in the following Subsection. 
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Fig. 14. Tests of the Ellis-Jaffe sum rules. The 
predictions are shown by the shaded bands. See also the 
caption of Table 2 A uniform pattern of 

disagreement is observed for 
both proton and deuteron 
data. The situation is less clear for the neutron where the SLAC data are very 
close to the Ellis-Jaffe prediction. It is tempting to relate this observation to 
Fig.12 which indicates that a straightforward extrapolation of the SLAC data to 
x = 0 using the Regge procedure may miss a significant negative contribution to 

the first moment. 
For the combined result of Table 2, proton, neutron and deuteron data were 

first evolved to a common Q2 = 5 GeV2. The results are obtained from a combined 
fit to all data given in this table which is constrained by the relation 
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r f = ½ ( I -½ roD) (r ~ + r ~) . The computation of errors on the combined results 

is not straightforward because many systematic errors, such as those on beam 
polarizations, are correlated between different measurements. Some uncertainties 
of phenomenological origin, in particular those on the F

2 
parametrization, are 

even correlated among results from different experimental set-ups. In the· 
combined results shown in Table 2, all known correlations are accounted for by a 
Monte-Carlo method. 

9.3. Testing the Bjorken Sum Rule 

The Bjorken sum rule [78,79,80] 

l g [ ex (Q
2
) ] 

rf(Q
2
)-r~(Q

2
)= 6 I g: I 1-~-... (40) 

is commonly believed to be one of the most solid cornerstones of the Quark- · 
Parton Model. It has escaped experimental verification for more than 25 years, 
notwithstanding an early claim based on proton data only [66]. It was only two 
years ago that serious tests became possible with the advent of precise deuteron 
and neutron data, in addition to the earlier proton data from SLAC and EMC. 
After some initial confusion [81 ], the consensus is now that - contrary to the 
Ellis-Jaffe sum rules - the Bjorken sum rule is confirmed by the data at the 10% 
level. 

Experimentally, the most reliable results are likely to be those obtained from 
proton and deuteron targets, with otherwise identical experimental set-ups. El43 
finds [57] 

r ~ - r ~ = 0.163 ± 0.010 (stat.)± 0.016 (syst.) 

at (i- = 3 GeV
2
, to be compared to a predicted r 1- r ~ = 0.177 ± 0.005 at the_ 

same Q2
• The most recent SMC result is [53] 

r 1-r~ =0.199 ± 0.038 

at Q2 = IO GeV
2
, where the prediction is rf-r~=0.187±0.003. 

The status of all presently available data is illustrated in Fig.15, where the 

combined results for Q2 = 5 GeV2 (Table 2) are compared in the r 1- r ~ plane.· 

The corresponding numerical result from the constrained fit discussed above is 

r 1 - r ~ = 0. 162 ± 0.014 (Q2 = 5 Ge V2
), 
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Fig. 15. Experimental results and 
Bjorken prediction for the first 

moments rf and r~ at Q 2 =5 GeV2 

to be compared to a predicted 

r 1- r~ = 0.182 ± 0.005. 

The results of the combined 
fit in Table 2, in particular that 

for r ~. as well as the above result 

for r 1 - r ~ should be taken with 

some caution in view of the 
marginal consistensy of the 
neutron data. The mutual 

agreement of the results for r ~ is 

substantially improved when the 

0.1 ½ 

-0.1 

Proton 

small-x· extrapolation of the E142 data is replaced by a fit to the muon data for 

g~. for x<0.03 (Fig.12). Such a fit gh,es r~=-0.067±0.016 and 

r 1 - r ~ = 0.203 ± 0.023 (Q
2 = 5 Ge V2

), 

in better agreement with the prediction. In view of the large size of the QCD 

corrections to the Bjorken sum rule at small Q2, one may assume its validity and 
exploit Eq.(40) for a determination of ex • The result is in agreement with other 

s 

measurements at similar Q2
, with remarkably competitive errors [77]. 

10. The Spin Structure of Nucleons 

The most straightforward interpretation of the violation of the Ellis-Jaffe sum 
rule is a non-zero polarization of the strange sea. For a nucleon with spin 

S = + -
2
1
, the moments &j. of parton distributions q :(x) - q-:-(x) ( cf.Eq.(34 )) can be 

Z, I I I 

understood as normalized average z components of S carried by each of the quark 
z 

flavours i, such that Lil:= tiu +/:JD+ tis is the total quark contribution to S which z 
can be decomposed according to the helicity sum rule 

1 
S =-LiL+tiG+L . z 2 z' 

(41) 
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Table 3: Experimental results on the total (~) and strange (L\s) quark contributions 
to the nucleon spin. The EMC result also includes earlier SLAC E80 and E130 data 
and is reevaluated from Ref.32 using up-to-date parametrizations of F

2 
and R. For 

Experiment Target 

EMC p 

SMC p 

d 
El42 n 

El43 p 

d 

■ E:142 neutron 
a Et43 proton 
ti. Et43 deuteron 
..t. SMC deuteron 
o SMC proton 

0.6 

6L 
0.4 

e EM~rcton 
T Ellis affe predlc on 

J 
r 

0.2 

0 
-0.15 -0.1 

references see Table 2 

(jl- {GeV2} 

10.7 

IO 

IO 

2 

3 

3 

t 
T 

a2=5Gev2 

-o.o5 Lis 0 

~ L\s 

.27 ± .16 -0.10±0.05 

.22±.14 - 0.12 ± 0.06 

.20 ± .11 -0.12 ±0.04 

.57 ± .11 - 0.01 ± 0.06 

.27±.10 -0.10±0.04 

.30± .06 -0.09±0.02 

Fig. 16. Experimental results 
on the total (~) and strange 
(L\s) quark contributions to 
the nucleon spin at 

Q 2 =5 GeV2 

where Lz ~s the parton angular momentum. The Ellis-Jaffe prediction of Eq.(39) 

is equivalent to LiL = !iu +lid~ 0.6. 

The formalism of Ellis and Jaffe relating moments of quark distributions to 

weak axial-vector couplings [33) therefore allows one to analyse the measured 

moments of g I in terms of the flavour decomposition of the nucleon spin. All 

experiments have published results on LiL and on the strange contribution /is 

(Table 3); some care must be exercised in comparing these results since they refer 

to different Q
2 

and were evaluated with different assumptions on the QCD 

radiative corrections. The same data are therefore shown in Fig.16, where they are 

evaluated from the experimental moments with a consistent treatment o( QCD 

corrections at a common Q2 = 5 GeV2
. With the exception of El 42, all data lead 

to the conclusion that the total quark contribution is small, LiL"' 0.2, and that there 

is a small but significant negative contribution from the strange sea, /is"" -0.1. 

llO 

Fig. 17. Quark contributions to the ~ 1 
nucleon spin as a function of the first 
moment of the polarized gluon O.B 

distribution, at Q 2 = 5 GeV2
. Also 0.6 

shown is the total quark angular 
0 4 

momentum L: required to fulfill the · 

relation S: = I /2 = I /2~ + /J.G + L: 0.2 

0 

-0.2 

-3 -2 -1 0 2 3 4 
t:..G 

The most reliable combined result is again obtained by combining the data at 
the level of g I and including the small-x behaviour observed in Fig.12 into the 

calculation of r 1 for all deuteron and neutron data. Assuming that LiL and /is are 

the same for proton, neutron and deuteron, a fit with proper treatment of 
correlated errors, similar to the one discussed above, gives 

LiL = 0.19 ± 0.07 · /is= -0.013 ± 0.02 

at Q2 = 5 GeV2
. From a different analysis, based on a smaller data sample and a 

less detailed treatment of the experimental errors, Ellis and Karliner find 

LiL = 0.31 ± 0.07 /is= -0.10 ± 0.03 

at Q2 = 5 GeV2 [77). It is worth remembering that these analyses rely on the 
assumption of exact flavour SU(3) symmetry to justify the use. of measurements 
of F / D from hyperon decays. A recent study [82) has shown that LiL is almost 
insensitive to SU(3)

1 
breaking effects, whereas the absolute value of /is can 

decrease substantially under reasonable a<;sumptions on SU(3)
1 

symmetry 

breaking. . 

The apove analyses account for QCD radiative corrections, wherea<; the 
«anomalous» contribution to the singlet coupling a

0 
is usually ignored, again due 

to our lack of knowledge of /iG. A generalization of the SMC analysis [83] 
discussed above which accounts for the axial anomaly is shown in Fig.17. It 
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illustrates that, from the present data, a gluon distribution with /iG :::'. 3 is required 
to restore the Ellis-Jaffe sum rule. 

11. Conclusions 

Deep inelastic muon scattering experiments performed in collaboration with 
JINR and CERN have produced a wealth of significant results, many of which 
have passed the test of time already and are cornerstones of our present under
standing of the dynamical structure of protons and neutrons. In particular, they 
have proven to be powerful tools to test predictions of QCD, such as scaling 
violations of structure functions and the Bjorken sum rule. 
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BKJIAJl OIUUI B 3KCilEPIIMEHTAJihHYIO CUIIHOBYIO <I>II3IIKY* 

llpotf,eccop t/J.JIEI'AP 

no onpe.neneHHIO, TaKOe KBaHTOBOe 1-IHCJIO, KaK cnHH, C)'l.UeCTByeT. focno.na 

C.fay.ncMHT H ,ll)K.YJieH6eK 3Tofi npo6neMofi JaHHManHCb eme B cepe.nHHe .nea.nua

TbIX fO.UOB. CTOHT BCnOMHHTb H IT.JlHpaKa, y KOTOporo cmrn nO.IIBHJIC.11 He3a

BHCHMO tt co.nefiCTBOBan TOMY, lJTO IT.JlttpaK CTan Ho6eneBCKHM naypeaTOM. 

HeJib3.II CKaJaTb, lJTO Bee 6bmH OT OTKpblTH.11 cnttHa B BOCTOpre, MHOrne .no CHX 

nop )KanelOT, lJTO npttpo.na HaM ycJIO)KH.lleT )KH3Hb. Ee3 cnHHa tJeJIOBetJeCTBO B30p

Bano 6oM6y H 3apa6oTanH aTOMHble 3JieKTpOCTaHUHH ••• 

B «.nocnttuoeoe» epeM.11 JI106oe pacce.11HHe tJero yro.nHo Ha tJeM yro.nHo 

xopowo onHCbIBanOCb O.UHOH aMnnHTY.UOH pacce.llHH.11, .na)Ke eCJIH OHa KOMnJieKc

Ha.11, 3TO eme BblHOCHMO, HO 3atJeM HaM 6opOTbC.H C HeCKOJibKHMH nOH.IITH.IIMH? 

ObinO .UOCTaTOlJHO H3MepHTb .nmpcpepeHuttanbHOe cetJeHHe O.UHOro KaHana mo6ofi 

peaKUHH, npOHHTerpHpOBaTb ero no yrnaM - H BCe. EcnH Ha.no, H3MepHM eme 

nomwe CetJeHHe tt HanHWeM onTHtJeCKYfO TeopeMy, TaKylO pOCKOllib MO)KeM ce6e 

n03B0JIHTb. HOBblM tJaCTHUaM TO)Ke HHKaKoro cnttHa He Ha.no!. •• 

Muorne TeopeTHKH H 3KcnepttMeHTaTopbl 3am1Tepecoeanttcb . npo6neMofi 

cnmia. 11 OtJeHb CKOpo, y)Ke B n.llTH.UeC.IITblX ro.nax, 3THM CTanH 3aHHMaTbC.II B 

0115111. Mo)KeT 6b1Tb, .na)Ke .no TOro, HO 3T0f0 .II He nOMHIO .•. 

51 roeoplO npo 3KcnepttMeHTarnpoe H TeopeTHKOB B Jly6ue. ITpH.neTc.11 onpe

.nenHTb, lJTO ~TO TaKOe. TotJHee, lJTO 3TO 6b1JIO B wecTH.neC.IITble fO.!lbl B 0115111. 

TaK KaK .II 3KcnepHMeHTaTOp, C 3TOf0 H HatJHy. 8 !pH3HKe 3JieMeHTapHblX 

tJaCTHU cpe.UHHX H BblCOKHX 3Heprnfi Ha YCKOpHTeJI.IIX Tor.na MO)KHO 6hmo pa3-

.nenHTb 3KCnepHMeHTaTOpOB Ha .nee HeO.UHHaKOBble tJaCTH. He60Jibllia.ll tJaCTb (OKO

JIO 20%) nOJib30Banacb 3JieKTpOHHblMH MeTO.UaMH, n03BOJI.IIIOIUHMH H3 Bcex B03-

MO)KHblX CJIYtJaeB B3aHMO.UeHCTBH.II Bbl.UeJI.IITb ManeHbKOe KOJIHtJeCTBO TaKHX, KOTO

pble Ha.no 6blJIO H3YtJaTb. C .ne.11TeJibHOCTblO TaKOrO coprn 3KcnepHMeHTaTOp0B 

CB.113aHo C03.UaHHe annapaTypbl, no.nroTOBKa nYtJKa, MHWeHH H H3MepeHHH, np0Be

.ne1rne ceaHCOB Ha ycKopHTene, o6pa6oTKa .naHHblX H HHTepnpeTaUH.11 pe3yJibTaTOB • 

AnnapaTypa H .neTeKTOpbl tJaCTO MeH.IIJIHCb. 

*B CBlllH C 60JJbWHM om,eMOM )IOKJJ3.U npHBOJIHTCll B COKpameHHH. 
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OOJibllIHHCTBO 3KCnepHMeHTaTopoB B TOH )Ke caMOH o6naCTH !pH3HKH B Te 

ro.Ubl pa6oTano c .neTeKTopaMH, KOTOpbre He MOrnH Bbl.UeJI.IITb onpe.neneHHbH.: 

sJaHMo.neficTBH.11, Ho perncTpHpoeann ece, tJTO CJIYtJHJIOCb. 3To 6hmH s ocnoeHo:.1 

nyJblpbKOBble KaMepbl H .11.nepHbre 3MYJibCHH. ,lleTeKTOpbl 6bmH nocTpoeHbl 3ap;\

uee, BO MHOrHX ClIYtJa.llX OHH O.UHOBpeMeHHO 6blJIH MHWeH.IIMH H .no H3MepeHH.11 

ua.no 6bmO no.nroTOBHTb TOJibKO nYtJOK. fnaBHa.11 pa6oTa COCTO.IIJia e npOCMOTpe 

CHHMKOB HJIH 3MYJibCHH H B HHTepnpeTaUHH pe3yJibTaTOB. 

OcHOBHa.11 6e.na MHOrHX 3KCnepttMeHTaTppOB pa3HblX copTOB COCTOHT B TOM, 

lJTO OHH CJIHWKOM CHJibHO H HeKpHTHlJeCKH Bep.llT TeopeTHKaM. 113-3a 3TOro fOTO

Bbl no.nrnep)KJlaTb HX MO.UenH, He .UYMa.11 0 TOM, pa3yMHble OHH HJIH ueT. TIOTOM 

y.nnBJI.IIIOTC.11, Kor.na onpe.neneHHa.11 H «Bee cnaca10ma.11» MO.Uenb pyxHeT H ece Ha.no 

«nepe.nYMaTb». JltttJHO .II nOMHIO, KaK HeCKOJibKO TaKHX MO.nenefi pa3BanHJIOCb HJIH 

o6naCTb HX .nefiCTBH.11 CHJlbHO orpaHHlJHBanacb. CnttHOBa.11 !pH3HKa 6blna He noc

ne.nHefi npHtJHHOH TaKHX .IIBJieHHH. 

Bb1weyKa3aHHOe .neneHtte cero.n11.11 J)Ke HeeepHo. Annaparypa cTana CJIO)KHOH, 

B03HHKJIH HOBbJe rpynm1, 6onee cneuttanH3HpoBaHHbie. Jlenetttte TaK)Ke HeeepHo 

)lJl.11 .npyrttx o6nacTefi !pH3HKH. Ho Bepa 3KCnepHMeHTaTOpOB B TeopeTHKOB cox

pattHJiaCb. 

HeCKOJibKO rpynn B J151IT, B OCHOBHOM npttHa.nJie)Ka[UHX K BbIWeYKa3aHHbIM 

JlBa.nUaTH npoueHTaM, pa6oTano e o6naCTH HYKJIOH-HYKJIOHHOro, nHOH-HYKJIOHHO

ro H HYKJIOH-.11.UepHoro pacce.llHH.11. 113 3TOro «.nocnHHOBoro» BpeMeHH XOtJY 

BCnOMHHTb pe3yJibTaTbl, nOJIYtJeHHbJe Ha ycKOpHTeJI.IIX 9115111, KOTOpble nOBJIH.IIJIH 

Ha cnHHOBYIO !pH3HKy H C Hefi CB.113aHbl (CM. ma6J1.l). HeKOTOpbie H3 HHX, nony

tJeHilble Ha CHHXpOUHKJIOTpOHe, 6bJJIH ony6JIHKOBaHbl paHbWe, tJeM 0115111 6bm 

OCHOBaH. 

B 11B3 rnr.na 6oJibllIHHCTBO !pH3HKOB npntta.nJie)KanO K BbJWeyKaJaHHbiM 80% 
3KCnepHMeHTaTOpOB. B 1963 H 1964 rr. Ha CHHXpocpa30TpOHe 11B3 6bJJI nonYtJeH 

csepXHHTepeCHblH pe3yJibTaT no H3MepeHHIO OTHOllleHH.11 .nefiCTBIUeJibHOH H 

MHHMOH tJaCTH 6eccnHHOBOH aMnnttry.Ubl pp-pacce.11HH.II enepe.n. JlaHHbie B 11B3 

perncTpHpOBanHCb MeTO./lOM .11.!lepHblX 3MYJibCHH. OblJIO nOKa3aH0, lJTO .nefiCTBH

TeJibHa.11 tJaCTb aMnJIHTY./lbl pacce.llHH.11 enepe.n 6oJibllla.ll tt OTpHUaTeJibHa.11 e 

o6nacrn 3Heprnfi CHHxpocpa3oTpOHa. 3Ty opttrnHanbHYJO pa6oTy, KaK no Me

TO.UHKe (HHTOlJHa.11 MHllleHb Ha BHYTpeHHeM nYtJKe), TaK H no pe3yJibTary, Bbl

noJIHHJIH coTpy.UHHKH 11B3, nepetJttcneHHbie B ma6J1.2. 

ITpo.nOJI)KeHJfeM pa60Tbl 6bm Il()J)Ke 3KCnepHMeHT B ITpOTBHHO co CTpyfiHOH 

Bo.nopo.nHOH MHllleHblO, B K0T0poM 6bmH YTOtJHeHbl npe.nhl.nymtte pe3yJibTaTbl (c 

60JibllIHMH OllIH6KaMH), H3MepeHbl nOJIHbie ynpyrne cetJeHH.11 H yeeJIHlJeHa o6naCTb 

3Heprnfi (ma6J1.2). 

fpynna H3MepHJia TaK)Ke IlOJIHble cetJeHH.11 pd Ha ycKOpHTeJie B TipOTBHHO. 

fo.noM n03)Ke B <t>epMHJia6 tJaCTb !pH3HKOB H3 11B3 npHH.IIJia YtJaCTHe B H3Me

peHH.IIX .no 3tteprntt 393 f3B, H OKaJanocb, tJTO Re/Im (pp) cHosa nepeceKaeT 

HyJib H3 OTpttuaTeJibHblX B noJIO)KHTeJibHble 3HatJeHIDI (ma6Jl. 2). 
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Pa6oThl no pp-pacce»mno B JUITT 6hlnH )l0nomIeHhl H3MepeHH»MH ynpyrnx 

JlHCpcpepeHUHanhHhlX ce'-leHHH. B HHX yqacTBOBanH MHOrne H3 BhlllleyKaJa!IHhlX 

cpH3HKOB, CM. ma6Jl.3. 
Ha CHHxpocpa3oTpoHe 11B3 nonyqeHhI )laHHhle, npHBe)leHHhle B ma6A.4. Ha 

CTpyiiHOH MHllleHH B TTpoTBHHO y)Ke ynoM»HYTM rpynna aBTOpOB nonyqttna TO)Ke 

ynpyrne JlHcpcpepeHUHanhHhie pp-ce'-leHH». 

nonHhle np- H pn-ce'-leHHH H Ce'-leHHH Heynpyrnx peaKUHH H3MepHnH Ha 

CHHXpOUHKnOTpOHe JUITT (CM. ma6A.5). 
B 11B3 )laHHhie 6bmH )lOnonHellhI H3MepeHHHMH Ha CHHXpocpa30TpOHe 

ma6J1.6. 
HeKOTOpbie 3KCnepHMeHThl B 1151:TT H 11B3 TaK)Ke fl03BOnHnH onpe)lenHTh non

Hhle ce'-leHH» nn-pacce»HH» - ma6J1. 7. 
Ba)KHhlMH OKa3anHCh H3MepeHHH np- H pn-)lHcpcpepeHUHanhHhlX Ce'-leHHH B 

1151:TT - ma6J1.8. 
.[(HcpcpepeuuHanhHhie Ce'-leHHH ynpyroro np-pacce»HHH co CB060JlHhlMH HeiiT

poHaMH 6hlnH nonyqeHhl no pa3sany ycKopeHHhlX JlO 400 M3B )leHTOHOB. 3TO 

H3MepenHe 6hmo 6onhlllHM ycnexoM B 1961 roJly. Ono Tpe6osano ycKopeHH» Jleii

TOHOB JlO 400 M3B Ha CHHXpOUHKnOTpoue. B nocne)lHHX 3KcnepHMeHTaX 51 y)Ke 

npHHHMan yqacTHe. 

B 11B3 ua CHHXpocpa30TpOHe HeiiTpOHHhlH nyqoK lllHpOKOro cneKTpa, no.riy

'-leHHhlH nepe3ap»JlKOH ycKopeHHhlX npOTOHOB H_a Be-MHllleHH, n03BOnHn COBeT

CKO-PYMhIHCKOH rpynne HJMepHTh TY )Ke senH'-IHHY npH 3HeprnH 4,5 H 8 r3B. 

li3MepeHHH npOBO)lHnHCh C nOMOil{hlO nponaHOBOH flY3hlphKOBOH KaMephl (CM. 

ma6A.9). 
YKaJaHHhlMH pe3ynhTaTaMH nonh30BanHCh cpH3HKH scero MHpa, HeKOTOphIMH 

H3 HHX nonh3YIOTCH JlO CHX nop. B ceMH)leC»ThlX ro)lax MHOrne cpH3HKH Ha 3ana)le 

cnp~HBanH y Men» no)lpo6uocTH HJMepe,mii B ,[(y6ue. 

C rpynnoii IO.M.KaJapHHOBa Ha'-lana coTpyJlHH'-laTh B 1963 IUJlY rpynna 

A.<l>.TTHcapesa. 3TH JlBe rpynm, BMecTe c rpynnaMH M.r.Meiuep»Kosa, E.M.ro

noBHHa H JlpyrnMH H3Mep»nH senH'IHHhl, 3aBHCHil{He OT CnHHa. CHa'-lana.c Heno

n»pH30BaHHhlMH '-laCTHUaMH, KOTOphie CTaHOBHnHCh non»pH30BaHHhIMH nocne HX 

nepsoro pacce»HHH. Bo3MO)KHOCTH CHnhHO ysenH'-IHnHCh nocne C03)laHHH rpynnoii 

M.r.Memep»Kosa npoTouuoro non»pmosauuoro nyqKa ua CHHxpoUHKnOTpoue 

(cM. ma6J1.l0). 
TTpOTOHhl, pacce»HHhie no)l ManhIM yrnoM, OTKnOH»nHCh B pacnpe)len»IDIUHH 

MarHHT H OTTy)la s nHHHIO nyqKa. B KOHUe KOHUOB non»pH3aQHIO MO)KHO 6binO 

nonyqHTh B nID60M HanpasneHHH, BKnlO'-IM npO)lOnhHYIO. Henh3H CKa3aTh, '-ITO 3TO 

6hm «cpnHn-cpnon», HO nO'-ITH! Me)K)ly «cpnHnOM» H «cpnonoM» Ha)lO 6bmo TOnhKO 

noMeHHTh nonlOCHhie HaKna)lKH; 3TO wrnnOCh OKono nonyqaca. .[(n» BhlBO)la nyqKa 

KTO-TO H3 COTPYJlHHKOB Ha )lepeBHHHOH JlOCKe C)lenan 6onhlllYIO TO'-IKY B MeCTe 

npoxo)KJleHHH '-laCTHU (no)lo3pesaIO IO.TT.KyMeKHHa). B Te'-leHHe ro)la TO'-IKa He 

TOnhKO HC'-leJna, HO nyqoK npo)Ker B )lOCKe µhIpy ... 
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TTOJ)Ke non»pmosaHHM np0To111IM MHllleHh (TTTTM) B Jl5ITT. COJJlaHHM 

(ma6J1. JO) E.C.Hera11osh1M H Jl.E.TTapcpeuosh1M ( 1965 - JIMH. noJ)Ke Jru.t0po

)KeHHM MHllleHh), CHOBa ysenH'-IHna B03MO)KH0CTH onhlTOB. 

liJMepeHH» pp-non»pH3aUHH n a11anH3HpyIDmeii cnoco611ocn1 6hlnH BhmomIe

Hhl s pa6ornx. nepe'-IHCneHHhlX s ma6JI. 11. 
B.TT.,[()Kenenos, B.tt.Carnpos, E.M.ronosm1 11 B.C.Haue)KJlHII ( 1964) no

nyqHnH pp a11anH3HpyIDIUYID cnoco611ocTh B ynpyrm.I H KBaJnynpyroM pacce»mm. 

Ha OCIIOBaHHH HX pa60Thl H cpaBHeHHH ynpyrnx H KBa3Hynpymx pe3ynhTaTOB TOr

)la y Mell» B nepBhlH pa3 B031111Kn0 cepbe3HOe nO)l03pe,me, '-ITO Me)K)ly cnHHOBhlMII 

senH'-IHHaMH B ynpyroM II KBaJ11ynpyrm.1 NN-pacce»HHII Ha )leHTOHaX IIHKaKoii 

pa3HIIUhl HeT H '-ITO n106b1e nonpaBKII TOnhKO yxymuaT pe3ynhTaThl. 3nt nonpaBKH, 

THna rnay6epOBCKHX nonpaBOK Ha TeHeBOH 3cpcpeKT H Ha cneKTaTop, 6hlnH TOf)la 

MO)lllhlMH, H MHorne TeopeTHKH HM 3TOH npo6neMoii ynopHO pa6oTanH II pa6oTa

lOT JlO CHX nop, xorn see HOBhle H3MepeHHH no)lTBep)KJlalOT CHOBa H CHOBa pe3ynh

TaT BhlllleyKa3aHHhlX aBTOpOB. He O'-leHh Ba)KHO, ecnH a6conlOTIIM I10pManH3aUHH 

)laHHhlX cosnauaeT c cero)lHHlllHHMH BenH'-IHHaMH, HO Olla 6hma O)lHHaKOBOii )lnH 

ynpyrnx H KBaJHynpyrnx senH'-IHH (cM. ma6J1.l 1). 
C Ha'-lanhHhlMH Henon»pH30BaHHhlMH npoTOHaMH 6hlnH 113MepeHhl napaMeTphl 

cnHHOBOH Koppen»UHH npH 3HeprnH 315 M38 Ha yrne 90° B c.u.M. - ma6JZ.12. 
Mttome BhillleHa3BaHHhie aBTOphl He OCTaHOBllnHCh Ha ll3MepeHHII OJlHOKpaT

HOro pacce»HIIH non»pH30BaHHhlX '-laCTIIU II nonyq11nn KOMnOHeHThl TeH30pa )leno

n»pH3aUHH (CM. ma6JI. 13). 
Hauo OTMeTIITh, '-ITO anneTHT npHXOJlHT BO BpeMH e)lhl, ll 3KCnepm.teHTaTOphl 

~e c non»pH30BaHHhlM nyqKOM rpynmI M.r.Memep»Kosa Jla)Ke peumnH 

H3MepHTh napaMeTp C TpeMH CIIHHOBhlMH HH)leKCaMH. OJlHOBpeMeHHO 6hlnH nony

'-leHhl n Jlpyrne napaMeTphl c JlBYMH IIH)leKCaMH - ma6JI. 14. 
CnHHOBYIO cpH3HKY C HeiiTpOHaMH MO)KHO 6bmo H3Y1.faTh TOnhKO B KBa3Hynpy

roM pacce»HHH npoTOHOB Ha HeiiTpoHaX, cna6o CBH3aHHhlX B JleHTOHax. 3)leCh 

Ha)lO OTMeTHTh pa60Thl no aHMll3HPYIDIUeH cnoco6HOCTH ll JlBOHHOMY pacce»HIIIO 

B pn (ma6JZ.15). 
CooTBeTCTBYIQIUHe pe3ynhTaThl 51 ncnonh30Ban )ln» csoeii JlHCCepTaUHH, KOTO

PYIO 3all{HTHn B H!One 1966 ro)la. Enaro)lap» 3THM H3MepeHHHM MHorne MOnO)lhle 
cpH3HKH, B llleCTH)leCHThlX H B Ha'-lane CeMH)leCHThlX IU)lOB nonyq11nH aKa

)leMH'-leCKHe 3BaHHH. 

Pa3BHTHe OIITH'-leCKHX HCKpOBhlX KaMep 1103BOnHno JlOBOnhHO TO'-IHO H3MepHTh 

cmrnOBhle senH'-IHHhl. Ho o6pa6oTKa CHHMKOB 6bma Me)lneHHOH, no3TOMY HaJlO 

6hmo JlYMaTh O 6onee 6blCTpoii o6pa6oTKe. 3neKTpOHHhle MeTO)lhl pemcTpauHII 

)laHHhlX 6hmH B .[(y6He TOr)la He)locrynHhl. He 6yJly 3)leCh cpaBHIIBaTh Ka'-leCTBO 

C'-leTHhlX MllillHH tt npOCMOTpOBhlX nptt6opoB. YJlHBHTenhHO, '-ITO yJlanOCh Jla)Ke 

HanHCaTh nporpaMMhl o6pa60TKH )laHHhlX B ,[(y6He npH HanH'-IHH TaKOH ManeHhKOH 

naMHTH c'-leTHoii MalllHHhl, KaKoii TOrJla 6hlna M20. TonhKO B 1968 roJly, 6naro)la

pH 5Ipocnasy TTeptterpy, BHUe-JlHpeKTopy 11B3, liHCTHTYT nonyq11n OJlHY IBM. 
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npoCMOTpOBblX np1I60p0B TQ)Ke lie XBaTaJJ0, II na6opa11TOK 6blJJO X0DI II l'.HI0ro, 

HO 11enocTaT0'IH0. 

B TO BpeM.ll ner,.ie 6blJJO n0JJ}"'llITb T0IIHY CBepxKalJeCTBellllOii 11ep)KaBeHKII 

ltnlI Kltn0MeTp npoB0JJ0KH HJ BOJJbcppal'.ta, 'leM n0JJY4HTb npenoxpallHTeJJb. 

Cl>HJHKH MH0roe n0JJ)l(Hbl 6blJJH npoHJB0nHTb Cal'.rn. TaKHM o6pa30M 3KCnepHMell·

TaTOpb1 CK0po CTaJJH xopowmrn cnecap.llMH, T0Kap.llMH, cppe31Ip0B1UHKaMH H. 

CBapIUHKal'.1H. A TaK)Ke xoporuHMH cnopTCMeHa1.rn. 

_Karna .ll nonll.llJJC.ll co CB0HMII npy3b.llMII B I 965 rony Ha ceMHTbIC.ll'IHYIO 

BepillHHY, Ha nHK JleHHHa, BCe cnpaillHBaJJH: Tpe1rnp0BaJIC.ll JIii .ll nepen B0CX0)K

neHHeM. 51 Ka)Kll0MY peK0MeHn0BaJJ npoBeCTH BMeCTe C rpynnoii I0p1rn M11xaii

JJ0BH'la KaJapHHOBa onHH ceaHC B nepB0M Kopnyce, tt Torna 6yneT n0H.llTH0, '!TO. 

6onee 3cpcpeKTHBHOH TpeHHp0BKH np11nyMaTb HeJJb3.ll. 51 no6aBJJ.llJI, '!TO TaiuHTb 

20 Kr Ha cnttHe na)Ke Ha OaMttpe 6Mno npocTo, TaK KaK no necnrnue B nepB0M 

K0pnyce Mbl peryn.llpH0 TaCKaJJH COJJHnHblH, HO nnoxoii COBeTCKHH 0CUHJJJI0CK0n 

)lECCO. 3Jihie .ll3bIKH yrnep)Knantt, '!TO OH Bec11T 350 Kr. A nttcpT B J1ucrnTYTe 

M0)KH0 6brno HaHTH T0JJbK0 B Jla6opaTOpHH TeopeTH'leCKOH cpH3HKH. 

KaK 6brno CKaJaH0, n0JJ.llpH30BaHHM np0T0HHM MHllJeHb B JI51TT, cOJnaHHM 

E.C.HeraHOBbIM H JI.E.TTapcpeuoBblM, 6bma 6oJJbllJHM nocTtt)KeHtteM. Eopttc CTe-. 

naH0BH'I HeraHOB B0CnHTaJJ Bee noK0JJeHHe cneuHaJJHCT0B no n0JJ.llpH30BaHHbIM 

MHilleH.llM, H He T0JJbKO B )ly6He. C npyroii CT0p0Hbl, HeH3BeCTH0, n0JJ}"'lHJIH 6bl 

cpH3HKH MHllJeHb B 3KcnnyaTauHJO 6e3 JlbBa EoplICOBH'la TTapcpeHoBa. Cpa3y nocne. 

ee C0JnaHH.ll Ha'laJJHCb 3Kcnep11MeHTbl C Heii'. HanOMHHM pe3yJJhTaThl Ha. 

CHHXp0UHKJJ0TpoHe JI,SJTT - CM. ma6Jt.16. 
TTpo 3TY nom1p1130BaHHYJO MHllJeHh M0)KH0 6bIJJO 6b1 paCCKa3bIBaTb )l0JJro. 51 B 

11ee T0)Ke K0e-lJT0 BJJ0)KHJJ. MaTepHaJJOM MHilleHH 6bIJJ JIMH, II lla)l0 6bIJIO no

Jl}"'lHTb 60JJbllJHe xopow11e KpHCTaJJJJbl. 3TO )l0JJro He n0JJ}"'laJJ0Cb. HaKOHeu .ll, no . 

3a)lal!HIO JlbBa J1oc11cpoBH'la Jlanll)lyca, C n0M0lllblO CTaHHCJJaBa illacppaTbl, no-· 

JJ}"'JHJJ on11caH11e npouecca OT Oy::iHa 4eM6epneHa 113 LBL. Cocpm1 JlhBOBHa 

CMHpHoBa B3.llJiaCb 3a )leJJ0 (BblpaIUHBaTb 3TH KpHCTaJIJJbl) BMeCTe C TpeM.ll )laMaMH 

113 cBoeii rpynnbl, 11 nocne ynopHoii pa6oThI B Te'!eHHe Bceii 3HMhI 1963-1964 rr. 
OHH, HaK0HeU, n0JJ}"'lHJJH, B MaHCKHe npa3)lHHKH I 964 r., 0TJJH'IHble KpHCTaJJJJbl ••• 

TTo.llBHJJHCb H0Bbie MaTepHaJJhl n0JJ.llpH30BaHHblX MHilleHeii, K0JIH'leCTB0 B0)lO

po,!la B03pacTaJJ0. B 3TOH o6nacrn BeJJ11Ka 3acnyra 3.Eytt.11T0Boii. Cero)lH.ll y)Ke 

HHKT0 He BCn0MHHT JIMH. Enaro,!lap.11 3.EyH.llTOBOH n0.llBHJIHCb H0Bble )l0CTH

)KeHH.ll. TouKa.11 non.11ptt30BaHHM MHWeHh, He.!lal!uo co3)laHHM B PSI, .llBJJ.lleTc.ll 

O)lHHM 113 HHX. Ha)leeMC.ll, '!TO MHllJeHh 6y)leT HCn0JJb30BaHa )la)Ke Ha BHYTpeHHHX 

nY4Kax, npH MaJJblX ::mepm.11x II )lJJ.ll cnHHOB0H cp113HKH T.ll)KeJJblX H0H0B. CoTpy.!l

HIIlJeCTB0 c cpH3HKaMH PSI (CansaTOpe Mauro) 11 CaKJJe (H.Eann, r.)lypaH.!l) 0Ka-

3aJJ0Ch 0'leHb none3Hb1M. 

B M0HX pa3rosopax c .!lHpeKTopoM Jla6oparnp1111 .11,!lepHbIX peaKUHii IO.U.Ora- • 

HeC.llHOM He pa3 B03HHKaJJ B0npoc: '!TO TaKoe «cpH31IKa 'laCTHU» II «CnHH0BM 

cpH3HKa»? TTpe,!lCTaBbTe ce6e TaKYJO CJIO)I<HYIO II csepxuen0H.llTHYIO CHCTeMy, KaK 
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TpaHcypaH0Bble .ll,!lpa, r)le 250 HYKJJ0H0B. )lo6aBbTe onlIH-e.UHHCTBeHHblH HYKJJOH 

(0,4% ), H BCe napaMeTpbl on1IcaHH.ll CTaHYT .!lpymMH. 8JJH.lleT 3,!leCb cnHH? 8JJH.lleT 

np0CTa.ll Macca? 51 HallJeJJ y :noro 'leJJ0BeKa o6IUHOCTb HHTepecoB II B3aHM0-

noH1IMaH1Ie II 6naro,!lapeH eMy 3a 3TH nplI.llTHbie II 0lJeHh K0HCTPYKTHBHble pa3rO

B0pbl II C0BeTbl. 

nocnenHIIM 3Kcnep11MeHT0M, yKa3aHHblM B M0eM cn11cKe, n0-BH)lHMOMY, 3a-

K0ll'IHJJaCb ,!le.l!TeJJbH0CTb B o6naCTH cnHHOBOH cp1I3HKH lJaCTHU Ha CHHXp0UHKJJOT

poHe. )KanK0, 110 TaK0Ba )Klf3Hb! npe)Kne lJeM nepettTlI K cpH3HKe lJaCTHU B JIB3, 

B faT'IHHe II B OpoTBHHO 11, HaMHoro no3)Ke, Ha SATURNE II, B UEPH, DESY, 

Cl>epMHJJa6 11 T.)l., .ll )l0JJ)KeH CKa3aTb HeCK0JJbK0 CJJ0B npo Te0peTHK0B. 

TaK KaK HJMepeHH.ll seJJH'IIIH, 3aBHC.lllUHX .OT cn11Ha, TPY.!lHbl, a 06m11ii cpop

MaJIH3M ynpyroro HYKJJ0H-HYKJJ0HH0ro pacce.HHH.ll B TO speM.ll HHKTO eme He C03-

)laJJ, B wecTH,!leC.l!TbIX ro)laX TeopeTH'leCKM II cpeHOMeHOJJOrH'leCKa.ll no)lrOTOBKa 

CTaJJa 0lJeHb Ba)KHOH. Ha'laJJH eJO 3aHHMaTbC.ll KaK .!ly6HeHCKHe TeopenIKH 

(C.M.E11neHhKHii, JI.J1.Jlan11)lyc, P.M.PbIH.!lHH, 51.A.CMOpOJlHHCKHH, M.11.TTo,!lrO

peUKHii, HanplIMep), TaK II MH0rHe TeopeTIIKH B 3ana)lHOH Espone, AMepHKe II 

51n0HHII. Cero)lH.ll MHe Ka)KeTC.ll, '!TO cpeHOMeHOJJ0rH.ll HYKJJ0H-HYKJJ0HH0ro pacce

.llHII.ll pa3BIIBaJJaCh no KycKaM II Ka)K)lblH '!TO-TO )l06aBlm. CaMII TeopeTIIKII He 

seplIJJII, '!TO HeK0T0pbie seJJII'IIIHbl 6y.!lYT KOr,!la-H1I6y.!lh II3MepeHbl. Ho cpeHOMeHO

JJ0rlI.ll pa3BHBaJJaCh II ,!la)Ke pacuseTana. 8KJJa)l .!lY6HeHCKIIX TeopeTHK0B B CillIHO

BYIO cpH3HKY 0'leHh 6omwoii. 

EcJJII y)K rosopHTh npo TeopeTHK0B, 3KcnepuMeHTaT0pbl neJJHJJII IIX Ha )lBe 

lJaCTH: Ha «noJJe3HbIX» II «0CTaJJhHblX» - no 0TH0llJeHHIO K 3KcnepuMeHTaTopaM. 

O6a copTa MaJJ0 3HalOT npo6neMbl, CB.ll3aHHbie C 3KCnepHMeHT0M, HO B 3TOM HeT 

6e)lbl II eCTh HCKJJJO'leHH.ll. 

TToJJe3HblMII TeopenIKaMII 3KCnep1IMeHTaT0pbl C'IIITaJIII TeX, KT0 6bIJJ cornaceH 

C HIIMII C0TPY.!lHH'laTb KaK B TeopeTH'leCKOH Il0)lroT0BKe, TaK II B IIHTepnpeTaumt 

naHHbIX. 3Kcnep1IMeHTaT0pbl 0X0TH0 BKJJIO'laJJII IIX s cnHC0K aBT0pOB CBOIIX cTa

Teii II He Tpe6oBaJJII, 'IT06hI 0HII ,!le)KypttJJII Ha ceaHcax. Ee3 TaK0ro COTPY.!lHII'leC

TBa MH0rHe cpopMyJJbl QKa)KYTC.ll Hey)l06HblMII IIJJII CJJIIllJK0M rpOM03)lKIIMII )lJl.ll 

aHaJJII3a II3MepeHIIH. 

)lpyme TeopeTIIKII rnep,!lo HaCTalIBalOT Ha nposepKe CB0IIX MO)leneii II nplI.!lY

MbIBalOT 3Kcnep1IMeHTbl, K0T0pble IIJJII noKa HeB03M0)KHbl, IIJJII HeB03MO)KHbl soo6-

me. OTKa3bIBalOTC.ll nlICaTh Y.!l06Hbie cpopMyJJbl, II HM uanneBaTh Ha pa3MepHOCTh 

BeJJH'IIIH. Oco6eHHO JJI06.l!T «acm,mT0TH'leCKYIO» o6naCTh 3Hepmii II He 

cnpaw11sa10T, rne oua na'IHHaeTc.11. TaK)Ke 0TKa3hIBalOTC.ll 3amIMaThC.ll npo6ne

MaMH, K0T0pbie He C0BCeM n0H.llTHhl, II npene6peralOT 3cpcpeKTaMH, K0TOpbie XOTh 

II 6oJJbllJHe, HO HM He upaB.llTC.ll. CnHHOBa.ll cpH3HKa .llBJJ.lleTC.ll O)lHOH II3 TaKIIX 

npo6JJeM. 11MeHH0 H3-3a Toro, '!TO B neii MH0me TeopeTHKII npoCTO He pa36H

pa10TC.ll IIJJII pa36HpaThC.ll He X0T.l!T. 3TO sepH0 )l0 CIIX nop. 

O6a coprn TeopeTHK0B sep.l!T 3KCnepHMeHTaJJbHhlM )laHHblM HH0r)la HeMHO)KKO 

B MapKCIICTCK0-JJeHHHCK0M )lyxe. 3TO Ha)l0 061,.llCHHTh Ha npHMepe. Karna B 
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q:>H311Ke K0CMH'leCKIIX n)"leH nmrn11n11cb pe3ynbTaTbl, CBH)leTenbCTBYJOIUHe 06 

YBen11qeH1111 nonHoro ceqeHmI npoT0H-npoT0HH0ro pacce51mrn c pocT0M 3Heprn11 

(CYMacmemnee npeJ.lCTaBneHHe, TaK KaK Bee J.l0n:lKH0 CBeCTIICb K «reoMeTp11qecKo

MY ceqeH1110» ), HeK0T0pbie, )lIDKe oqeHb YMHbie, J.ly6HeHCKHe TeopeTHKII yrnep)K

)lanH: «3Kcnep11MeHT c Teop11ei"i He coBnauaeT, TeM xy)Ke )ln51 3Kcnep11MeHTa!» 

B Haqane ceMH)leC51TbIX roJ.l0B Ha BCTpeqHbIX Il)"!Kax ISR B l.lEPHe 3T0T peBo

mou110HHhIH cpaKT n0)lTBepJ.lHnCH. TT03)Ke OH n0)lTBep)lHnC51 )la)Ke C aHrnnp0TO

HaMH, HO TeopeTHKII J.10 CIIX nop HlUYT ofrhHCHeHHe. Mo)KeT 6bITb, «colour 

transparency» o6n51CHHT 3T0T 3cpcpeKT, J.lIDKe B 3TOH o6nacrn pa6orn10T J.1y6-

HeHcK11e q:>HJHKH (6.3.Konen110B11q, Hanp11Mep). 

He npo TeopeTHK0B 51 3).leCb )l0mKeH paccKa3blBaTb, · HO Mory CKaJaTb, qTo 

«none3HbIX» TeopeTHK0B B ,[{y6tte 6binO 6onbllIOe K0n11qecTB0. Me)KJ.lY npoq11M, 

JleB I1oc11cpoB11q JianH)lyc 6hm orn11qHeHllIIIM BHUe-J.111peKTOp0M 3KCnepHMeHTMb~ 

HOH na6opaTop1111. TeopeTHKH HJ JIT<l> oqeHh c11nuw Bn11Hn11 Ha Ha)"IHYIO 

nonm11Ky JI5ITT 11, BMecTe c M.I1.TToJ.1ropeuK11M, JIB'.3. M.I1.TToJ.1ropeuK11i"i J.ln51 Me_

H51 II MH0rHX J.lpyrnx 6bm qenoBeK0M, K K0T0p0MY MQ)KH0 6hmO 3aHTII B mo6oe 

BpeM51 J.lH51 II Hoq11 II noroBopHTb Ha IIHTepeCHbie TeMbl. 

TTpo aKaueM11Ka A.M.6anJ.111Ha, J.lHpeKrnpa JIB'.3, KoTdpbIH T0)Ke 51Bn51eTc51 

TeopeTHK0M, Mory CKaJaTb TO )Ke caMoe. Orn11qHei"im11i"i TeopeTHK II J.lHpeKTop 

3Kcnep11MeHTMbHOH na6oparnp1111! Ero «K11HeMaTHKOH HJ.lepHbIX peaKUHH» 

(1957) Il0nb3YJOCb BCe BpeMH H rop)KyCb HanuCaHHbIM HM Il0CBHlUeHHeM. fionee 

Toro, 6naro)lapH 3T0MY YJ.lllBHTenbH0MY qenoBeKy B0CKpec «uapb-YCK0pHTenb». 

B Harne BpeMH Mb! TaK Ha3hlBanH CHHXpocpa30TpOH, a e)lHHHUeH IIHTeHCIIBH0CTII 

Il)"!Ka 6hln «0)lHH BeKcnep». 3Ta e)lHHHUa' npeJ.lCTaBnHna «0)lHH Me30H B 0J.lllH 

ceJ0H». fOBOpHT, qTo 3T0 Kacanocb K-Me30Ha )ln51 CM51rqeHH51 KpHTIIKH. B TO Bpe

MH HHKT0 )la)Ke He J.lyMan npo Me)lneHHblH BblB0J.l Il)"!Ka Ha CHHXpocpa30TpOHe. 

113-Ja 3T0f0 Bee pa6oTbl Ha «uapb-YCK0pHTene» C)lenaHbl C nyJblpbKOBOH KaMepoi"i 

II C 51,nepHblMII 3MynhCll51MII. AKa)leMHK A.M.Ean,!lHH n0H51n, B qeM C0CT0IIT yn)"l
meHHe II nporpecc. 3aH51no 6b! CnllllIK0M MH0fO BpeMeHH 3T0 o6bHCHHTb. I1 caMoe 

rnaBH0e, OH CYMen HaHTII H0BblX, 0nbITHblX C0TPYJ.lHHK0B: rnaBHblX HH)KeHepoB 

MallIHHbl, CHaqana JI.r. MaKapoBa (Ha3b!BaeMoro «n0K0M0THB0M» HYKnOTpo11a), 

n0T0M A.,[{.KoBaneHKO, K0T0pbie 6naro)lap51 CB0eMy 0ilbITY H 3HeprnH CTanll J.lY

llIOH ycK0pHTenbH0ro K0MnneKca JIB'.3, a TaK)Ke CBoero 3aMeCTHTenH A.11.Mana

X0Ba II CB0IO npaByIO PYKY no CnHHOB0H q:>H311Ke 3neMeHTapHblX qaCTHU HHKOnM 

TTHCKYHOBa. HoBbIH C0BpeMeHHbIH ycKopHTenb - HYKn0Tp0H - CK0po HaqHeT 

3KcnnyaTHpoBaTbCH. )Kena10 ycnexa. 

Ho, K. C0)KMeHHIO, MHe Ka)KeTCH, qTo BO BCeM MHpe 0TH0llieH11e «none3HblX» 

TeopeTHK0B K «0CTanbHbIM» nocTeneHH0 nauaeT. QqeHb Ha)leIOCb, qTo 51 OllIH6a

lOCb; cero)lH51 B JIT<l> eCTb MH0fO npHMepoB, K0T0pbie np0TIIB0peqaT M0eMy omy

meu1110. ,[{.B.lllHpKoB, np11 noMep)KKe A.M.Ean,nmia, TaKHM 51BneHH51M co)leHcT

ByeT, II MH0me TeopeTHKH C0TPYJ.lHHqaJOT C 3KCnepHMeHTaTopaMH. TT03BOnbTe MHe 

122 

T 
IiaJBaTb A.Ecppe!'.t0Ba 11 113 M0JI0J.lhIX A.nopoxoBa II H.KoYeneBa, 11anpmIep. Ha30-

8y eme M11xa11na CanmKHIIKOBa, •no6b1 6w1 B1tJ.1e11 BKJiau II J.lpyroii Jia6opaTop1111. 

B J.1aBIme BpeMeHa, c nomwro eornaemI J.1y611e11eK11x TeopenIqeeK11x 

«KJiaec1tK0B» SI T0JKe 11a4aJI Ja11mIaTbC51 Teop11eii II cpe110Me11onorneii ynpyroro 

11yKno11-HyKn01III0f0 paeceSIHll51 B eoTpymmYeeTBe e «none3llblM» TeopeTHK0M 

OaBn0M Bmnep1111ueM, MaTeManIK0M HplKH 6h1cTp1mK11M II CB0HM Konneroii 31Ie-

11eK0M 5IHOYTOM. MenKyIO pa6oTy oeTaBlrnll Ben11K11e TeopenIKH CBOIIM )"lellllKaM 

II Mqan11eb BIIepeJ.l, Jape HaBCTpeqy! 01151Tb 110 KyCKaM 11aM YJ.lM0Cb B ,[{y6He llO

BeCTII )leJI0 J.10 K0HUa II 0T)leJibHble KYCKII oi1y6m1KOBaTb. 

HaM yLianocb BnepBble BhrneeTll caMy10 06b1YHy10 cpopMyny J.1mI ynpyroro NN
paeceS1111151 np11 n106oii KOM6imamrn 11anpaBne1mii c1111110B qaenm II)"!Ka, 

MHWeHH, paeee51HIIOH qacTIIUbl II qaeT11Ubl 0T1Ia•111. <l>opMyna 11a1111ea11a Ha 

4eTbIpex CTp04KaX, 110 eoJ.1ep)KHT Bee 256 B03M0lKllblX 11a6n10J.1aeMblX BeJlll41HI. 

113-Ja 3TOH cpopMynh1 HMeJI 11enp11S1n10eT11 !'.t0ii Konnera B.H.H11Ka11opoB, 

3am11maBw11ii J.111eceprnun10. P.M.Pb111mrn noJI)"IIIJI Toma pa6oTy 11a onhIB, B351JI 

11awy cpopMyny, BblqepKHYJI Bee 11yn11, yYeJI Bee HJ.leHTll4Hble BemIq1111bI no 3aK0-

11aM coxpaHeHH51 H YBH)leJI, qTo 0J.lllH napaMeTp np11 o6pa6oTKe He )"111Tb1BMC51. 

P.M.PbIHJ.lHH He «YT0IIHJI» Konnery 11p11 3am11Te, HO 11peJ.1ynpemrn ero epmy. Bee 

o6ownocb nepeH0C0M cpoKa 3aIUHTbl, II0BT0peHHeM o6pa6oTKII II 11epemIebI

BaH11eM C00TBeTeTBYIOIUIIX CTpaHHU. 

Y)Ke B ,[{y6He Mbl X0TeJIH co6paTb nonHbiii II OLIH031Ja4HblH cpopMaJill3M 11yK

n01I-HyKJI0HH0ro paccemrnSI Ha 0LIH0M «q:>113HqecKOM 513bIKe». 3Ty pa6oTy HaM yJ.la

nocb HanttcaTh T0nhK0 B 1975 roLiy II H3LiaTh KaK npenpmn B CaKJie. B S11rnape 

1979 ro)la cpopMMll3M 6hln ony6nHKOBaH BO cppaHUYJCKOM )Kyp11ane «Journal de 

Physique». TTp116n113HTenhHO nonoBHHa Beex 3KCnep11MeHTaT0p0B B Mllpe, pa6orn

lOlUIIX B 3TOH o6naCTII, cero)lHSI nonb3yeTe51 Hawm1 cpopMMll3MOM. ,[{aJKe Te, KT0 

HM He nonb3yeTC51, CCbmaIOTC51 Ha 3TY CTaTblO. Ee 11).leonoraMH 6binll J.1y6HeHeK11e 

TeopeTHKII. 

YrnOBble II 3HepreT11qecK11e JaBHCIIM0CTII non)"leHHblX LiallllblX Ha)l0 6bmo 

on11caTb, 110 B03M0lKH0CTII, He3aBHCIIM0 OT_ n106oii TeopeT11qecKOii M0)leJIII. OJ.lHa 

113 B03MOlKHOCTeH n04TII 6e3MO)lenhHOfO on11caHH51 )laHHblX B 06naen1 npoMe)Ky

TQqHblX 3HepmH - npHMeHeHHe TaK Ha3bIBaeMoro «cpa30BOro aHamna». MeTOll 

6bm ccpopMyn11poBaH B J.1Hcceprnu1111 r.TT.CTanna 113 EepKnH, a ycoBepweHeTB0Ba11 

M.MopaBq11KoM H M.MaK-fperopoM. HeKOTOpbie q:>H3HKH CTaJIII nonh30BaTbe51 

3TIIM MeT0)l0M II pa3BHBaTb ero. B ,[{y6He H.H.C11n11H 11am1eaJI MHHIIM11311py10myio 

nporpaMMY TaKoro aHan113a )ln51 MaWHllbl M20, II 3Kcnep11MeHTaT0pbl 04ellb qaeTO 

ero np11Me1rnn11: <l>a30BblH a11anm n03B0nH_n He T0nbK0 omIcaTb eymecTBYIOlUlle 

JlaHHble C MIIIIIIMMbHblM K0n11qecTB0M CB060J.lHblX napaMeTp0B, HO II npeJ.leKa3aTb 

II0Bble pe3ynhTaTbl. CTaJIO B03M0lKllblM Bb1611paTb onTHMaJibllbie l13Mepeml51 II 3K0-

H0MIITb J.1paroue1moe BpeM51 Ha ycKop11Tene. 

BepHycb K «CnHH0BblM BpeMe!laM» B ,[{y6He. ,[{anee SI He B coeT051111111 lla3BaTb 

Bee HMeHa II BCe pa60Tbl. BpeMeHH Mano, a )lOCTll)KeHHii MH0ro ... 
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cI>1nHKOB T.srnyno Bee K 6onee BblC0KIIM :rnepnUIM. M11orne 113 )ly6Hbl nepee

XaJIII B TTpoTBHHO II Halfa.Jlll nJJa1rnpoBaTb II0Bble 3Kcnep11MeHTbl. Cpe.ru1 IIIIX 6bIJJ 

11 Caiu1116eK EaiiTe~111pos11lf Hypywes. PaHbwe 011 pa6oTaJJ a rpynne M.r.MeIUe

pllK0Ba B )ly6He. M11oro pa3 OH np11rnawaJJ Mellll B npoTBHHO, HO pa3peweHHe ll 

n0JJYlfllJJ nepBbIH pa3 T0JJbK0 aeCHOH 1968 rona. Mbl C HIIM naBllblM-)laBHo 

nnaH11poBaJ111 6oJJbWOH «war K0HeM». 

Mb! 3HaJJH, lfT0 rpynna 11. sau Poccy,.ia HalfaJJa 3Kcnep11MeHTbI no napaMeTpaM 

nosoporn cn11ua c nnM ua SATURNE I a CaKJJe. 3ToT 3Kcnep11Me11T ll s11nen a 

1966 r., Korna 6brn TaM. TTocne ycnewuoro 3asepweHHll 3Kcnep11MeHTa nepeexaJ111 

Ha nY40K B UEPHe. Torna ll He 3HaJJ, lfTO cynb6a 3TOH rpynnb1 6yneT nonroe speMll 

II ~IOett cynb60tt. B 1968 rony Mb! C CaH)lH6eKOM rnepno peWHJJII np11rnaCHTb 

rpynny 11. Ball PoccyMa B TTpOTBIIIIO 11a Y-70, npe)lJJ0)KIITb nY40K II nonp0CIITb IIX_. 

np11BeJT11 annapaTypy, BKJJIOlfall II nnM co csepxnp0B0JllllUIIMH KaTylllKaMH. Koe

lfT0 113 3TOro 3KcnepHMeHTa 0CTaHeTCll B n p'OTBHHO, II 6yneM C0TPYJlHHlfaTb . Ha 

Me)KnyHapon110M ypos11e. O6a Mb! 6bIJJH 3HTY311acrnM11, y Hae He 6bmo HH Ma

nei1w11x pa311ornac11ii. HanHCaJIII II pa30CJJaJIII nHCbMa, II K0JJeco BCeMoryIUeH 

a)lMIIHIICTpau1111 HalfaJJ0 KPYTIITbCll. 

B JlaJJbHettllleM OHO KPYTHII0Cb He3as11c11Mo OT Hae, Mennemm, HO nocTollHHO. 

11. saH PoccyM 3aK0HlfHJJ 3Kcnep11MeHT a UEPHe II CTaJJ nJJaH11poBaTb 3KC

nepm.teHT B TTpoTBIIHO. B JlaJlbHettllleM ll HIIKaKOH p0JJII He HrpaJJ, II see cppaHuy

Jbl npo M0IO HalfaJJbHYIO p0IIb Ja6b!JJII. CaHJlH6eK, HMO OT)laTb eMy )l0Jl)KH0e, npo 

3TO He Ja6bl8a.Jl HIIK0r)la. 

Y-70 6bm np11sneKaTeJJbHbIM JlIIll MHomx 3ananHbIX q>HJHKOB. B ceM11necl!TblX 

ronax Me)K)ly )KeHeBOH II MocKBOH JJeTaJIII CaM0JJeTbl C 6oJJblllllM rpyJoM annapa-
1 

Typb1. lb CaKJJe a TTpornmm noexana 6oJJblllall sonop0JlHall KaMepa «M11pa6eJJb»,

Ha SA TURNE I a_ CaKJJe HalfaJJacb nonroT0BKa K_ IIJMepeHHIO napaMeTpos nsoi1-

11oro paccel!Hllll C TTTTM, B KOT0pOH Y4aCTB0BaJI M.lliacppaHOB 113 1183. 

TTocne 3T0fO q>HJIIKII 113 rpynnbl 11. BaH PoccyMa noexaJJH B TipOTBIIHO (6e3 

Mellll, ll Mor a TO speMll Y4aCTB0BaTb TOJJbK0 s·nonroTOBKe II a o6pa6oTKe )laHHbIX). _ 

)la:JKe MH0TT!e q>HJIIKII 113 CaKJJe 6ollJJIICb npe)lJJ0)KIITb Moe Y4aCT11e (11 Y4aCT11e 

11.EbICTpHUKOro) B 3TIIX pa6ornx. Hawe Y4aCT11e npe)lJI0)KIIJIII q>IIJIIKII 113 

TTpOTBIIHO, II ll II 11p)K11 nonan11 B cn11c0K aBTOp0B. 

OblJIO ony6JJHKOBaHO MH0ro_ CTaTeH B C0BeTCKIIX II Jana)lHbIX )KYPHaJJax •. 

3Kcnep11MeHT IBPA B TTpOTBHHO 6bm nepBbIM cnHH0BbIM 3KCnep11MeHT0M np11 

Bb!C0KIIX 3Hepmllx, rne no Teop1111 noJJIOC0B Pen)Ke HHKaK11e cnHH0Bble ::icpcpeKTbl . 

~e 11e cymeCTB0BaTb He )l0Jl)KHbl. KaK HI! CTpaHH0, cn11H0Bbie ::icpcpeKTbl 

n0)llfllHIIJIHCb Teop1111. 

Ebma HJMepeHa aHaJJIIJHPYIOlllall cnoco6HocTb II napaMeTpbI noaoporn cn11Ha _ 

+ K+ -npH pacce.HHIIII np0T0H0B, aHTHnp0T0H0B, Tr II - Ha n0IIllp1130BaHH0II np0T0H-

HOH MHWeHH. ObIJJII 113MepeHbl CelfeHHll paccellHIIH 3TIIX peaKUIIH II pO)K)leHHll 

'laCTIIU. OKa3a.Jl0Cb, 'ITO He Bee TaK, KaK npencKaJblBaJJOCb no Teop1111 ITOJJIOCOB 
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Pen)Ke. TTIIOH-npOTOHHOe paccellHHe CIIJJbHO OTJlll'laJIOCb OT npOT0H-npOTOHHOro II 

a11rnnpoTOH-npoT0HHOro paccel!Hllll. O6nacTb 3Heprn11 40 f::iB OKaJaJJacb HJJH na

neKo OT «ac11MnTOTHlfeCKOH» o6JJaCTII, IIJJII npeJlCKaJaHHll soo6me He BepHbl B TOH 

06nacT11, r,!le Ha'l11HaeTcll «semy-hard» HJJH na)Ke «hard core» s3a11MoneifcTs11e, TO 

eCTb B cero)lHlllllHett o6JJaCTII npencKaJaHHH MO)leJJeH, CBll3aHHblX C KBaHTOBOH 

xpoMO)ll!HaMIIKOH. Cne)lCTBHeM 3KCnepHMeHTa 6b!JJO BBe)leHHe «Pe)l)Ke cuts», 'lT0-

6bl ycosepllleHCTBOBaTb TeOpHIO IIJJII cnaCTII ee. He cn11HOBall 3KCnep11MeHTaJlbHall 

cjJHJHKa, HO TeOpllll II MO)leJJtt MeHllJIHCb! 

AHaJJHJ11py10ma.H cnoco6HocTb pp-pacce.HHHll A000n np11 MaJJbIX nepenaHHbIX 

lfeTbipexMOMeHTaX - t nepecTana paBHllTbCll HYJJIO II CTaHOBHJJaCb OTp11uaTeJJbHOH. 

nepece'leHHe HYJJll C'lllTaJIOCb Torna HOBblM Ka'leCTBOM pp-paccellHllll np11 Bbl

C0KIIX 3HeprnllX. TIOJ)Ke oKaJaJJOCb, 'ITO 3TO llBJllleTCll 6onee o6IUHM, JlO CHX nop 

He ofullcHeHHblM CBOHCTBOM, JaBHClllUHM TOJJbKO OT - t lt He JaBHClllUHM OT 

3Hepr1111. MHHHMYMbI u MaKcHMYMbI ocuHJJJJllUHH A000/- t) nollBJJllIOTCll npH 

cjJHKCHpOBaHHblX - t y)Ke B TOT MOMeHT, Korna COOTBeTCTBYIOlUHH 'leTbipeXMOMeHT 

BOH)leT B «cpll3H'leCKYIO» o6JJaCTb yrnos (0CM ~ 90°). 3TO 6bmo ITOJ)Ke JlOKaJaHO B 

3KcnepHMeHTaX B ANL II Ha SATURNE II. 

Y'laCTHHKH CITIIHOBblX 3Kcnep11MeHTOB B TipOTBHHO nepe'lHCJJeHbl B ma6Jl.17. 

TiocJJe OKOH'laHHll 3KCnepuMeHTa B TipOTBHHO rpynna n. BaH PoCCYMa npo

BOJlHJJa cnHHOBbIH 3KcnepHMeHT B_ UEPHe. UenbIO 3Kcnep11MeHTa 6bmo HJMepeH11e 
. 0 

CITHHOBbIX ::icpcpeKTOB a pacce.HHHII K+ n ⇒ K p, HO MO:JKHO 6bIJJO MepHTb u npyme 

KaHaJJbl. 3JleCb Y4aCTBOBaJI T..Z:{o6poBOJibCKIIH 113 011.sil1. 
TipOJlOJJ:JKeHHeM CITIIHOBbIX 3KCOepHMeHTOB B TipoTBIIHO 6bIJJ 3KCnep11MeHT 

TTPO3A. B HeM 6blJJa HCITOJJbJOBaHa 6oJiblllall JaMopo:JKeHHall nonllpH30BaHHall 

MHllleHb (20 CM )lJIIIHOH II .2 CM ,llllaMeTpOM). MHllleHb pa60TaJJa TaK:JKe C 

noIIllp1130BaHHblMII ,lleHTOHaMH (nponaH-,llHOJJ). 

B 3KCnepHMeHTe TIPO3A HJMepllJJaCb aCHMMeTpHll B 3KCKJII03HBHbIX It 

HHKJII03HBHblX peaKUHllX C ITHOHaMH H KaOHaMH C 3Hepmeif 0KOJJO 40 r::iB. OKa-
. 0 

3aJIOCb, 'ITO aHaJIH3Hpy10ma.H cnoco6HOCTb B nepe3apll.!{Ke TC-p ⇒ nTC He HyJieBal!, 

HO 6bIJIO HJMepeHO MHOm Jlpyrnx KaHaJIOB peaKUHH, CM. ma6Jl.18 H 19. 

AKTHBHOCTb IO.M.KaJapttHOBa Hero 6nttJKHX coTpy.llHHKOB B o6nacTH cnHH0-

BOH q>HJHKH nopa:JKaeT. TiyCTb KTO yronuo IT0CMOTpHT o6Jop «Current 

Experiments in Elementary Particle Physics» H YBHJlHT, KaK ::iTa rpynna pa6oTaJJa. 

K CO:JKaJJeHHIO, HH pyccKHe, HH npyme TeopeTHKH He TaK MHOro CYMeJIH 

HJBJJe'lb HJ CITHHOBblX 3KcnepuMeHT0B. CnHHOBble 3Kcnepm..teHTaJlbHble q>ll3HKH 

3,lleCb OKaJaJIHCb «Ha OJlHY BOHHY paHbllle». Tipollly MOH CJIOBa He ITOHHMaTb KaK 

KpHTHKY TeOpeTHK0B. 

IO.M.KaJapHHOB ITOBJIHllJI TaK)Ke Ha ::iKcnepttMeHTbI B C.-TieTep6ypre, CM. 

ma6Jl.20. 
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EoJJhIIIoii Jacnyroii 0115111 H JUITT C'IHTaIO, 'ITO 6hma ono6petta H cOJnatta 

B03M0,KH0CTh nm1 npoBenettmI cnHH0B0ro 3KcnepttMeHTa B npyroii CTpaHe

yqaCTHHUe - B qeXOCJIOBaKHH. J].y6HeHCKHMH H npa,KCKHMH cneUHaJJHCTaMH 6b1-

J1a C03llaHa C0BpeMeHHllil nom1pH30BaHHllil MHllleHb H nonyqett nom1pH30BaHHblH 

nyqoK HeiiTpottoB c 3Hepmeii 16,2 M3B. TTptt 3Toii 3Hepnrn HJMepeHhl pa3H0CTH 

n0JIHbIX ce'IeHHH np-pacce~rnmI B TpaHCMHCCH0HH0M 3KCnepHMeHTe: /),,(JT,L. 

. BeJJH'IHHa /),,(JT, KpoMe TTparn, npH MaJJhlX 3Heprn.HX 6bma H3MepeHa T0JlbK0 B 

TUNL (ClllA), HJMepeHne !)..cr L npn 3THX 3Heprn.Hx .HBJJ.HeTc.H Boo6me caMhlM nep

BblM (ma6J1.21). 

Y)Ke B 1989 r. Ha'IaJJHCh neperoB0phI 06 yqacTHH rpynm1 IO.M.KaJapttHOBa B 

3KcnepttMeHTax no yripyroMy pacce.HHHIO Ha SATURNE II, B nporpaMMe «HyK

noH - HYKJJ0H». J].oroBop 6bm nonnttcaH B 1990 rony, H rpynna HeMenneHH0 

BKJIIOlJHJJaCb B pa6oTy. qepe3 K0p0TK0e BpeM.H ny6HeHCKHe cpH3HKH CTaJJH Heo6-

X0llHMblMH llJI.H npon0JJ)KeHH.H 3KcnepttMeHT0B. Jl.Eapa6aIII, B.KanHHHHKOB H 

A.TTonoB o6ecne'IHJJH xopoIIIyIO pa6oTy nponopUH0HaJJbHhIX KaMep, IO.YcoB, 

H.EopttcoB, B.MarncpoHoB H 3.5IHOYT CTaJJH nonHoUeHHbIMH coTpynttttKaMH rpyn

nhI non.HpH30Battttoii MHIIIeHH, E.XatJarypoB, IO.M.KaJapHHOB H 11.TTttcapeB o6ec

ne'IHBaJJH H3MepeHH.H, a cpH3HKH HJ faT'IHHhl JaHHMaJJHCh non.HpHMeTptteii. 

B C00TBeTCTBHH C nporpaMMOii .H3Mep.HJJHCb cnHH0Bbie nepeMeHHbie np-, pn- H 

pp-ynpyroro pacce.HHH.H B IIIttpoK0M HHTepBane yrncrn. BnepBbie 6Mna onpenenetta 

MaTPHUa np-pacce.HHH.H nptt 3HeprH.Hx 0,84, 0,88, 0,94, 1,00 H 1,10 f3B. 3Kcne

pttMeHThI no pp-pacce.HHHIO noKaJbIBaIOT pe30HaHcHy10 CTPYKTYPY 0K0JJ0 KHHe

TH'IecKoii 3HepmH np0T0H0B 2,1 H 2,8 f3B. TTporpaMMa JaK0H'IHJlaCb B 1995 r., 

o6pa6oTKa naHHbIX, ecTecTBeHH0, npon0JJ)KaeTC.H (CM. ma6Jl.22). Ee3 yqaCTH.H 

E.XatJaTypoBa o6pa6oTKy naHHblX HeJJh3.H ce6e npe~CTaBHTh. 

Hano 0TMeTHTh yqacrne Jl5ITT B HoBoii nporpaMMe DISTO Ha SATURNE II. 

KaK .H Y-Ke CKa3aJJ, ny6HeHCKllil cnHH0Bllil. qJH3HKa, 6naronap.H aKaneMHKY 

A.M.EannttHa, nepettecnach B JIB'.3 (ma6J1.23). Pa6oTbI HatJanttch B 1980 rony. 

A.M.EannttH oueHHJJ nenon.HpH3HPYIOIUHe pe30Hattcb1 neiiTOHttoro nyqKa Ha 

CHHXpocpa30TpoHe. TTyCTb IO.TTHJJHneHKO HaiineT 3lleCb 6naronapHOCTh 3a 

opHrttHaJJbHblH HCT0'IHHK n0JJ.HpH30BaHHbIX neiiTOHOB, coJnaHHbIH B JIB'.3. 

OcHOBHllil nporpaMMa no cnHHOBOH qJH3HKe JIB'.3 KacaeTC.H cpH3HKH C 

n0JJ.HpH30BaHHbIMH neiiTOHaMH. Hano TaK-Ke HanoMHHTb nporpaMMhl C 
3
He, HyK

JI0H-HYKJJ0HHbIM pacce.HHHeM H qJOTOpeaKUHH C neiiTOHaMH. TaKa.H nporpaMMa 

Tpe6oBana TeopeTH'IeCK0ii nonr0T0BKH. CnHCOK TeopeTHK0B 6bJJI 6hI n0'ITH 6ec

KOHelJHhlH, Ha3oBy Tex, 'IbH pa60Thl .H JIH'IH0 n0CM0Tpen (ma6Jl.24). 

EhJJIH peIIIeHhl pa3Hhle npo6neMbl - ma6J1.25. 

Bo3HHK B0npoc: 'ITO MepHTh C non.HpH30BaHHblM nyqK0M, KaK H B KaKoii noc

nenoBaTeJJbHOCTH? KaK MepHTh n0JJ.HpH3aUHIO nyqKa? Muorne 3KCnepttMeHTaT0pbl 
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yqacTB0BaJJH B TeopeTtt'IeCKHX II cpeum.1e11011orn'IecK11x pa6ornx II nnam1p0Ban11 

H3MepeHH.H (CM. ma6J1.26). 

3Kcnepm,teHTbl Ha ycKop11TeJ1e HalJaJJIICb. Hano onteTHTh 3KCnepmreHTbl C 

BHYTpe1111eii MHIIIeHhlO II non.HpH30BaHIIblM nyqK0M. YtJacnmK11 1nMepe1111ii dp 11 

d -A nepe411cnettbl B ma6J1.27. 

Korna 6bm Bbrnene11 neihou11b1ii non.Hp1t30Ba11ub1ii nyqoK, 6b1m1 np0Benellb1 

H3MepeHH.H, yKa3aHHble B ma6J1.28. 

C BOllOpOllHOII 11Y3blpbKOBOH KaMepoii Jl83 nonyqeHbl OTJlll'1Heiiw11e pe3yJJb

TaTbl (CM. ma6ll.29). l13-3a TPYllHOCTeii o6pa60TKII qJHJlbMOBOii 1111cpop~raum1 na11-

llble npoll0JJ)KalOT ny6JJHKOBaTbC.H. 

YcTaHOBKa «AJJbcpa» T0)Ke HMeeT CB0IO HCT0pHIO. Bo speM.H nepBOII 

ny6n11KaUHH B 1978 r. 3T0 6b!JI on11onJ1elJeBOII cneKTpoMeTp, K0TOpblii nocTp0eH 

cnenyIOIUHMII aBTOpaMH (ma6J1.30). 

y 3TOii ycTaH0BKH «Bblp0CJI0» npyroe nJJelJ0, II 6h1J1a co3na11a YCTaH0BKa 

«Anbcpa» B ceronH.HIIIHeM Bttne - llByxnne'IeBOII cneKTp0MeTp. Ha'IaJJOCb H3Me

pe11He non.Hpmau11u nyqKa. J].a)Ke HH)Kettepbl Maw11ub1 oKa3aJJHCh «Bnepem1 nna

HeTbI BCell». 4To KacaeTC.H npoBepKH 3aBHCHM0CTlf noJJ.HpH3au1rn neiiTOHHOro nyq

Ka OT 311eprn11, IO.K.TT11n11ne11Ko II A.J]..Kosane11Ko BMecTe c npyrnM11 cp11311Ka~111 

cyMeJJlf noKa3aTb, 'ITO non.Hp113aUlf.H neiiTOHOB Ha c1111xpocpa30Tpo11e He 3aBHCIIT OT 

311eprn11, 11 pactJeTbI A.M.Eann11Ha nonrnepnnn11cb. 11cnoJJb3oBaHHbiii MeTon «3a

MenneHH.H» nyqKa 6bm npenno)KeH Ha SATURNE II, HO HH)KeHepbI JIB'.3 ocy

mecTBHJJH ero Ha CHHXpocpa3oTpOHe. 5I JIH'IH0 C'IHTalO 3T0 0'IeHb 6oJJbWIIM 

ll0CTll)KeHHeM (CM. ma6ll.30). 

Ha ycTaH0BKe npon0JJ)KaJJlfCb H3MepeHlf.H, If attanll3bl pe3yJJbTaT0B np1rneneHbl 

B ma6J1.31. 

Boo6me BnepBbie lf3Mepe1111e T20 B HeynpyroM pacce.HHIIH neiiTOHOB Ha B0ll0-

pone II yrnepone B 06nacn1 Korepettrnoro po)Kne1111.H n110H0B II B036~emrn 

6ap11011HblX pe3oHaHC0B 6bmo cnenaHo 11a ycrnH0BKe «AJ!bcpa» (Phys. Lett. B361 
(1995) 2 I) C0TPYllHHKaMH, nepe'IIICJJeHHblMlf B ma6J1.32. 

A11an11311py10mru1 cnoco6HOCTh B peaKUHH C po)KnemteM nH0H0B C n0Bbl

WeHlfeM 3Heprnu, KaK H npencKa3blBaJJ A.M.Eann1111, nanaeT H CTaH0BIITC.H 

6n11JKoii K 11yn10. PeJynbtaTbI nonyqeHbI Ha ycrnH0BKe J].11CK (ma6A.33). 

HoBbie pe3yJJbTaTbl nonyqeHbl npH yqacTHH .HOOIICKOii rpynnbl (CM. ma6J1.33). 

HalJ~OCb BpeM.H Me)Knyuap0llHh!X KOJJJJa6opauuii (ma6J1.34). Y'IaCTl!e s caK

JJeBCKHX 3Kcnep11MeHTaX ny6HeHCKHX qJH3HKOB H.TTHcKyHoBa, E.CTpOKOBCK0ro, 

11.CHTHHKa, B.JlanblrnHa H Jl.foJJOBaHOBa CTaJJ0 Heo6XOllHMblM. 

B JIB'.3 6bJJIH npoBeneHbl cnHH0Bbie 3KcnepmteHThl, K0T0pble M0)KII0 C'IIITaTb 

csepxHeo6xonHMbIMH, T.K. B HHX H3Mep.HIOTC.H naHHble, HY)Kllble llJI.H MH0ilJX 

npyrnx 3KCnepHMeHT0B. K HHM OTH0CHTC.H H3MepeHne a11an1-131-1py10meii cnoco6-

H0CTH p - C-pacce.HHH.H. OHO 6blJIO npoBeneH0 C non.HpH30BaHHbIM np0T0HHblM 
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I: , 

nyt1K0M, nonyt1ellHbIM no pa3Bany nom1p1noBaHHbIX .ueHTOHOB. Ynpyroe II 11eynpy

roe pacceHIIHe 6binO BnepBbie 113MepeH0 np11 Bb(C0KIIX :mepmHX (ma6Jl.35). 

A.M.Eanmm II H.M.ITttCKYlfOB HBnHIOTCH 0TBeTcTBeHHbIMH 3a nporpaMMy 

1183 (ma6A.36). EonhIUHHcTBo 113 nyHKTOB nporpaMMbI no cnHHOBOH <pH3HKe ii 
1183 6bmH y)((e ynoMHHYTbl . .llBa 113 HIIX .uononHHM. 

8 70-x 11 80-x ro.uax «Cn1111» 6bma nporpm,1MoH 11510. CocToHna 0Ha B H3Me

pe111111 aHH30Tpon1111 Y-KBaHTOB B pacna.ue H.Uep, nonHpH30BaHHbIX C noM0lUblO 

«rpy6oii c11nb1» np11 Te!'.mepaType 0Kono IO MK B 3He - 4He-pecpptt)((eparnpe B 

MarHIITII0M none 2 T. Pa.u11oaKTIIBHbie H.Upa nonyt1anl!Cb np11 06nyt1e111111 Ha 

c1111xpou11Kn0Tpo11e, CIIHXpocpa30TpOHe, ycKopHTene TH)((eflbIX H0H0B II Ha peaKT0-

pe. IT0Mepe110 oKono 50 ,meMeHTOB. Cneu11an11cTbI (8.H.ITaBnoB 11 .up.) no 

nonHp113oBaHH0H MllilleHH CYMen11 C03.UaTb C00TBeTCTBYfOlUYIO ycTaH0BKy. 51 
ClJl!TalO, 3Ta nporpaMMa 3aK0HlJHnacb, BKnlO<JaeTCH Olla eme B nnaHbl OH51H 11n11 

11eT. ITporpaMMa np1111ecna MHoro ny6n11Kau11ii (cM. ma6J1.37). 

HoBaH nporpaMMa non TeM )Ke 11a3Ba1111eM, 110 ~e -B 1183, KacaeTcH H3Me

pe1111ii napaMeTp0B ynpyroro np-pacceHHIIH C nyt1K0M CB06o.uHblX HettTpOHOB Ha 

ycKopHTene PSI B lliBeiiuap1111. l13MepHnHCb napaMeTpbl C 0.UHIIM, .llBYMH II TpeMH 

cnHH0BbIMII IIH.UeKCaMII, K0T0pble nOJB0nHT onpenenHTb MaTp11uy np-pacceHHIIH no 

3Hepm11 600 M38. l13MepeHIIH 6binll 0lJeHb T0'JllblMII. 8 3Kcnep11MeHTe, KOTOpblH 

3aK0HlJHnCH B 1995 rony, yt1acrn0Ban11 cp11311K11 113 PSI, )Ke11eBbI, <Dpeii6ypra 11 

CaKne. ITpe.uBap11TenbHh1e pe3ynhTaTbI 6bm11 nono)((eHbl 11a pa3HbIX Ko11cpe

pe11u11Hx, CKopo O)((HJialOTCH ny6n11Kau1111 B )((yp11anax. ITpe.UBH.UHTCH nponon

)((e1111e H3Mepe1111H napaMeTpoB cn11110Boro pacceHHHH B 11eynpymx np-peaKUHHX. 

Tpy.u110 ce6e npencTaBIITb TaKHe 3KCnep11MeHTbl, co cnnOIUHblM cneKTpOM 

nonHp1130BaHHblX HeHTpOHOB, Ha KaKOM-n1160 .upyroM ycKopHTene, KpoMe yc

K0p11TenH B PSI. Y<JaCTHHKH 3THX pa6oT nepe<J11cneHbl B ma6J1.38. 

no noBo.uy nocnen11ero cn11110Boro 3Kcnep11Me11rn B 1183 OH51H paccKa)((Y 06 

aBaHTIOpe C 6onbIUOH nonHp1130BaHHOH MHIUeHblO. 

ITpe.uno)((eHHe 11cnonb30BaTb npOTOIIHYIO nonHp1130BaHHYIO MIIIUeHb, pa11ee 

nocTpOeHHYIO .llflH 3KCnepHMeHTa E-704 B <DepM11na6, 6bmO cnenaHO ~e B 1991 r. 

8 1993 r. apro1111cK11e II caKneBCKtte npencrnB11Ten11 cornac11n11cb c 3THM npe.uno

)((e1rneM, 11 6bm 3aKn10lJeH noroBop Me)((.uy A.M.Eann1111b1M, A.Jl.KoBaneHKO 11 

A.H.ManaxoBblM c o.u11oii cTOpOHbI II J.Haissinski (DAPNIA) c npyrott CTopo11b1. 

Ehmo peIUeHo, <JTO MHIUeHb 6y.uer nepecTpoe11a II ycoBepIUe11cTBosaua B OH51H B 

.lly611e. INT AS oKa3an npoeKTy cp1111a11cosy10 non.uep)((Ky . .lleTanH nepecTpOttKH 

o6cy)((JiaJJIICb caKneBCKIIMII II .uy6ueHCKIIMII cneu11anHCTaMII. EbinO peIUeHO, lJTO 

MHIUeHb 6y.ueT nepecTpoeua B KOMnaKTHOH cpopMe II CTaHeT nepe.UBll)((IIOH 113 nyt1-

Ka 11a nyt10K II na)((e 113 na6opaTop1111 B na6opaTop1110. Ebm no.un11ca11 «MeMopa11-

.uyM 0 B3aHM0nOHIIMalfllll» B .lly611e (20 HHBapH 1994 r.) npencTaBl!TeJIHMII yt1aCT

BYI01UIIX na6opaTop11ii (<JeTb1pe pyccK11x, on11a yKpa1111CKaH na6opaTop11H, na6opa-
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T0PIIII 113 <DpaHUIIII II l1TaJJ1111) . .llpyme na6opaTop1111 Bblpa311n11 )((ena1111e yt1acTBO

BaTb B 3Kcnep11MeHTaX c MHIUeHbJO (MPT). 
AnnapaTypa 113 CaKne II Apro11Ha 6blna nocna11a B .lly6Hy, 11 pa6orn 11aqanach 

B IIIOHe 1994 r. 8 Te<Je1111e IUeCTII MeCHUeB Ml!IUeHb 6blna nepecTpoeua B 1151TI np11 

6onbIUOH II 3cpcpeKTHBHOH non.uep)((Ke .u11peKUHII na6oparnp1111. TI03BOnbTe Mlle 

Bbipa3HTb 3.uecb 6naro.uap11ocTb .u11peKTopy H.PycaKOBtt'-ll u B11ue-.u11peKTopaM. 

8.PyMHHUeBy 11 8.Epy.uaH1111y. 8 nepecTpottKe yt1acTB0Ban11 cneu11an11CTbl 113 Jl51TI, 

JI83, DAPNIA, nnn, faT<Jtt11b1, XapbKosa II Tpo11uKa. na6oparnpuH SATURNE 

noMorna nporpaMMaMH H3Mepe1111H nonHp11Jau1111. Konna6opau11H BbmonHuna 

cornaIUe1111e c INT AS, 11 MHIUeHh (20 CM AJJHHOH u 3 CM .u11aMeTpoM) cTana one

paTHBHOH 13 .UeKa6pH 1994 r. MO.UHqJHKaUHIO MHIUeHH, non pyKOBO.llCTBOM f.Jly

paH.Ua u IO.A.Ycosa, ocymecTBHnH c0Tpy.u1111K11, yKa3aHHble B ma6J1.39. 

ITpe.Ubl.!lYlllaH .u11peKUHH DAPNIA o6emana nonHpH3HpYf01UHH MarHHT nepe

.uaTb B MattHU B KOHUe .ueKa6pH 1994 r. <1JH311KH B fepMaHHH npOAJ]HnH 3TOT cpoK 

no anpenH 1995 r. OnHTb Ol151l1 B3Hn .ueno B CBOH pyKH. HecMoTpH Ha cp1111a11co

Bble Tpy.u11ocT11, aKa.ueMHK A.M.Ean.UHH peIU11n co3.uaTb HOBhIH MarHHT cunaMH 

CBOeH na6opaTOpHH. 
)].11peKu1111 DAPNIA II Jl83 Ol151l1 npeAJJO)((J-JnH 11cnonb30BaTb 3TOT cpoK 11 

ocymecTBHTb C MHIUeHblO nepBblH 3KCnepHMeHT, '-IT06bJ ,!lOKaJaTb ee Ka'-leCTBa. 

nnK no <pH3HKe <Jacrnu non.uep)((an npeAJJ0)((e1111e, 11 Y'-leHbltt coBer OH51l1 ero 

o.uo6p11n. AKa.ueMHK A.M.Ean.u1111 11aIUen .ue11bm .unH pa6oTbI ycKopuTeJIH. Eme 

0.UIIH pa3 H .uon)((eH eMy Bbipa3HTb 6naro.uapH0CTb. Me)((.!lY1fapO.!lllblH yt1eHblH 

KOMHTeT nonb30BaTeJiett MHIUem1 (MYKTIM), 06pa3osa11HhIH 20 HHBapH 1995 r., 

T0)((e non.uep)((an 3KcnepuMeHT. llpe.uce.uaTeneM KOMHTeTa cTan B.Peyaud 113 CaK

ne, yt1eHbIM ceKpeTapeM TI.3apy61111 (JlB3) 11 nocTOHHHbIM '-lneuoM H.TI11cKy11os. 

B KOHUe HHBapH 1995 r. MHIUeHb 6bma nepeBe3eHa 113 JI.SITT B JIB3, CHOBa 

co6pa11a Ha nyt1Ke c1111xpo<pa30Tpo11a II pa6oTana B Te'-!e11ue 11 .UHett. TionO)((H

TenhHM nonHp113aUHH MPT ,!lOCTHrna 88%, a OTpHUaTenbHaH 91 % npu TeMnepa

Type 50 MK u BpeMeHH penaKcaUHH OKono 2000 '-!aCOB. 

B Te<Jeuue KOpOTKOrD speMeHH, c 24 <peBpaJJH no 1 MapTa 1995 r., 6binH 

113MepeHbl pa3HOCTII 3cp<peKTHBHhlX ce'-!eHHH f!.CJL(np) npH 3HeprHHX HettTpOHOB 

1,19, 2,49 11 3,65 f38. 3Ta senH'-IHHa Mepunacb s TpaHCMHCCHH npo.uonbHO nonH- _ 

p1130BaHHblX HettTpOH0B npo.uonhH0 nonHpH30BaHHOH MHIUeHblO C napannenbHOH H 

aurnnapannem11oii opue11Tauueii nonHp113auttif. Tiyt10K cB060.u11bIX nonHp113oBaH

HbIX HeHTpOH0B 6bln nonyt1eH pa3BaJJOM nonHpH30BaHHhlX .uettTOHOB, ycKopeHHblX 

B c!1111xpo<pa30Tpo11e. TionHptt3aUHH 11ettTpOHOB 6bma 0,535. 3KcnepuMeHT CTaJJ 

ua'-!anOM o6meif nporpaMMhI B Ol151l1 (ma6J1.40). 

OTMeTHM, '-ITO 3KcnepuMeHT smrnaBnHn B.WapoB. 8cH rpynna n.H.CTpy110Ba 

BJI0)((Hna B Hero HeManO ycunutt. A.H0Mocp11n0B T0'-IH0 noMepttn napaMeTpbl 

nonHp1130BaHHOro HeHTpOHH0r0 nyt1Ka, BnepBbie Bb1Be.ue1111oro B Jl83. C.3anopo

)Keu o6ecne<Jttn 1111<popMaTHKY H 3neKTpo11uKy. DAPNIA noMorna: 3neKTpo11uKoif. 
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Cl>H3HKH Jl51TI (E.Xa•rnTypoB H 11.Jl.TittcapeB) noM0rnH CB0HM 0nbITOM, TaK KaK 

6blJUI e,[lHHCTBeHHblMH H3 pyccKHX (pH3HKOB, KT0 Mepun pa3H0CTb n0JJHbIX ce

lJeHHH paHbllle. Cl>H3HKH H3 «KyptJaTOBCKOro HHCTHTYTa» noMornH o6opy/lo

BaHHeM. faTlJHHUbl H (pH3HKH H3 Jl51TI o6ecnelJHJIH 'laCTb nom,pHMeTpHH. Tipo 

MHllleHbIUHK0B H3 Bcex na6oparnpttii (JICB3, Jl51TI, JIB3, m MocKBhI, XapbKOBa, 

faTtJHHhI, CaKJJe) H npo Jacnyrn HX HalJaJJbHHKa IO.A.YcoBa roBopHTb y)Ke He 

HMO. fpynna IO.TIHJJHneHKO o6ecnelJHJJa nom,pH30BaHHblH nYlJ0K, coTpy/lHH.KH 

A.,U.KoBanettKO C)leJlaJJH Bee, lJT06bI ycK0pHTeJJb xop0lll0 pa6oTan. 11 TaK M0)KH0 

6blJIO 6b! paccKa3aTb npo mo6oro YlJaCTHHKa 3TOH «aBaHTI0pbl», BKJIIOlJaJI Toro, 

KT0 6onen 3a 3T0T 3KcnepttMeHT: AneKcatt,npa MttxaiinoBH'la DaJJ/lHHa. Eonentt Ja 

Hero H BHUe-AHpeKTop A.H.Cttcaiorn, 11.A.CaBHH H H.A.PycaKOBH'I, IO.U.OraHe

C}IH, B.TI.,[{)KeJJenoB H M.11.Tiom:opeuKHH. 

Ho BepHeMC}I CH0Ba K cpH3HKe. IlOXO)KaJI BeJJHlJHHa llal(pp) H3BeCTHa ,nJJ}I 

pp-B3aHMO)lettcTBH}I HH)Ke 11 f:,B u nptt 3tteprnH 200 f:,B (E704). Ee Jtta'lettHe 

YMeHblllaeTC}I C 3tteprneii H CTpeMHTC}I K ttyJJIO B comacHH C npe)lCKaJaHH}IMH 

ttenepTyp6aTHBHOH KX.[{-MO)leJIH ,nJJ}I cnHH0BblX :,cpcpeKTOB, B KOT0poii B3aHM0-

)leHCTBHe KBapK0B, Bbl3BaHH0e CHJlbHOH cpnyKTyauHett BaKYYMH0ro rnIO0HH0ro 

n0JJ}I, Ha3hIBaeMOH HHCTaHT0HaMH, C0CTaBJJ}leT 0CHOBHOH BKJla,Q B BeJJHlJHHY /).('J L" 

OTMeTHM 3/leCb pa6oTy «noneJHoro» TeopeTHKa H.Ko'!eneBa H3 JITcJ>. nhlcTpoe 

na,neHHe llal(np), K0T0poe Ha6JJIO)laJJOCb BnepBbte B ,uy6HeHCKOM 3KCnepHMeHTe, 

n0)lCKa3bIBaeT, lJTO npe)lCKa3aHH}I KX.[{-MO)leJJH HHCTaHT0H0B Bepuo )lJl}I o60HX 

H30CTTHH0BblX COCTO}IHHH / = 0 H / = 1. 

113 ,[laHHbIX, n0JJY4eHHblX B JIB3, M0)KH0 6bmo onpe)leJIHTh pa3H0CTb TT0JIHblX 

celJeHHH ,[lJl}I 1:130CTTHHa J = 0. 11 3,[leCb, B nepB0M «npHCTpeJJ0lJH0M» 3KCnepHMeHTe 

C TT0JJ}lpH30BaHH0H np0TOHHOH MHllleHbIO B ,Uy6He, TT0}IBHJIC}I HeO)KH,[laHHblH 

CIOpnpH3. · ,UattHbie noKa3bIBaIOT lJeTK0 Bbipa)KeHHblH MaKCHMYM npH 3HeprnH, 

6 - 3s -JIH3K0H npe)lCKa3aHH0My pe30HaHcy B 1-B0JJHe, 0K0JI0 3HeprnH HalJaJJbHblX HeH-

TP0H0B 1,8 f:,B. 

DblJIO 6b1 0'lettb HHTepeCH0 noMepHTb pa3H0CTb TT0JIHbIX CelJeHHH /).('JT (np), 

HCTT0Jlb3Y}I nonepe'IH0 nom1pmoBaHHblH TTYlJ0K HettTpOHOB H nonepe'IH0 

non}lpH30BaHHYIO MHllleHb. Ilo)lTBep)K)leHHeM Ha6n10,naeMoro :,cpcpeKTa 6blJIO 6bl 

MaKCHMaJJbH0e 3HalJeHHe 3T0ro napaMeTpa npH TOH )Ke CaM0H 3HeprnH. B 

/).('JT (np} HeCB}l3aHHblH TpHnneT 0TCYTCTBYeT H, M0)KeT 6btTb, C8}13aHHblH TpHnneT 

0Ka)KeTC}I Mettee pa3Mb!Tb!M /lpyrnMH B0JJHaMH. 

Tiocne)lttHH, HO cBepxBa,KHbIH BKJJM 0115111, KOTOpbtH }I xoqy OTMeTHTb, CB}I

Jau C Jla6opaTOpHeH CBepXBbIC0KHX 3Heprni1 11.A.CaBHHa. PelJb H)leT 06 YlJaCTHH 

0115111 B 3KcnepHMeHTe SMC (NA 47) B UEPHe. HanoMHIO, lJT0 3KcnepttMeHT 

KacaeTC}I mMepeHH}I CTPYKTYPHhIX cpyHKUHH npoToHa, )lettTOHa H HettTpoHa, npo

BepKH npaBHJJa CYMM DbepKeHa H npaBHJJa CYMM 3nnuca - ,[{,Kacpcpe. 3TOT 3KC-
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nepm,teHT Ha rpaHHUe «60JJblllHX 3KcnepmteHT0B», B K0T0pbIX Tep}leTC}I JllllJH0CTb 

O,!III0ro cpH3HKa H H3BeCTHbl T0JlbK0 HalJaJJbl!HKH, CTT0YKCMel!bl H .!lpyrne 0TBeTCT

BellHble JIHUa. CnHCOK aBT0p0B, npHBellel!llblH B ma611.41, 06 3T0M CBll,[leTeJJbCTBY

eT. Ho 3,[leCb T0)Ke, 6naro)lap}I )ly6He!ICKHM cpH3HKm,I, 6blJIH ll0CTIIrHYTbl 6oJJblllHe 

ycnexH. KaK npHMep HaJoBy IO.<l>.KttceneBa, KOTOpb1ii 6hm 0/lHHM 113 Tex, KT0 

BnepBbie HCn0JJb30BaJJII «MO/l)'Jl}IUHOl!HblH :,cpcpeKT». 3TO cymecrne1111oe ynY4-
weHHe no3B0JIHJI0 110,[lH}!Tb 110JJ}lpH3aUIIIO 60JJblllOH )leiiTep11eBOH MHllleHII TT0lJTH 

B )lBa pa3a. 

Cero)lH}I npo cnHH0BYIO cpH3HKY cepbeJ110 /lyMaIOT B JIH<l> H Jl51P. HeT Bpe

MeHH 3TH 3KCnepHMeHTbl pa36HpaTb. Ey)leM Ha)le}!TbC}I, 'ITO Ha 50-nerne 0115111 
KT0-TO oueHHT BKJla,Q B 3TY o6naCTb B Te'lem1e 6yAymHx )leC}!Tll neT. 51 YBepeH, lJTO 

cnHH0BaJI cpH3HKa np0CT0 He M0)KeT norn611yTb. 

UpwmlKenue 

Ta6nuua 1 
pp total, elastic and inelastic cross sections 

LNP 

• cr101(pp) at 410, 460, 500, 540, 580, 600, 620, 640 and 660 MeV 

V.P.Dzhelepov: V.I.Moskalev and S.V.Medved' ( 1955) 
• cr101(pp ⇒ nprrfl) from 295 to 665 MeV (25 energies) 

A.F.Dunaitsev and Yu.D.Prokoshkin (1959) 
• cr101(pp ⇒ np7t+) at 460, 556 MeV 

N.P.Bogachev (1956) 
• O101(pp ⇒ d1t+) at 460 MeV 

M.G.Mescheryakov, B.S.Neganov, N.P.Bogachev, V.M.Sidorov (1955) 
• O 101(pp ⇒ pprrfJ) at 470 MeV 

M.S.Kozodaev, A.A.Tyapkin, Yu.B.Baiukov, A.A.Markov, Yu.D.Prokoshkin (1955) 
• cr101(pp ⇒ pnn+) at 485,521, 557, 584, 597, 609, 621, 633, 646, 657 MeV 

B.S.Neganov and 0. V.Savchenko (I 957) 
• O101(pp ⇒ d1t+) at 560 MeV 

M.G.Mescheryakov, V.P.Zrelov, B.S.Neganov, I.K.Vzorov, A.P.Shabudin (1956) 

• cr101(ine/) at 600 MeV 
, Yu.M.Kazarinov, Yu.N.Simonov (1967) 

• cr101(1t+d ⇒ pp) at equivalent energies for detailed balance 634, 686, 740, 810, 900 MeV 

B.S.Neganov and L.B.Parfenov (1958) 
• O101(pp ⇒ pprrfJ) at 657 MeV 

L.M.Soroko (1956) 
• O101<PP ⇒ d1t+) and cr101(pp ⇒ pn1t+) at 657 MeV 

V.M.Sidorov (1956) 
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• C1101(pp ⇒ d1t+) at 657 MeV 
M.G.Mescheryakov, N.P.Bogachev, B.S.Neganov ( I 955) 

• cr101(pp ⇒ pprrfl) at 660 MeY 

Yu.D.Prokoshkin, A.A.Tyapkin (1957) 
• C11oi(pp ⇒ pprrfl) at 670 MeY 

M.S.Kozodaev, A.A.Tyapkin, Yu.B.Baiukov, A.A.Markov, Yu.D.Prokoshkin (1955) 
· • cr101(pp) - elastic and inelastic channels measured by the small bubble chamber of LNP at 

650 MeY 
Y.M.Guzhavin, G.K.Kliger, Y.Z.Kolganov. A. V.Lebedev, K.S.Marish, Yu.D.Prokoshkin, 
Y.T.Smolyankin, A.P.Sokolov, L.M.Soroko and Ts'ui Wa Ch'uang (1964) 

Ta6imua 2 
pp total, elastic and inelastic cross sections 

LHE 

• Re/Im (pp) at 6.0 and 10.0 GeV, internal thin target and nuclear emulsions 
L.P.Kirillova, V.A.Nikitin, A.A.Nomofilov, Y.A.Sviridov, L.N.Strunov and M.G.Shafra
nova (1963) 

• Re/Im (pp) at 2.0 and 10.0 GeV, internal thin target and nuclear emulsions, more accurate 
measurements 
L.P.Kirillova, L.Khristov, Y.A.Nikitin, M.G.Shafranova, L.N.Strunov, Y.A.Sviridov, 
Z.Korbel, L.Rob, P.Markov, Kh.Tchemev, T.Todorov and A.Zlataeva,(1964) 

LHE in Protvino 

• Re/Im (pp), pp and pd forward scattering from 8.50 to 68.9 GeY (8 energies), cr101 (elastic), 

hydrogen jet-target, Si-detectors 
G.G.Beznogikh, A.Bujak, L.P.Kirillova, B.A.Morozov, Y.A.Nikitin, P.V.Nomokonov, 
A.Sandacz, M.G.Shafranova, Y.A.Sviridov, Truong Bien, Y.I.Zayachki, N.K.Zhidkov and 
L.S.Zolin (I 972) · 

LHE in FERMILAB 

• Re/Im (pp) from 51.5 to 393 GeV (10 energies) forward scattering, hydrogen jet-target 
Y.Bartenev, RA.Carrigan, I-Hung Chiang, R.L.Cool, K.Goulianos, D.Gross, A.Kuznetsov, 
E.Malamud, A.C.Melissinos, B.A.Morozov, Y.A.Nikitin, S.L.Olsen, Yu.Pilipenko, Y.Po-
pov, R.Yamada and L._S.Zolin (1973) · 

Ta6imua 3 
Proton-proton differential cross sections 

LNP 

• Ratio dcr/dD.(pp) at 460 MeV, 0° and 90° CM 
M.G.Mescheryakov, B.S.Neganov, L.M.Soroko, I.K. Yzorov (I 954) 

• dcr / dil(pp) at 460 MeV, from 20° to 90° CM 
M.G.Mescheryakov, N.P.Bogachev, B.S.Neganov, E.V.Piskarev (1954) 
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• dcr/dQ(pp) at 460,560,660 MeY, from 30° to 90° CM 
S.J.Nikitin, J.M.Selektor, E.G.Bogomolov, S.M.Zomkovskij (1955) 

• dcr/dQ(pp) at 510,586,622 MeY, 90° CM 
M.G.Mescheryakov, B.S.Neganov, L.M.Soroko, I.K.Vzorov (1954) 

• dcr / dD.(pp) at 560, 657 MeV, from 5° to 25° CM, 
N.P.Bogachev (1956) 

• dcr / dD.(pp) 562, 610, 63.4, 645, 657 MeV, 30° and 90° CM 
M.G.Mescheryakov, B.S.Neganov, L.M.Soroko and I.K.Vzorov (19~4) 

• dcr/dQ(pp) at 632 MeV, from 5.1° to 29.3° CM 
I.V.Amirkhanov, V.M.Bystrickii, L.S.Vertogradov, R.Ya.Zul'karneev, R.Kh.Kutuev, 
Kh.Murtazaev, V.S.Nadezhdin, V.I. Satarov (1972) 
dcr/dQ(pp) at 650 MeV, from 1.13° to 89.6° CM, 41 points in the small bubble chamber 

of LNP 
Y.M.Guzhavin, G.K.Kliger, V.Z.Kolganov. A.V.Lebedev, K.S.Marish, Yu,D.Prokoshkin, 
V.T.Smolyankin, A.P.Sokolov, L.M.Soroko and Ts'ui Wa Ch'uang (1964) 

• dcr / dQ(pp) at 657 MeV, from 30° to 90° CM 
N.P.Bogachev, I.K.Vzorov (1956) 

• dcr/dQ(pp) at 660 MeV, from 7.5° to 30° CM 
E.G.Bogomolov, S.M.Zombkovski, S.J.Nikitin, J.M.Selektor (1956) 

Ta6JJHua 4 
Proton-proton differential cross sections 

LHE 

• dcr / dQ(pp), propane bubble chamber at 1.45 GeV 
S.P.Krukhinin, K.N.Mukhin, A.S.Romantseva, I.A.Svetolobov, M.M.Sulkovskaja, 
S.A.Chueva, R.S.Shljapnikov (1965) 

• dcr / dQ(pp) at 2.00, 4.00, 6.00, 8.00, 10.00 GeV, internal thin target and nuclear emulsions 
L.Dalkhazav, P.A.Devinski, V.I.Zayachki, Z.M.Zlatanov, L.S.Zolin, L.P.Kirilova, 
Z.Korbel, P.K.Markov, Ngo Kuang Zui, Nguen Din Ty, V.A.Nikitin, L.Rob, V.A.Sviridov, 
D.Tuvdendorzh, L.G.Kristov, Kh.M.Chernev, Chyong Byen, M.G.Shafranova (1967) 

• dcr / dQ(pp), internal thin target and nuclear emulsions at 2.7, 2.9 GeV 
G.A.Azimov, Do In Seb, L.P.Kirilova, E.M.Kabibulina, E.N.Tsyganov, M.G.Shafranova, 
B.A.Shakhbazyan, A.A.Yuldashev (1962) 

• dct / dQ(pp), internal thin target and nuclear emulsions at 5.2 GeV 
E.N.Tsyganov (1962) 

• dcr / dQ(pp) at 6.2 GeV, internal thin target and nuclear emulsions 
A.I.Zlataeva, D.T.Kyurchieva, P.K.Markov, Kh.M.Chernev (1963) 

• dcr / dQ(pp) at 8.5 GeV, internal thin target and nuclear emulsions 
Do In Seb, L.P.Kirilova, P.K.Markov, L.G.Popova, I.N.Silin, E.N.Tsyganov, M.G.Shafra
nova, B.A.Shakhbazyan, A.A.Yuldashev (1961) 
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Ta6nnua 5 
np, pn total, elastic and inelastic cross sections 

LNP 

• Oo101(np) at 380, 500, 590 630 MeV 

V.P.Dzhelepov, V.I.Satarov, B.M.Golovin (1955) 
• Oo101(np) at 200 MeV 

Yu.M.Kazarinov, Yu.N.Simonov (1962) 

• 0101(pn => pnrf1) from 290 to 665 MeV (17 energies) 
A.F.Dunaitsev, Yu.D.Prokoshkin, (1960) 
Majority of existing data for this reaction! 

• 0101(np => rc± + Nucleons) at 585 MeV 

V.P.Dzhelepov, V.S.Kiselev, K.O:Oganesyan, V.B.Fljagin (1966) 
• 0101(np => rc± + N) at 586 Me V 

Yu.M.Kazarinov, Yu.N.Simonov (1959) 

• 0101(np => d1t0) and 0 101(np => nprc0) at 590 MeV 

V.P.Dzhelepov, K.O.Oganesyan, V.B.Fljagin (1956) 

• 0101(np => rc± + N), 0101(np => rf1 + N) and 0 101 (inelastic) at 600 Me 
Yu.M.Kazarinov, Yu.N.Simonov (1967) 

• 0101(np => d1t0) and 0 101(np => nprc0) at 658 MeV 

Yu.D.Prokoshkin and A.A.Tyapkin (1957) 
• 0101(pn => pnrf1) at 670 MeV 

M.S.Kozodaev, A.A.Tyapkin, Yu.B.Baiukov, A.A.Markov (1955) 

Ta6nnua 6 
np, pp total, elastic and inelastic cross sections 

LHE 

• 0101 (monochromatic neutron beam np topological cross section 1 to 7 prongs) at 0.624, 
0.763, 1.20, 1.48, 2.30, 3.00, 3.53 and 4.24 GeV • 
A.Abdivaliev, C.Besliu, F.Cotorobai, A.P.Gasparian, A.P.Ierusalimov, D.K.Kopylova, 
M.S.Levitski, VJ.Moroz, V.A.Nikitin, Yu.A.Troyan (1975) 

• 0101 (np topological 3 and 5 prongs + all inelastic) at 0.83, 1.73, 2.68, 3.66, 4.64, 5.63, 
6.62, 7.61 and 8.61 GeV 
A.P.Gasparian, V.A.Nikitin, Yu.A.Troyan (1971) 

• 0101(np) at 2.6, 3.9, 5.5, 6.9 and 8.3 GeV 

V.S.Pantuev, M.N.Khachaturyan and I.V.Chuvilo (1965) 
• 0101<Pn => pn) at 6.3 GeV 

C.Besliu, T.Besliu, A.Constantinescu, M.Gavrilas, A.Mihul, N.Gheordanescu, N.Hanges, 
M.Teleman, L.Theodorescu, 1.Tipa, V.Kamaukhov, V.Moroz, L.Nefedeva (1969) 

• 0101(pn) at 8.3 GeV 

L.Ozhdyani, V.S.Pantuev, M.N.Khachaturyan, I.V.Chuvilo (1962) 

134 

LHE in Protvino 

• Re/lm(np) and slopes from 10.3 to 69.3 GeV (9 energies) 
G.G.Beznogikh, A.Bujak, L.P.Kirillova, B.A.Morozov, V.A.Nikitin, P.V.Nomokonov, 
A.Sandacz, M.G.Shafranova, V.A.Sviridov, Truong Bien, V.I.Zayachki, N.K.Zhidkov and 
L.S.Zolin (1973) 

Ta6JIUQa 7 
Neutron-neutron total cross sections 

LNP and LHE 

• 010i(nn) ~t 380, 500, 590, 630 MeV -LNP 

V.P.Dzhelepov, V.I.Satarov, B.M.Golovin (1955) 
• 0101(nn) at 2.6, 3.9, 5.5, 6.9 and 8.3 GeV - LHE 

V.S.Pantuev, M.N.Khachaturyan and I.V.Chuvilo (1965) 

Ta6JIUua 8 
np and pn differential cross sections 

LNP 

• do/ dO.(np), free neutrons, Synchrocyclotron accelerated deuterons at 400 MeV, from 
6.25° to 179.5° CM 
Yu.M.Kazarinov and Yu.N.Simonov (1961) 

• do/ dO.(pn) at 380 MeV, from 36.6° to 178.7° CM 
V.P.Dzhelepov, Yu.M.Kazarinov (1954) 

• Ratio do/dO.(pn) and dcr/dO.(pd) backward at 380 MeV 
V.P.Dzhelepov, Yu.M.Kazarinov, B.M.Golovin, V.B.Ajagin and S.I.Satarov (1955) 

• do/dO.(np) at 580 MeV, from 35° to 179.1° CM 
Yu.M.Kazarinov, Yu.N.Simonov (1956) 

• dcr/dO.(np) at 580 MeV, from 11° to 35° CM 
Yu.M.Kazarinov, N.S.Amaglobeli (1958) 

• do/ dO.(np) at 590 MeV, from 5° to 23° CM 
B.M.Golovin, V.P.Dzhelepov, Yu.V.Katyshev, A.D.Konin and S.V.Medved' (1959) 

• do/dO.(np) at 630 MeV, from 11.5° to 35° CM 
N.S.Amaglobeli and Yu.M.Kazarinov (1959) 

• do/dO.(np) at 630 MeV, from 11.6° to 179.6° CM, rc±-n binding constant deduced 
Yu.M.Kazarinov, F.Lehar and Yu.N.Simonov (1963) 

Ta6JIUQa 9 
np and pn differential cross sections 

LHE 

• do/dO.(np) at 4.5 and 8.0 GeV, forward angles, propane bubble chamber 
C.Besliu, T.Besliu, A.Constantinescu, M.Gavrilas, A.Mihul, N.Gheordanescu, N.Hangea, 
M.Teleman, L.Theodorescu, I.Tipa, V.Kamaukhov, V.Moroz, L.Nefedeva (1969) 
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· Ta6JiuQa 10 
Polarized proton beam and target 

LNP 

• Polarized proton beam 
L.S.Azhgirey, Yu.P.Kumekin, M.G.Mescheryakov, S.B.Nurushev, and G.D.Stoletov 
(1963) 

• Polarized proton target increased experimental possibilities 
B.S.Neganov and L.B.Parfenov - 1965 -LMN, later the frozen spin PPT with propane diol 

Ta6JIHQa ll 
Proton-proton analysing power and polarh:ation 

LNP 

• A00n O(pp) elastic and quasielastic at 635 Me V, from 20° to 140° CM 
V.P.Dzhelepov, V.I.Satarov, B.M.Golovin, V.S.Nadezhdin (1964) 

• Pnooo(pp) and Aoono(pp) - two sets of data at 667 MeV, from 4.4° to 90.3° CM, che~k 
of TRI 
L.S.Azhgirey, Yu.P.Kumekin, M.G.Mescheryakov, S.B.Nurushev, V.L.Solovyanov, 
G.D.Stoletov (1965) 

• Pn ooo(pp) elastic at 635 MeV, from 34.5° to 117° CM - check of Time Reversal 
Invariance 
R.Ya.Zul'kameev, V.S.Nadezhdin and V.I.Satarov (1970) 

• Aoono(pp) elastic at 635 MeV, from 27.6° to 89.7° CM 
V.S.Kiselev, V.S.Nadezhdin, V.I.Satarov and R.Ya.Zul'kameev (1967) 

Ta6JiuQa 12 
Proton-proton spin correlation parameters 

. unpolarized incident proton beam, rescattering of two protons 

LNP 

• CnnOO 
I.M.Vasilevskii, V.V.Vishnjakov, E.Illiesku, A.A.Tyapkin (1964) 

• · Cnooo i Cs's"OO 
Yu.M.Kazarinov, F.Lehar, G.Peter, A.F.Pisarev, K.M.Vahlbruch (1965) 

Ta6JiuQa 13 
Proton-proton depolarization tensor 

LNP 

• «R» = Ds'Os o(pp) at 605 Me V, between 72° and 108° CM 
B.M.Golovin, R.Ya.Zul'kameev, V.S.Kiselev and S.V.Medved' (1967) 

• «R» = Ds'OkO(pp) at 608 MeV, from 54° and 1_26° CM, with longitudinally polarized 
proton beam 
Yu.P.Kumekin, M.G.Mescheryakov, S.B.Nurushev and G.D.Stoletov (1963) 
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T 
• «D» = Dn On o(pp) at 635 MeV (elastic and quasi-elastic scattering - again the RESULTS 

ARE EQUAL!) 
V.P.Dzhelepov, B.M:Golovin, V.S.Nadezhdin andV.1.Satarov (1964) 

• «D» = Dn On o(pp) at 635 MeV, from 27.6° to 117° CM 
R.Ya.Zul'kameev, V.S.Nadezhdin, V.I.Satarov (1970) 

• «D» = Dn on o(pp) at 640 MeV, from 54° to 125° C 
L.S.Azgirey, Yu.P.Kumekin, M.G.Mescheryakov, S.B.Nurushev, V.L.Solovyanov and 
G.D.Stoletov (1965) 

• «R» = Ds'Os o(pp) at 640 MeV, from 54° to 126° CM 
Yu.P.Kumekin, M.G.Mescheryakov, S.B.Nurushev and G.D.Stoletov (1958) 

• Aoon o(pn) at 635 MeV, from 18.5° to 145.7° CM and «D» = Don on(pn) at 112.5° CM 
V.P.Dzhelepov, B.M.Golovin, V.S.Nadezhdin and V.1.-Satarov (1964) 

Ta6.nuna 14 
Proton-proton three spin-index parameter 

LNP 

• Cs'nso(pp), Cnnoo(pp), Cs's"oo(pp) and Ds'Oso(pp) at 605 MeV, at 90° C 
B.M.Golovin R.Ya.Zul'kameev, V.S.Kiselev, S.V.Medved', V.I.Nikanorov, A.F.Pisarev 
and G.L.Semashko (1967) 

Ta6JiuQa 15 
Proton-neutron with polarized proton beam 

LNP 

• Pnooo(pn) at 635 MeV, from 23.5° to 124° CM 
R.Zul'kameev, Kh.Murtazaev and B.Khachaturov (1976) 

• Aoon o(pn) and «R» = Ds'Os o(pn) at 605 MeV, between 70° and 125° CM 
Yu.M.Kazarinov, F.Lehar, A.F.Pisarev and Z.Janout (1967) 

• Aoon o(pn) and «A»= Ds'Oko(pn) at 605 MeV, from 55° to 125° CM 
S.I.Bilenkaya, N.S.Glonti, Yu.M.Kazarinov and V.S.Kiselev (1970) 

• «D» = Dnono(pn), at 612 MeV, between 52° and 125° CM 
N.S.Glonti, Yu.M.Kazarinov and M.R.Khayatov (1971) 

Ta6.nuna 16 
pp Depolarizations and spin correlations with PPT 

LNP 

• «D» = Dn On o(pp) with the LMN polarized proton target, at 660 MeV, at 50° and at 610 
MeV, at 90° CM 
J.Bystricky, J.Cech, Z.Janout, Yu.M.Kazarinov, F.Lehar and L.B.Parfenov (1968) 

• Aoono(pp) =Aooon(pp) and Aoonn(pp) at 610 MeV, with polarized proton beam and frozen 
spin PPT, from 41 ° to 91 ° CM 
N.S.Borisov, N.S.Glonti, M.Yu.Kazarinov, Yu.M.Kazarinov, Yu.F.Kiselev, V.S.Kiselev, 
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V.N.Matafonov, G.G.Makharashvili, B.S.Neganov, J.Strakhota, V.N.Trofimov, Yu.A.Usov 
and B.A.Khachaturov (1976) 

• Aoonn<PP), proton polarized beam and frozen spin PPT, from 41° to 91° CM, at 550 and 
630 MeV 
N.S.Borisov, N.S.Glonti, M.Yu.Kazarinov, Yu.M.Kazarinov, Yu.F.Kiselev, V.S.Kiselev, 
V.N.Matafonov, G.G.Makharashvili, B.S.Neganov, J.Strakhota, V.N.Trofimov, Yu.A.Usov 
and B.A.Khachaturov (1977) 

TaWiuua 17 
LNP in Protvino - experiment HERA 

• Aooon andDos'On for pp pp, 7t±, K± at40-44 MeV 
C.Bruneton, J.Bystricky, G.Co~zjka, J.Deregel, A.Derevschikov, Y.Ducros, A.Gaidot, 
Yu.M.Kazarinov, M.Yu.Kazarinov, V.P.Kanavets, F.Khantine-Langlois, B.Khatchaturov, 
F.Lehar, A. de Lesquen, Yu.Matulenko, J.P.Merlo, A.Meschanin, S.Miyashita, J.Movchet, 
S.B.Nurushev, J.Pierrard, I.Potashnikova, J.C.Raoul, L. van Rossum, A.Saraykin, 
V.Siksin, E.Smimov, V.Solovyanov, J.Strachota (1971-1974) 
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TaWinua 18 
Experiment PROZA with pions and kaons at~ 40 GeV 

Observed reaction 

1t-p => n1to 

1t-p ⇒ n 21t0 

1tp => n11 

1t-p => n11' 

1t-p ⇒ nro 

1t-p => nfi (1270) 

K-p ⇒ nKL 

7t- nucleus=> nucleus+ 1t
0 

K- nucleus=> nucleus+ 1e
0 

LNP in Protvino 

Observed reaction 

1t-p => 7t- +X 

1t-p ⇒ 1to+X 

1t-p ⇒ 11 +X 

1t-p ⇒ 11'+X 

1t-p ⇒ 1t+ +X 

1t-p => KL +X 

1t-d ⇒ 1t
0 +x 

1t-d ⇒ 11 +X 

K-p ⇒ 1t0 +x 
K-d⇒ 1t0 +x 

Experiment PROZA -with protons at~ 70 GeV 

LNP in Protvino 

Observed reaction 

pp ⇒ 1t-+X 

PP=> 1to +X 

PP=>ll +X 

pp=>T]'+X 

Observed reaction 

pp ⇒ 1t+ +x 
pp=>KL +X 

pd=> 1t
0 +X 

_pd=>11+X 

• !HEP Protvino: 

Ta6imua 19 
Experiment PROZA 

pions and kaons at 40 GeV and protons at 70 GeV 

LNP in Protvino 

V.D.Apokin, Y.I.Arestov, N.I.Belikov, B.N.Chujko, A.A.Derevschikov, G.V.Dzholobov, 
O.A.Grachev, V.Yu.Khodyrev, V.A.Krendelev, Yu.A.Matulenko, A.P.Meschanin, 
N.G.Minaev, A.I.Misnic, V.V.Mochalov, A.A.Morozov, V.G.Myalitsin, S.B.Nurushev, 
D.1.Patakakha, A.F.Prudkogljad, V.I.Rykalin, V.L.Rykov, L.F.Soloviev, V.L.Solovyanov, 
A,N.Vasiliev 

• LNP - Dubna: 
S.I.Bilenkaya, N.S.Borisov, E.I.Bunyatova, Yu.M.Kazarinov, B.A.Khachaturov, 
R.K.Kutuev, M.Y.Liburg, V.N.Matafonov, A.B.Neganov, B.S.Neganov, I.K.Potashnikova, 
Yu.A.Usov, R.Ya.Zul'karneev 

• Tbilisi State University: 
N.S.Amaglobeli, Y.S.Bagaturya, B.G.Chiladze, L.N.Glonti, G.G.Macharashvili, A.Ocha
rashvili, N.M.Sankandelidze, T.M.Sakhelashvili 

• Michigan University: 
C.M.Chu, R.S.Raymond, J.A:Stewart 

Ta6imua 20 
LNP in Gatchina 

"' 

• Aooon<PP), Aoonn<PP), Kn oon<PP) at 690, 780, 804, 840, 892, 950 and M.,'Okn<PP) at 970 MeV 
N.A.Bazhanov, N.S.Borisov, A.N.Chernikov, V.A.Efimovykh, M.Yu.Kazarinov, 
Yu.M.Kazarinov, Yu.F.Kiselev, A.1.Kovalev, N.G.Kozlenko, M.Yu.Liburg, 
V.I.Matafonov, M.Yu.Miakushkin, B.S.Neganov, O.Ya.Fedorov, V.V.Polyakov, 
V.E.Popov, A.N.Prokofiev, V.A.Shvedchikov, V.Yu.Trautman, Yu.A.Usov, 
V.G.Vovchenko, A.A.Zhdanov (1980-1990) 

TaWinua 21 
LNP in Prague 

• 1),.aT,L(np) at 16.2 MeV 
J.Brovz, J.Cemy, Z.Dolezal, G.M.Gurevich, M.Jirasek, P.Kubik, A.A. Lukhanin, J.Svejda, 
I.Wilhelm, N.S.Borisov, Yu.M.Kazarinov, B.A.Khachaturov, E.S.Kuzmin, 
V.N.Matafonov, A.B.Neganov, I.L.Pisarev, Yu.A.Plis, Yu.A.Usov, M.Rotter and B.Sedlak 

Ta6nuua 22 
LNP at SA TURNE II 

• NN program at SATURNE 11, measured 11 independent np spin observables. Direct 
reconstruction of the np scattering matrix. Resonance-like structures in pp spin-singlet 
scattering amplitude at 2.1 and 2.8 GeV proton kinetic energy. Polarized monoenergetic 
n and p beam, and the proton polarized target. Moreover, the study of quasi-elastic 
scattering with the polarized proton beam and polarized 6LiH, 6LiD targets (1990-1995): 
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J.Arvieux, J.Ball. P.A.Chamouard, M.Combet, J.M.Fontaine, R.Kunne, J.M.Lagniel, 
J.L.Lemaire, G.Milleret, J.L.Sans 
DAPNIA - Saclay, France: 
J.Bystricky, J.Deregel, F.Lehar, A.de Lesquen, M.de Mali, F.Perrot-Kunne, L.van Rossum 
University of Geneva, Switzerland: 
Ph.Demierre, R.Hess, Z.F.Janout, D.Rapin, B. Vuaridel 

• LNP - JINR, Dubna: 
L.S.Barabash, Z.Janout, Y.A.Kalinnikov, Yu.M.Kazarinov, B.A.Khachaturov, 
Y.N.Matafonov, I.L.Pisarev, A.A.Popov, Yu.A.Usov 
ANL-HEP, Argonne, USA: 
M.Beddo, D.Grosnick, ·T. Kasprzyk, D.Lopiano, H.Spinka 
UCLA, Los Angeles, USA: 
A.Boutefnouchet, Y.Ghazikhanian, C.A.Whitten 

Ta6nnua 23 
Spin physics at LHE 

LHE 

• Polarized deuterons in LHE started approximately in 1980 thanks to A.M.Baldin and' 
Yu.K.Pilipenko 

• A.M.Baldin inspired the acceleration of polarized deuterons 
• Yu.K.Pilipenko did the source POLARIS 

Ta6nnua 24 
Theory contributions 

• Important theoretical contributions in collaboration with LHE physicists 
Y.V.Burov, V.K.Lukyanov, A.V.Efremov, O.V.Teryaev, M.P.Chavleishvili (LTP, JINR), 
A.M.Baldin, G.I.Lykasov, M.V.Tokarev, Y.L.Lyuboshitz (LHE, JINR), 
M.Sapozhnikov, F.M.Lev (LNP-JINR), 
S.M.Dorkin (Vladivostok), 
A. Yu.Korchin, A. V.Shebeko, M.P.Rekalo, A.P.Rekalo, G.I.Gakh (Kharkov), 
Yu.L.Dorodnykh (lnst.Nucl.Research, Moscow), 
V.A.Karmanov (Lebedev Institute, Moscow), 
L.Frankfurt, M.Strikman, M.Braun, V.Yecherin (St.Petersburg), 
A.N. Safronov, Y.E.Troitsky (Moscow State University), 
A.F.Krutov (Samara), 
A.P. Kobushkin, D. V.Anshishkin, A.I.Syamtomov (Kiev), 
L. Vizireva (Sophia), 
B.A.Matveeev, R.M.Muradjan, A.N.Tavkhelidze (Troick) 
Frequently, the papers were published in cooperation with western physicists (e.g., 
W.Cassing (Giessen), J.Carbonell (Grenoble), theorists from Saclay, CERN, U.K., USA) 
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Ta6nnua 25 
Different problems solved 

LHE collaborations 

• Deuteron break-up in pure spin states. 

• Prediction that strong non-nucleonic effects can be seen in the polarization experiments on 
break-up. 

Formulae for T20 (tensor analysing power) and Ko (spin transfer parameter, i.e., the ratio 
of the proton polarization to the vector polarization of deuteron with additional 
components in the deuteron wave function). 

• Relations between polarization observables other than T20 and Ko in Backward Elastic 
Scattering (BES). 

• QCD-motivated asymptotic values. 
• Quark antisymmetrization effects in spin-dependent observables. 
• Relations between spin-dependent observables in the deuteron break-up and cross sections 

of 3He + p backward elastic scattering. 

• Relations between polarization observables in BES on one side and the break-up on another. 
• Short range structure in dd ⇒ 3He + n reaction (recent problem). 

• The analogy of the break-up with the dp elastic backward was very impressive and 
suggests to look these two reactions together. 

• The correlation between T20 and Ko and the proof that it is more general than impulse 
approximation (IA) result. 

• The correlation between tensor polarization of deuteron from polarized 3He breakup and 
vector polarization transfer from 3He to deuteron in the 3He ⇒ d break-up. 

• Spin transfer from the polarized target to the proton in fragmentation of unpolarized 
deuterons. 

• Polarization observables in inelastic d, d' reactions. 

Ta6nnua 26 
Main questions and roles 

LHE 

• Question: what to measure and how to measure the beam polarization. Planning of meas-· 
urements 
An outstanding role in performing the experiments, organization of the runs and building 
international collaboration 
N.M.Piskunov, I.M.Sitnik, E.A.Strokovski, L.N.Strunov, V.A.Sviridov 

• L~t us mention other important contributions 
• L.Penchev: The data analysis and simulation 
• S.Nedev: Analysis of the elastic peak of BES and the region of break-up 
• V.Ableev 

Apparatus and the organization of experiments 
• L.S.Azhgirey 

Acceptance of the apparatus and its influence on the measured observables 
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• V.I.Sharov, L.Naumann, B.Kiihn 
Development of the polarimetry. When the Saclay data on backward elastic scattering 
became available. It was possible to use them at 3 GeV/c of the deuteron momentum. Then 
was decided to measure T20 

• Beams of the Dubna Synchrophasotron and Nuclotron 
I.B.lssinsky, A.D.Kirillov, A.D.Kovalenko, P.A.Rukoyatkin 

Ta6nnua 27 
Experiments with internal polarized beam 

LHE 

• Internal beam experiments dp, dd and d-nucleus from 0.6 up to 11 GeV 
dp and dC Vector Analysing Powers, large angular region 
V.V.Avdeichikov, G.G.Beznogikh, A.I.Bogdanov, V.A.Budilov, K.G.Denisenko, 
V.N.Emelyanenko, A.Filipkovskii, V.V.Fimushkin, A.Golembewski, N.L.Gorshkova, 
B.Khuelbaatar, A.Kotus, A.P.Laricheva, S.Mruwchinski, V.M.Myalkovski, V.A.Nikitin, 
P.V.Nomokonov, A.V.Pavlyuk, Yu.K.Pilipenko, I.A.Rufanov, V.R.Skoi, V.B.Shutov, 
M.D.Traikova, V.Ya.Volkov. N.K.Zhidkov 

Ta6nuua 28 
Experiments with extracted polarized beam 

LHE 

• Tensor Analysing Power T20 in d + 12C ⇒ p + X at 0 = 0° - large energy region 
V.G.Ableev, S.Dzhemukhadze, V.P.Yershov, V.V.Fimushkin, B.Kiihn, M.V.Kulikov, 
A.A.Nomofilov, L.Penchev, Yu.K.Pilipenko, N.M.Piskunov, V.1.Sharov, V.B.Shutov, 
1.M.Sitnik, E.A.Strokovsky, L.N.Strunov, S.A.Zaporozhets, B.Naumann, L.Naumann and 
S. Tesch (I 987) 

• One year later - the same authors measured T20 up to the internal momenta of protons 
800 MeV/c (1988) 

• The same authors: T20 and Ko (1989) 

Ta6JJuua 29 
Experiments with the hydrogen bubble chamber 

LHE 

• Deuteron break-up measured using 1 meter hydrogen bubble ·chamber. Fragmentation of 
vector polarized deuterons at 3.34 GeV/c, then Space correlation and Final State 
Interactions in the Deuteron and Helium Nuclei Break-Up Reactions: ORIGINAL 
RESULTS 

• LHE: 
V.V.Glagolev, N.B.Ladygina, R.M.Lebedev, G.I.Lykasov, A.G.Mamulashvili, 
G.D.Pestova 

• Kosice: 
M.Seman, L.Sandor, B.Patyrcak, G.Martinska, J.Urban, J.Hlavacova. 
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• FIAN (Moscow): K.U.Khairetdinov, 
• Tbilisi: 

M.l.Dolidze, A.K.Kacharava, N.S.Nioradze, S.L.Salukvadze, 
• Alma-Ata: S.S. Shimanski, 
• Warszawa: T.Siemiarczuk, ].Stepaniak 

Published vector analysing power of dp ⇒ (p11}p, 
Probability of D-wave in deuteron 

• It followed: 
• The deuteron break-up cannot be described with the standard wave functions even if the 

Glauber rescattering will be taken into account. 
• Similarity between brea-kup at 0° and Backward Elastic Scattering appears 

Ta6nuua 30 
History of ALPHA spectrometers 

LHE 

• The polarized beam intensity was increased and the experiment became possible with 
extracted particles. Experimental set-up ALPHA and deuteron beam polarimeter. 

• ALPHA - first «One arm spectometer» 
V.G.Ableev, S.G.Basiladze, Yu.T.Borzunov, G.G.Vorob'ev, L.B.Golovanov, 
S.A.Zaporozhets, V.I.Kakurina, A.l.Kruglov, B.K.Kuryatnikov, P.K.Manyakov, 
E.A.Matyushevskii, A.A.Nomofilov, A.N.Parfenov, V.D.Peshekhonov, N.M.Piskunov, 
A.D.Rogal', V.N.Sadovnikov, I.M.Sitnik, E.A.Strokovsky, L.N.Strunov, G.M.Susova, 
A.P.Tsvinev, V.I.Sharov, and V.K.Yudin (1978) 

• Polarimetry for the deuteron beam. 
• «New» ALPHA two arm spectometer 
• Deceleration method for an absolute beam polarization check 

V.G.Ableev, S.Dzhemukhadze, V.P.Yershov, V.V.Fimushkin, B.Kuhn, M.V.Kulikov, 
A.A.Nomofilov, L.Penchev, Yu.K.Pilipenko, N.M.Piskunov, V.l.Sharov, V.B.Shutov, 
l.M.Sitnik, E.A.Strokovsky, L.N.Strunov, S.A.Zaporozhets, B.Naumann, L.Naumann and 
S.Tesch (1991) 

Ta6JJuua 31 
New ALPHA spectrometer and ANOMALON 

LHE 

• Correlations between Polarization Observables in Inclusive Deuteron Break-up: 
ANALYSIS of results - LHE and Williamsburg 
B.Kuhn, C.F. Perdrisat, E.A.Strokovsky (1993) 

• ALPHA - ANOMALON collaboration - Polarization Transfer Ko in d + 12C ⇒ p + X 
(1994) 
LHE JINR: A.A.Nomofilov, V.V.Perelygin, V.F.Peresedov, A.E.Senner, V.l.Sharov, 
V.N.Sotnikov, L.N.Strunov, V.A.Sviridov, A.V.Zarubin. L.S.Zolin, 
Gatchina: S.I.Belostotsky, A.A.lzotov, V.V.Sulimov, V.V.Vikhrov, 
University of Lodz: T.Dzikowski, A.Korejwo 
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• ALPHA collaboration - Tensor Analysing Power T20 at 3.6-6.0 GeV/c 0 = 0° 

LHE JINR: Yu.T.Borzunov, E.V.Chernyh, L.B.Golovanov, V.P.Ladygin, P.K.Manyakov, 
N.S.Moroz, S.Nedev, L.Penchev, N.M.Piskunov, P.A.Rykoyatkin, I.M.Sitnik, 
E.A.Strokovsky, A.L.Svetov, A.P.Tsvinev, S.A.Zaporozhets, 
LNP JINR: L.S.Azhgirey, M.A.lgnatenko, G.D.Stoletov, 
Williamsburg: C.F.Perdrisat, 
Norfolk: V.Punjabi, 
Kiev: A.P.Kobushkin, A.I.Syamtonov, 
Gatchina: V.V.Vikhrov, 
Sofia: L. Vizireva 

• Tensor Analysing Power T20 in d + 12C ⇒ p + X at 0 = 0° - High Internal Momenta up 
to I GeV/c 
LHE JINR. Myiazaki University, University of Lodz, Nagoya University, Gatchina (1995): 
T.Aono, E.V.Chernyh, T.Dzikowski, T.Hasegawa, N.Horikawa, T.Iwata, A.A.Izotov, 
A.A.Nomofilov, A.Ogawa, V.V.Perelygin, T.Sasaki, · V.I.Sharov, D.A.Smolin, 
V.N.Sotnikov, L.N.Strunov, S.Toyoda, T.Yamada, S.A.Zaporozhets, A.V.Zarubin, 
V.E.Zhiltsov and L.S.Zolin 

• Tensor Analysing Power T20 ind+ 12C ⇒ p + X up to 9 GeV/c 

L.S.Azghirey, S. V.Afanasyev, E. V.Chernyh, A.P.Kobushkin, V.P.Ladygin, S.Nedev, 
L.Penchev, C.F.Perdrisat, N.M.Piskunov, V.Punjabi, I.M.Sitnik, G.D.Stoletov, 
E.A.Strokovsky, A.I.Syamtonov, S.A.Zaporozhets 

Ta6imua 32 
Inelastic scattering 

LHE 

• First inelastic scattering d, d' T20 results on hydrogen and carbon at 4.5 and 5.5 GeV/c 

L.S.Azghirey, E.V.Chernyh, A:P.Kobushkin, P.P.Korovin,. B.KUhn, V.P.Ladygin, 
S.Nedev, C.F.Perdrisat, N.M.Piskunov, V.Punjabi, 1.M.Sitnik, G.D.Stoletov, 
E.A.Strokovsky, A.I.Syamtonov, S.A.Zaporozhets 

Ta6imua 33 
Pion production with polarized deuterons 

LHE 

• dC ⇒ 1t + X at 90°, dp ⇒ 1t + X from 4.2 to 9 .5 Ge V✓c decrease with energy 
G.S.Averichev, G.Agakishiev, M.E.Asanova, Yu.T.Borzunov, N.Ghiordanescu, 
L.8.Golovanov, Ya.G.Guseinaliev, I.Zborovsky, Yu.l.Minaev, N.S,Moroz, A.S.Nikoforov, 
Yu.A.Panebratsev, M.Pentia, E.V.Potrebennikova, S.V.Razin, M.K.Suleimanov, 
A.P.Zvinev, M.V.Tokarev, E.I. Shahaliev, S.S. Shimansky, G.P.Skoro, V.I.Yurevich. 

Predicted by A.M.Baldin 

• Continuation - new results 
A.A.Baldin, L.G.Efimov, V.S.Pantuev, S.N.Filippov, V.V.Borisov, T.A.Golubeva, 
V.S.Korolev, K.V.Mikhailov, S.V,Semashko 
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Tensor polarized d fragmentation from 6.2 to 9 Gev/c into cumulative mesons - together 
with Japaneese group 
Yu.S.Anisimov, S.V.Afanasiev, L.S.Zolin, A.Yu.Isupov, V.T.Kolesnikov, A.G.Litvinenko, 
A.I.Malakhov, A.S.Nikiforov, V.V.Perelygin, S.G.Reznikov, P.K.Rukoyatkin, 
A.Yu.Semenov, I.A.Semenova, W.Wakai, T.lwata, T.Kageya, Y.Myiachi, M.Fujieda, 
S.Fukui, N.Horikawa, K.Koba, T.Matsuda, T.Hasegawa, A.A.lzotov. M.V.Tokarev, 
E.1.Shahaliev, S.S.Shimansky, G.P.Skoro, V.I.Yurevich 

Ta6nuua 34 
International Collaborations 

LHE 

• An important role played N.M.Piskunov in the collaboration with B.Hersman from New 
Hampshire. An experiment on search for ~ - ~ dibaryon production in dd scattering was 
suggested. N.M.Piskunov involved other physicists in these problems. 

LHE at SA TURNE II 

• The collaboration with C.Perdrisat, V.Punjabi and Saclay (LNS) (J.Arvieux, A. Boudard, 
R.Beutey, E.Tomasi-Gustafsson, etc.) was established in 199L It continued and was very 
fruitful: deuteron was explored in a wide range of energies in a coherent way. The dp 
experiments (T20 and Ko) BES were carried out. T20 was measured in the break-up on 

hydrogen. The polarimetry resulted into the HYPOM array 
J.Arvieux, C.F.Perdrisat, E.Cheung, J.Oh, Y.Yonnet, M.Boivin, E.Tomasi-Gustafsson, 
A.Zghiche, A.Boudard, V.Punjabi, V.Ladygin, L.Penchev, N.Piskunov, I.Sitnik, 
E.A.Strokovsky, S.Belostotsky, V.Vikhrov, R.Abbeg 

Ta6nuua 35 
Experiment with polarized protons 

LHE 

• For the first time, at the LHE JINR Synchrophasotron, an experiment with the polarized 
proton beam was carried out. Beams of polarized protons (P8 = 0.5) at T kin from 0.71 to 
3.61 GeV, and intensity protons/spill were studied. The 1rC analysing power at 1.46 and 
3.61 GeV was measured at two scattering angles. Moreower, analysing powers of 
scattering on bounded and free nucleon were compared and an analysing power of proton
carbon scattering inelastic channel was determined. 
Moscow State University: 
E.V.Anoshina, V.A.Bodyagin, K.A.Chikin, A.M.Gribushin, N.A.Kruglov, L.I.Sarycheva, 
I.N.Vardanyan, A.A.Yershov 
LHE JINR: 
A.D.Kirillov, P.A.Rukoyatkin 
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Ta6Jiuua 36 
Scientific program 

LHE 

• Search for Non-Nucleon Degrees of Freedom and Spin Effects in Few Nucleons Systems. 
• Responsible for the LHE programme: A.M.Baldin, N.M.Piskunov. 
• Except the JINR Member States participates: Belgium, Canada, Framce, Germany, Italy, 

Japan, Spain, Sweden, Switzerland, CERN, USA. Study of polarization characteristics of 
different reactions with polarized and unpolarized protons and nuclei in inclusive, 
exclusive and correlation experiments. Following Programmes exist: 

• INESS-ALPHA: N.M.Piskunov, E.A.Strokovsky, 
• PPMT Polarized Proton target: N.M.Piskunov, Yu.A.Usov, 
• BES: L.M.Sitnik, L.S.Azghirey, . 
• DELTA SIGMA: L.N.Strunov, V.1.Sharov, 
• UPK: V.V.Glagolev, 
• MASPIK: L.S.Azhgirey (data analysis), 
• ANOMALON: L.A.Golutvin, V.V.Perelygin, L.S.Zolin, 
• SPIN: M.Finger 

Ta6Jiuua 37 
Program SPIN - mainly LNP (1972-1991) 

• JINR: 
J.Exnerova, V.N.Fominykh, M.N.Fominykh, 1.1.Gromova, B.S.Neganov, V.M.Tsupko
Sitnikov, A.Vdovin, R.Drevenak, M.Finger, M.J.Finger, A.Janata, Yu.M.Kazarinov, 
T.I.Kracikova, N.A.Lebedev, M.V.Lyablin, V.N.Pavlov, A.F.Pisarev, D.E.Shabalin, 
M.Slunecka, L.N.Somov, A.D.Stepanov, Yu.V.Yushkevich, 

• Czech Republic: 
P.Cfzek, J.Englich, J.Kvasil, D.Nosek, J.Novotny, J.Prochazka, M.Petrik, M.Rotter, 
B.Sedlak, M.Trhlik, P.Hedbavny, Z.Janout, A.Jankech, J.John, J.Konicek, A.Machova, 
P.Malinsky, J.Slovak, P.Simecek, T.Tethal, J.Zafar, V.Benda, J.Navratil, D. Novakova, 
J.Ota, J.Rikovska, J.Soucek, M.Vobecky, J.Dupak, K.Hladil, E.Simeckova, M.Kolac, 
T.Lesner, K.Svec, J.Dupak, 

• Slovaque Republique: F.Horvat, V.Streit, P."Wiesenganger, 
• North Corea: Khan Khen Mo, 
• Mongolie: S.Davaa, 
• Poland: H.Lizurey, M.Budzinski, 
• Russia: A.L.Erzinkian, V.P.Parfenova, V.S.Spinel, L.I.Menshikov, G.M.Gurevich et al., 
• Ukraine: P.Gopych, V.A.Deryuga, A.F.Shchus, A.Zalubovsky, 
• Armenie: A.Danagulyan, 
• Belarus: V.G.Baryshevski et al., 
• Vietnam: Do Kim Tyung, 
• Belgium: L.Vanneste et al., 
• United Kingdom: W.D.Hamilton et al., 
• Finland: P.0.Lipas et al, 
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• Germany: U.Keiser et al., 
• Greece: K.Kalfas et al., 
• Yugoslavia: 1.Anicin, M.Veskovich et al. 

Ta6Jinua 38 
Spin observables in neutron-proton 

elastic scattering 

LHE in PSI (1992-1995) 

J.Amold, B. van den Brandt, M.Daum, Ph.Demierre, R.Drevenak, M.Finger, M.J.Finger, 
J.Franz, N.Goujon, W.Hajdas, P.Hautle, R.Hess, A.Janata, Z.F.Janout, R.Koger, 
J.A.Konter, H.Lacker, C.Lechanoine-Leluc, F.Lehar, S.Mango, Ch.Mascarini, D.Rapin, 
E.Rossle, P.A.Schmelzbach, H.Schmitt, P.Sereni, M.Slunecka, R.Stachetzki, A.Teglia, 
B.Vuaridel 

Ta6Jinua 39 
Target, neutron beam, polarimetry, etc. 

New polarized proton target - MPT 

• N.G.Anischenko, N.A.Bazhanov, B.Benda, N.S.Borisov, Yu.T. Borzunov, V.F.Burinov, 
G.Durand, A.P.Dzyubak, A.V.Gevchuk, L.B.Golovanov, G.M.Gurevich, A.I.Kovalev, 
A.B.Lazarev, Ph.Leconte, F.Lehar, A. de Lesquen, A.A.Lukhanin, V.N.Matafonov, 
E.Matyushevsky, S.Mironov, A.B.Neganov, N.M.Piskunov, Yu.A.Plis, S.N.Shilov, 
Yu.A.Shishov, P.V.Sorokin, V.V.Teterin, S.Topalov, V.Yu.Trautman, A.P.Tsvinev, 
Yu.A.Usov 

Polarized quasi-monochromatic free neutron beam 

• A.D.Kirillov, L.N.Komolov, A.D.Kovalenko, E.A.Matyushevsky, A.A.Nomofilov, 
P.A.Rukoyatkin, V.I.Sharov, A.Yu.Starikov, L.N.Strunov, A.L.Svetov 

Simultaneous proton-proton polarimetry 
d+p =p + p(+n) 

• A.N.Prokofiev, V.V.Vikhrov, A.A.Zhdanov, L.S.Azhgirey, N.M.Piskunov, G.D.Stoletov, 
F.Lehar 

Absolute deuteron beam polarization 

• Polarimeter ALPHA: d + p forward elastic scattering at 3 Ge V /c 

Data acquisition 

• Responsible: S.A.Zaporozhets 

Experiment 

• Responsible: V.I.Sharov 
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Ta6imua 40 
Measurement of the total cross section difference dOL in np transmission 

at 1.19, 2.49 and 3.65 GeV 

B.P.Adiasevich\ V.G.Antonenko·\ S.A.Averichev 1
, L.S.Azhgircy2

, J.Ball5 
6 l , ., I ._, -, ' 

N.A.Bazhanov, B.Bcnda·, N.S.Bonsov-, Yu.T.Borzunov , E.I.Bunyatova-, V.F.Burinov2, 

E.V.Chernykh1
, S.A.Dolgii 1

, G.Durand3. A.P.Dzyubak7
, A.N.Fcdorov8, V.V.Fimushkin 1, 

J.M.Fontaine5
, V. V.Glagolev 1

, L.B.Golovanov 1
, D.P.Grosnick9

, G.M.Gurevich 10, 

D.A.Hill9, A. V.Karpunin 1, T.E.Kasprzyk9
, B.A.Khachaturov2

, A.D.Kirillov1, 

N.I.Kochelev11
, A.D.Kovalcnko 1

, A.I.Kovalev6
, M.V.Kulikov 1

, V.P.Ladygin 1, 

A.B.Lazarev2, F.Lehar3
, A. de Lesquen3

, M.Yu.Liburg 1
, D.Lopiano9

, A.A.Lukhanin7, 

P.K.Maniakov1
, V.N.Matafonov2, E.A.Matyushevsky1

, G.Mgebrishvili'\ S. V.Mironov 1, 

A.B.Neganov2, G.P.Nikolaevsky 1
, A.A.Nomofilov 1

, Yu.K.Pilipenko1
, I.L.Pisarev2, 

N.M.Piskunov1
, Yu.A.Plis2

, Yu.P.Polunin4
, V. V.Polyakov6

, A.N.Prokotiev6, 
D.A.Ronzhin2, P.A.Rukoyatkin 1

, J.L.Sans5
, V.I.Sharov 1

, S.N.Shilov2, Yu.A.Shishov1, 
V.B.Shutov1

, P. V.Sorokin7
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KOrEPEHTHbIE IlPO:QECCbl B ».D:PAX H KPHCTAJIJIAX 

llpotf,eccop 10.I'.AEOB 

ITpe)K,[le Beem 51 nOJib3YIOCb enyqaeM, 'IT06bl Bblpa3HTb npH3HaTMbHOeTb pyr<o

BO.!lCTBY OJUll1 II YqeHom eoBeTa 11HeTIITYTa Ja oKa3aHHYJO MHe qeeTb BbICTynHTb 

Ha I06lllleiiHOM 3aee.n:aHIIII eeeeIIH YqeHom eoBeTa. 

B eBOeM BbierynneHIIII 51 B KpaTKOH cpopMe oeTaHOBllIOeb Ha lICTOpHH o6Hapy

)KeHII51 ena6om HYKROH-HYKROHHOIO B3aIIMO.!leiieTBH51, c.n:enaHHOro B 11T'.3<1>, 3aTeM 

no,n:qepKHY JHaqeHIIe BKJia,n:a IlH<l> 0115111 B pa3BIIrne IIeene.n:oBaHHii B srnii 

o6naeTII II, HaKOHeu, paceKaxy O HeKOTOpbIX nnaHax Harneii COBMeeTHOH ,n:e51Tellb

HOeTII Ha peaKTOpe 11EP-2. '.3TOT .!lOKlla.!l HII B KOeM enyqae HeJib3.H paeeMaTpIIBaTb 

KaK 06b1qHblll ofoop. ITosTOMY 51 3apaHee npIIHOlllY eBOH II3BIIHeHII51 BeeM eBOHM 

rny6oKoyBaxaeMblM KOJIJieraM KaK y Hae B eTpaHe, TaK II 3a py6e)KOM, a TaK)Ke 

uerrbIM KOJIJieKTHBaM aBTopoB, KOTopb1e He 6y.n:YT MHOIO ynoM51HYTbI. Uerrb .n:oKJia,n:a 

orpatt11qeHa TeM, qTo 6bIJIO OTMeqeHO Bblllle. 

BnepBbie ena6oe HYKJIOH-HYKRO.HHOe B3aHMO.!leiieTBHe 6bmo o6Hap~eHO B 

11T'.3<1> B 1964 ro.n:y [l]. Ha6rrio.n:arr11 aeHMMeTpHIO 11enyeKaHH51 y-KBaHTOB OTHO

e11TeJibHO HanpaBneHH51 nOJI51pH3aUIIII nyqKa HeiiTpOHOB B npoueeee pa.n:HaUHOHHO

ro 3axBaTa ueiiTpOHOB 51.!lpaMH Ka.!lMII51 

ll3Cd(ny) 114Cd. 

PemeTpIIpoBarrII y-KBaHThI e suepmeii 9,04 MsB, KOTOpbie Bhl,n:eJI51IOT nepexo.n: 

+ + 6 1 ➔ 0 e B03 y)K,[leuuoro KOMnayH,n:-51.!lepHom eOe'f051HlI51 ua oeHOBHOe eoeT0-

51HIIe 51.!lpa 
114

Cd. QqeBlI.!lHO, qTo STO Ml-nepexo.n:. OnhJT 6bm noeTaBJieH no npe.n:- · 

JIO)KeHIIIO 11.C.illanIIpo, KOTOpblll yeMOTperr OlllII6Ky, .n:onymeHHYIO HalllIIMII npe.n:

weerneHHIIKaMII B oueHKe BeJIIIqlIHbl O)KlIJlaeMom scpcpeKTa [4]. B351BlllIIeb 3a STOT 

SKenepIIMeHT, Mbl e IT.A.KpynqIIUKIIM npIIlllJIII K BbIBO,n:y O TOM, qTo neo6xo,n:IIMO 

II3MeHIITb noeTaHOBKY SKenepIIMeHTa TaK, qTo6bI 6bIJIO B03MO)KH0 oqeHb qaeTO 

epaBHIIBaTb scpcpeKTbl Ha nOJI51pII30BaHHOM II .n:enOJI51pH30BaHHOM nyqKax ueiiTpO

HOB IIJIII oqeub qaeTO, MHOIO pa3 B ceKyu.n:y, peBepeIIpOBaTb uanpaBJieuIIe 

nOJI51pII3auIIII nyqKa ueiiTpOHOB e UMbIO no.n:aBJieHH51 BJIII51HH51 ueeTa6HJibHOeTeii 

nOTOKa ueiiTpOHOB II pemeTpIIpyiomeii annapaTypbI. 51.n:po Ka.!lMII51 6bmo BbI6paHO 
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a 6 

,/r:. H. 
n 

s p 

Pttc. I. llttarpaMMa parmau1101111oro 3axBara Hettrpo11oa B s-Bo,111e: 

a) B CIUJhllOM B3aHMonettCTBl!ll 6e3 yqacntll CJ1a6oro H}'KJIOH-HYKJJOII

IIOfO B3al!MOnettCTBllll; 6) C yqacnteM cna6oro B3all~toneiiCTBl!ll 

He erryqaiiHO. CeqeHIIe 3axaaTa TenJIOBblX HeiiTpOHOB 51.!lpaMII Ka.!lMH51 noqTH 

uerrHKOM onpe.n:emreTc» pe3oHaHCOM np11 :rneprntt 11eiiTpOHOB E = 0,17 sB. '.3To 

s-pe3oHaHe e KBaHTOBblMH q11eJiaMH 1 +. KaK 113BeCTHO (TeopeMa BorrcpeHlllTeiiHa), 

np11 eoxpaHeHHH qernoeTH 3axsaT S-HeiiTpOHOB .!lOJI)KeH npl!BO.!ll!Tb K ccpep11-

qeeK11-eIIMMeTp11qH0My 11cnyeKaHIIIO Y-KBaHTOB. O6Hap~em1e KoppeJI51UIIII p k 
n y 

Me)K,n:y HanpaBneHll51MH norr51pH3aUHH p nyqKa HeiiTpOHOB II m.myrrbea Y-KBaHTOB 
n 

ky es11,n:eTeJibeTBOBaJIO 6bl O HapyrneHIIII qeTHOeTII, TaK KaK 3Ta KoppeJI51UII» H3Me-

H51eT 3HaK npH HHBepeIIH KOOp.!lHHaT. Jlrr» o6Hapy)KeHH» TaKOii KOppeJI51UHH 

rryqwe seem paenorraraTb .n:eTeKTOpbl Y-KBaHTOB B.!lOJib HJIH npOTIIB HanpaBJieHH» 

norr51pH3auHH nyqKa HeiiTpOHOB. HecoxpaHeHHe qeTHOCTII B yKa3aHHOH peaKUHH 

cp11311qeeKII 03Haqarro 6hr, '-ITO BOJIH0Ba51 <PYHKUH» 51.!lepHOm eOCTO»HH51 1+ ua ca

MOM .n:erre eo.n:ep)KHT npHMeCb eoeT051HH» 1-. T.e. '-ITO crra6oe B3al!MO.!leiicrn11e B 

51,n:pe eMelllHBaeT 3TH eOCTO»HH51. Jlrr51 TOIO, '-IT06bl 3TO eMellll!BaHHe 6bIJIO 3aMeT-

HbJM, ueo6xo.n:11MO, eorrraeuo TeOpHH 803MY1Uet111ii, '-IT06bl p51.!l0M e ypoBHeM 1+ B 
114 -

sm6y)K,[let1t10M 51,n:pe Ka.!lMII» Cd uaxo.n:11rrc» yposeHb I [4]. C .n:pyroii ernpot1b1, 

eerrII TaKoii yposeub eCTb, TO e Hem6e)KHOeTbIO .!lOJl)l(Ha B03HIIKHYTb P-'-leTHa51 

Kopperr51UII51 BII,n:a P (k x k ), r.n:e k - 11Mnynhe sxo,n:51meii pa.n:11au11II, T.e. na.n:a-
n n Y' n 

IOlUHX ua MllllleHb ueiiTpOHOB. Jlrr» o6uap~eHH51 TaKOH Koppen51UIIH BeKTop 

nOJI51pH3auHII HeiiTpOHOB ,n:OJI)KeH 6bJTb op11eHTHposat1 HOpMaJibHO K nJIOCKOeTII 

peaKUHH. BrrII»HHe P-qeTHOH KOppen»UHH IICKJIIO'-laJIOCb noeTaHOBKOii SKenepu

MeHTa, qTo 6bIJIO no.n:rnep)K,n:euo eneu11arrbHblMII KOHTpOJibHblMII 113MepeHH51MH. 

HeTpy.n:Ho y6e.n:HTbe51 B TOM, qTo OTHOllleHl!e aMnJIHTY.!l erra6oro H eHJibHOro 

B3aHMO.!leiieTBHii HYKJIOHOB B ».n:pax HMeeT nop51.!l0K BeJIH'-IHHbl F - 10-1 [4]. Jlrr» 

o6uap~eHH51 P-He'-leTHOro scpcpeKTa H~HO BbifotpaTb TaKl!e peaKUHH, B KOTOpblX 

P-He'-leTHbie scpcpeKTbl yc1-1rret1bl Ha HeeKOJibKO nop51.!lKOB. Krraee11cp11KaUH51 Me

XaHII3MOB YCIIJiemrn P-ueqeTHblX 51BJieHHii npHBO.!lHTC» B [4]. <l>HJHqeeKHH eMblCJI 

MexaHII3MOB yeHJieHH51, B03HHKaIOlUHX B .n:aHHOH peaKUHH, MO)KIIO no»eHIITb, 

ucnoJib3Y51 .n:11arpaMMt1y10 TeXHHKY (p11e. I). Ha pue. I ,a H3o6pa)KeH npouece 

pa.n:uau11ouuoro Jaxsarn ueiiTpoHos 51,n:paMH 6e3 yqacTH» crra6oro B3aHMO.n:eiicTBH». 
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OnycKrui cpaJOBble MHOlKHTeJIH, aMnJIHTYJlY 3TOro npouecca MOlKHO JanHCaTb B , 

BHJle [5]: 

_ ,--:: I (Ml), 
fss ~ -vr; E- £

5 
+ (i/2) rs 

me r 5 
- HeiiTpOHHrui s-wHpHHa, E - 3Heprw1 HeiiTpoHa, E - peJoHaHcHoe 

n s 

JHatJeHHe 3HepmH HeiiTpoHa, r - nonurui s-wnpHHa, (MI) - aMnJIHTyJla Mls 

nepexona 1+ ➔ o+ B peaKUHH 1I3Cd(ny) II4Cd. llHarpaMMa cnpasa (pHc.1,6) onH

ChrnaeT TOT lKe caMblH npouecc no KaHany cna6oro BJaHMOJleiicrnm1: 

*5 (slH Ip) 

1sp~ r: (£-£ +(i/2)r)~E-E +(i/2)r) (El), 
s s p p 

me (s I H Ip) - «cna6b1H» MaTpHtJHblH 3neMeHT, KOTOpblH orneTcTBeHeH Ja 
w 

npHMeWHBaHHe K COCTO»HHIO 1+ »npa 
114

Cd COCTO»HH» 1- BCne)lCTBHe cna6oro 

sJaHMoneiicTBH». E, r - 3Heprn» H rnHpHHa p-ypoBH», (El) - aMnnHTyna 
p p . 

HCnycKaHli» El-KBaHTa s nepexone 1- ➔ o+. OJlHH H TOT lKe HeHTpOH O)lHOBpe

MeHHO HJleT no JlBYM «nYT»M», JlBYM KaHanaM peaKUHH, HH O)lHH HJ KOTOpblX 

BblKnlOlJHTb HeBOJMOlKHO, H 6ecCMblCneHHO fOBOpHTb, no KaKOMY HJ 3THX KaHanOB 

HeHTpOH Bowen B »npo. EcnH 6bl 3TO 6blnO BOJMOlKHO, HHTepcpepeHUH» OKaJanacb 

6bl. paJpyrneHHOH, P-HetJeTHblH 3cpcpeKT 6bm 6bl nponopUHOHaneH KBanpaTy cna-
6oro MaTpH'IHOfO 3neMeHTa. 

CHTyauH» HanOMHHaeT H3BeCTHbIH MblCnHMblH_ 3KcnepHMeHT no m1cppaKUHH 

3neKTpOHOB Ha JlBYX memIX. 11HTepcpepeHUHOHHblH 3cpq>eKT cymecTByeT, ecnH o6e 

menH OTKpb!Tbl. B JlaHHOM cnYtJae o6e «IUenH» OTKpblTbl 11 aMnnHTYJ:ta npouecca 

eCTb cyMMa aMnnHTYJl f. = f. + f. . 8 3TOM CnYtJae npeJlCTaBmleTC» OtJeBHJ:IHbIM, s ss sp 

'ITO nio6oii P-HetJeTHbIH 3cpcpeKT (aCHMMeTpH» HcnycKaHH» y-KBaHTOB OTHOCHTenb

HO HanpasneHH» non»pH3aUHH HnH UHpKyn»pHrui non»pH3aUH» Y-KBaHTOB, ecnH 

nYtJOK HeHTPOHOB He non»pHJOBaH) J:IOnlKeH onpe.r1en»TbC» OTHOWeHHeM aMnnHTYJ:1 · 

f. If. . Toma nonYtJHM sp ss 

I
~ I ~ I (H) , _{g_I.2_ _ (H) _{g_I_2_ = 
fss - E-EP+(i/2)rp (Ml) D (Ml)-RF. 

3.r1ecb F - 10-1, R - cpaKTop cyMMapHoro ycHneHH» P-HetJernoro 3cpcpeKTa. TToc.:. 

KOnbKY 3Heprn» HettTpOHOB 6nH3Ka K s-peJoHaHcy, E - E ~ E - E ~ D 6nH3KO p s p 

K cpeJ:1HeMy paccTO»HHIO MelKJlY ypoBH»MH KOMnayttJ:1-»Jlpa D. TTepBblH MHOlKHTenb 

onpenen»eT TaK uaJbIBaeMoe J:IHHaMHtJecKoe [4] yc11neuHe 3cpcpeKTa, o6ycnosneH-
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,we 6nHJOCTblO ypoBHeH C npOTHBononolKHOH tJeTHOCTblO. CnenosaTenbHO, H~H0 

sb16HpaTb »npa C BblCOKOH nnoTHOCTblO B036~eHHbIX COCTO»HHH, B 3TOM CnYtJae 

ypoBHH C OJ:IHHaKOBbIM cnHHOM H npOTHBOnOnOlKHOH tJeTHOCTblO MOryr OKaJaTbc» 
114 

pacnonolKeHHblMH otJeHb 6nH3KO npyr K .r1pyry. 5fapo Cd y.uosnernop»eT 3TOMY 

rpe6osaHHIO. 8TopoH MHOlKHTenb TOlKe naeT yc11neuHe, TaK KaK 

(EI)/ (MI) ~ c / v - 10, rne v - cKopocTb HYKnOHOB s ».r1pe, c - cKopocTb cseTa. 

3TOT cpaKTOp yc11neuH» nonYtJHn ua3sau11e KHHer,rnTHtJecKoro. 3a6errui snepeJ:1, 

1- II4Cd 6 - . 6 0TMeTHM, 'ITO p-yposeHb B »npe bin ,lleHCTBHTenbHO O Hap~eH B JIH<l> 
O11.Sll1. OH pacnonolKeH npu :mepmu ueiiTpouos E = 7 38 [6]. Ecnu B npouecce 

paAHaUHOHHOrO 3axsaTa HeHTpOHOB tJeTH0CTb He coxpau»eTC», TO B yrnoBOM pac

npe.r1eneHHH BTOpH'IHOH (BbIXOJ:l»IUeH) pa.r1uaUHH (y-KBaHTOB) ,ll0nlKeH npHCYTCTBO

saTb nces.r1ocKan»pHbIH qneu P k : n 'Y 

W(8) ce const [ I +aP, [ ::[ )~cons! (I +aP, cos 8), 

me 0 - yron Me)l(Jly uanpasneHH»MH BeKTopa non»p1nauuu nYtJKa HettTponos 

p H HMnynbca y-KBaHTOB k , a - K03cpqmuueHT aCHMMeTpHH. TTyCTh HMnynbC 
n 'Y 

y-KBaHT0B Hanpasnen B,llonb unu npoTHB nanpasneHH» non»pmauuu TIYtJKa neiiT-

ponos. N +, N- - lJHCno OTCtJeT0B ,lleTeKT0pa y-KBaHTOB ,llJI» .llBYX YKaJaHHblX 

op11enTauuii non»pmauuu TIYtJKa neiiTpOH0B u HMnynbca y-KBaHT0B. Tor,lla K0-

3cpcpuuueHT acHMMeTpHH M0lKeT 6bITh HaH,lleH HJ paseHcTBa: 

N+-N

N++N-
aPn cos 0. 

3naK ycpe,llHeHH» KocuHyca 03HatJaeT ycpe,llHenue yrnosoro pacnpe,llenenu» ucny

CKaeMoro y-HJJIYtJeHH» C YtJeT0M peanhHOH (He «TOtJetJHOH») reoMeTPHH ycTa

HOBKH. 11CKOMru! aCHMMeTpH» ucnycKaHH» Y-KBaHTOB, KOT0prui ,ll0JI:lKHa onpe,lle

JI»TbC» OTHoweuueM aMnmITy.ll/. If. ~ RF, KaK M0lKHO noKaJaTh, HMeeT BH.ll [5]: 
sp ss 

a = (sl H)p) ~_{g_I.2_ ~ (H) _{g_I_l=RF 
n"f(£-EP)2+(1/4)r: 2 (Ml)-£5 -EP(Ml) ' 

T.e . .r1eiiCTBHTeJibH0 onpe,llen»eTC» OTH0llleHHeM YKa3aHHblX aMTIJIHTY.ll- H3Mep»e

Mru! acHMMeTpH» CB»Jaua c RF C0OTH0llleHHeM [3,4]: 

a='2ARF. 

Ko3cpcpuuueHT A onpe,lleJI»eTC» cnuHaMH HCX0,llHOrD, npoMelKYTO'IH0ro H KOHetJ

H0ro ».r1epHbIX COCTO»HHH " Mym,THn0nbHOCTblO nepexo,lla .. .SlBHblH BH,ll :noro 
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lllCd 

----1+(-) 

Ml (El) 
9,04 
MJB 

J t 2+ 

ll4Cd o+ 

Pttc. 2. Cxe~ia pacnaua impa 114Cd* B 06nacr11 Bb1co. 

K03Heprn'1Hb1X nepexonoB J + ➔ o+ H J + ➔ z+ 

MHO)KHTe.1rn 3)leCb-HeT He06XO)lHMOCTH BOcnpOH3B0/lHTb, CM. [3,4 ]. B )laHHOM cny

qae )lJIH nepexo)la Ha OCHOBHOe COCTOHHHe H)lpa 
114

Cd 3TOT K03q>qmuueHT paBeH 

e)lHHHUe. 11HTepecy101uaH Hae 'laCTh cxeMhl pacna)la H/lpa noKaJaHa Ha puc.2. Ba)K-

HO o6paTHTb BHHMaHHe Ha TO o6CTmlTeJJbCTBO, '!TO KpoMe .Ml-nepexo)la 1+ ➔ o+ 

c ::inepmeii 9,04 M::iB PHilOM pac~oJJo)Keu nepexo)l 1+ ➔ 2+ c ::iuepmeii 8,5 M::iB. 

Ko::iq,q,uuueHT A ilJIH 3Toro M 1-nepexo)la HMeeT npomnonoJJo)KHhfii JHaK. ITono-

My )lJIH BbI)leJieHHH nepexo)la 1+ ➔ o- npHUIJJOCb pemcTpHpoBaTb Y-KBaHTbl c 

. ::iuepmeii, npeBOCXO/lHI.UeH 8,5 M::iB, '!TO CHH3HJIO CKOpOCTb ua6opa HHq>OpMauHH. 

CxeMa 3KCnepHMeHTaJJbHOH ycTaHOBKH noKaJaHa Ha puc.3. ITonHpH30BaHHblH 

nyqoK HeiiTpOHOB nonyqanu MeTO)lOM nonuoro OTpa)KeHHH ueiiTpOHOB OT CHCTeMbl 

HaMarnH'leHHblX K06aJJhTOBblX 3epKan, KOTOpble q>oKycupOBaJJH nyqoK Ha 

MHllleHH. MHllleHhlO CJJJ)KHJJa nnacTHHa MeTaJJJIHtJeCKOro Ka)lMHH. BhlXO)lHBlllHH 

H3 nOJIHpH3aTOpa nyqoK 6bm TTOJIHpH30BaH B BepTHKaJJbHOM HanpaBJieHHH, HOP· 

MaJJbHO K nJIOCKOCTH peaKUHH. CneUHaJJbHblH 3JieKTpOMarHHT nonopatJHBaJJ BeK

TOp noJIHpH3aUHH Ha 90° B TY HJIH HHYIO CTOpony TaK, '!TO BeKTOp nOJJHpH3auHH 

npuHHMaJJ ropHJOHTaJJhHOe nono)Keuue. Jlanee Ha nyqKe pacnonaranoch 

cneUHaJJhHOe ycTpOHCTBO )lJIH 6blCTporo peBepca HanpaBJieHHH nOJIHpH3aUHH (7]. 
3TO ycrpOHCTBO noJBOJIHJIO ocymeCTBJIHTb peBepcupoBaHHe nanpaBJJeHHH 

noJIHpHJau1rn C 'laCTOTOH 10 ru. JlJJH )lenoJJHpH3aUHH nyqKa ueiiTpOHOB B nyqoK 

nepHO)lH'leCKH BBO)lHJIH lllHMM - HeHaMarttH'leHHJIO nnaCTHHY )KeJJe3a. faMMa

KBaHTbl, BblXO)lHBlllHe H3 MHllleHH, pemcTpHpOBaJJH /lBYMH CUHHTHJIJIHUHOHHblMH 

)leTeKTOpaMH Ha OCHOBe MOHOKpHCTaJJJIOB HO)lHCTOro HaTpHH, aKTHBHpOBaHHblX 

TaJJJJHeM. JleTeKTOpbl pacnonaraJJHCb B)lOJlb H npOTHB HanpaBJJeHHH noJJHpH3auHH 

nyqKa HeiiTpoHOB, T.e. cnena H cnpana OT na)laIDmero ua MHllleHh nyqKa. 

KoM6HHaUHH ilBYX H)leHTH'IHblX, pacnOJJO)KeHHblX T~HM o6pa30M )leTeKTOpOB 

CJJJ)KHJJa uenu no)laBJJeHHH npu6opHoii aCHMMeTpHH. 

Ebm nonyqeH peJyJJhTaT: 

a= (- 4,1 ± 0,8): 10-4. 

ITocKOJihKY B )laHHOM cnyqae cyMMapHoe ycuneHHe R - 103
, nonyqeHHaH 

aCHMMeTpHH xopolllO cornacyeTCH C O)KH)laeMOH ua ypoBHe - 1 o-4_ O)lHOBpeMeHH0 

H3MepHJJH aCHMMeTpHIO B lllHp0KOM HHTepnane 3Hepmii, r)le ::iq,q,eKT no)laBJJHJJCH 

BCJJe)lCTBHe cnyqaiiHoro pacnpe)leJJeHHH 3HaK0B K03q>q>HUHeHTa A, a TaK)l(e HJ-Ja 
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Pttc. 3. CxeMa ycraH0BKH: / - Kom111MaTop, 
ycraH0BJ1eH11hlii B Ka11ane peaKTopa; 2 - Ko· 
6anbT0Bbie 3epKana nom1pmaTopa; 3 - 3,1eKT· 
pmtarHHT nomrpmaTopa; 4 - 311eKTpo~rnrn11T, 
CJJ~aumii IlJlll noBopoTa cnttHa HeiiTpoHa m 
BepTHKaJJbH0ro B ropm0HTaJJbH0e HanpaB• 
11ett11e; 5 - cn11H-cjJJ111nnep; 6 - 6eToHHal! 
cre11a; 7 - MarHHTHblll HeiiTpOH0BOil; 8 -
JlHTHeBal! 3aCJI0HKa; 9 - ~111we11b; JO -
KpHCTaJJJlbl H0illlCT0ro 11aTpHll; / / - cjJOTO· 
3JleKTp0HHble YMII0JKHTeJlH (<1>3Y); /2 -
MarnHTHal! 3allIHTa <1>3Y; 13 - KaTyWKH, C03· 
naIOllIHe cjJHKCHpoBaHHOe MarHHTII0e n011e Ha 

06pa3ue IlJlll npenornpawe1111l! nen011llpmau1111 
nyqKa HeiiTpOHOB 

~11111111~ 
n , 

~ 

3HalJHTeJJhHOro BKJla)la E 1-nepeXO)lOB, /lJIH KOTOpblX KHHeMaTH'leCKHH q,aKTop CTa

HOBHTCH q,aK-ropoM no)laBneHHH, a He ycuneum1 P-He'leTHoro ::iq,q,eKTa. O/lHHM HJ 

KOHTpOJJbHblX 0TTblTOB CJJY)l(HJI noHCK P-'leTHOH KoppenllUHH, )lJlll qero BeKTOp 

noJJHpH3auHH opHeHTHpOBaH BepTHKaJJbHO. EhlJJO noKa3aHo, '!TO P-'leTHaH KOppe

JIHUHH He M0)l(eT )laTh 3aMeTHOro BKJJa)la B ua6JJIO)laeMblH P-HetJeTHblH 3q>q>eKT. 

JlenonHpH3aUHH nyqKa TaK)Ke npHB0)lHJJa K HC'le3HOBeHHIO 3q>q>eKTa. 

ECJJH nyqoK HeiiTpOHOB He IIOJJHpH30BaH, TO HHTepq,epeHUHll aMHJIIITYll, 11306-

pa)l(eHHblX Ha pHc. l, )lOJl)l(Ha npHBO)lHTb K B03HHKHOBeHHIO P-HetJeTHOH UHpKy

JJllpHOH nonHpHJauHH y-KBaHT0B. B cnyqae 11ccnenyeMoii peaKUIIH ee nem1q11ua 

paBHa: 

P
1

=2RF, 

T.e.' BeJIH'IHHa 3q>q>eKTa He 3aBHCHT OT K03q>q>IIUHeHTa A If HeT 11eo6XO/ll!MOCTII 

CTporo OTJieJIHTb /lpyr OT /lpyra nepeXOJibl 1+ ➔ o+ H 1+ ➔ 2+. TaKOH 3KC

nepHMeHT 6bm BbinOJJHeH B CWA rpynnoit npoq,. P.BHJJbcoHa [8]. EblJJ nonyqeH 

pe3yJJbTaT 

P
1
=(-6,0± 1,5)·10-4. 
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O6parnMc» Tenepb K .upyroMy npoueccy, KOTOpblH Bcer.ua conpoBO)K.!laeT 

pauHaUl-!Ollllblii 3aXBaT 11eiiTpOHOB, - ynpyroMy pacce»HHIO HeHTpOHOB. 8 fpe-

110611e (<l>paHUHH) B ceMH.UeCHTblX ro.uax 6hIJIII 0611apy)KeHbl P-He4eTllble HeHTpo

HOOHTll4eCKHe HBJleltHH. Pe4b H,!leT O BpameHHH CHHHa HeHTpOHOB B HJIOCKOCTH,, 

HOpMaJJbHOH K 11anpaBJ1eHmo mmy11bca 11eHTpo11a npu npoXO)K.Uemm nonepe4110-

1m11apu30Ba1111oro llY4Ka 11ei-iTpo110B 4epe3 o6pa3eu - a11anor onrn4ecKoro .UBOH-

11oro J1Y4enpeJJOMJ1eHHH - H, KpOMe Toro, 0 P-He4eTHOM .UHXpOH3Me, T.e. 

3aBHCHMOCTH nponycKaIIHH MHllleHH OT cnupaJJbHOCTH HeHTpOHOB. EcJJH HeHTpo

Hbl 0611a.ua10T c11a6btM B3aHMO,!leHCTBHeM, TO aMHJIHTyna pacceamrn 11eHTpo11a Ha 

a.ape .UOJl)K!la co.uep)KaTb nceB,!lOCKaJJ»pHblH 4JleH, H3Mell»IOIUHH 3HaK 11pH 

IUtBepcHH Koopn1111aT. TaKOH nceB.UOCKaJJHpHOH Bemt4HHOH B aMllJIHTyne pacce

HIIHH HeHTpOHOB .UOJl)l(Ha 6hITb C11Hpa.rtbllOCTb HeHTpOHOB. EcJJH aMllJIHTY.Ua pacce

HIIHH 3aBHCHT OT C11HpaJJbllOCTH, TO B03HHKalOT ,!lBa K03cpqmuue11Ta npeJJOMJJeHHH 

n+= I+ 21tp 
- k2 f±' 

r.ue p - llJIOTIIOCTb pacceHBaTeJJH, k - BOJIHOBOe 4HCJIO 11eHTpOHa, f± - aMllJIHTY.

na pacce»HHH Bnepe.u .!lJIH llOJIO)KHTeJlbHOH II OTpHuaTeJJbHOH C11Hpa.rtbHOCTeH. Co

CTOHime C nonepe4HOH 110JJHpH3aUHeH npencTaBJJHeT co6oH KorepeHTHYIO CMeCb 

COCTOHHHH C llOJIO)l(HTeJJbHOH H OTpHUaTeJlbllOH cnHpaJJbHOCTHMH. Ha.rtH4He pa3-

JIH4HblX K03Q)Q)HUHeHTOB npeJJOMJleHHH nna 3THX COCTOHHHH npHBO.UHT .K B03HHK

HOBeHHIO cpa30Boro C,!lBHra, KOTOpbIH npo»BJJHeTCH Ha BbIXO,!le l1Y4Ka 113 MHllleHH .B 

llOBOpOTe BeKTOpa 110JJHpH3aUHH l1Y4Ka HeHTpOHOB B HJIOCKOCTH, HOpMaJJbHOH K 

HfylllYJJbCY HeHTpOHa. KpoMe Toro, 3aBHCHMOCTb aMllJIHTY.!lbl OT CllHpaJJbHOCTH 

npHBO.UHT K aCHMMeTpHH llOJIHOro Ce4eHHH, T.e. nponycKaHHH HY4Ka MHllleHblO: 

+ -cr
1 

- cr
1 

A= ' 
n (J+ + (J-

t t 

+ - - -er; - llOJIHble Ce4eHHH B3aHMO,!leHCTBHH HeHTpOHOB C H.UpaMH nna .UByx COCTOHHHH 

CllHpaJlbHOCTH. 

OKa3btBaeTCH, 4TO B 06011x CJIY4aHX B03HHKaeT eme O.UHH MeXaHH3M yc1111eHHH 

P-He4eTHblX HBJleHHH, 4TO 11erKO MO)KHO llOHHTb, pacCMOTpeB ,!lBe .u11arpaMMbl, 

HJ06pa)Kellllble Ha puc.4. npe.unoJJO)KHM, 4TO B ce4eHHe B3aHMO,!leHCTBHH HeHTpO

HOB C anpaMH ,!lalOT 3aMeTHblH BKJ!a,!l He O.UHH s-ypoBeHb KOMnayHn-».Upa, KaK 3TO 

6btJIO B npe,!lbl.UYIUeM c11y4ae, a .UBa pe30HaHca C npOTHBOllOJIO)KHOH '1eTHOCTbl0° 

'.:ho OJHa4aeT, 4TO O.UHH H TOT )Ke HeHTpOH MO)KeT BOHTH B ».upo KaK B S-BOJJHe, 

TaK u B p-BOJJl!e. 3TH ypoBHH TaK pacnOJIO)KeHbl 11 ,!lalOT TaKOH BKJ!a,!l B llOJIHOe 

ce4e11ue, 4TO IIH O.UHHM H3 3THX npoueccoB 11pe11e6pe4b HeJJb3H. TaKa» CHTyauirn 

MO)KeT BOJHHKHYTh B6JJH3H p-pe3011a11ca. B 11e11ocpe.ucrne11110H 611u3ocT11 OT p-pe-
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PHc. 4 . .UHarpaMMbl ynpyroro pacce»HHH HeiiTpoH0B C o6pa30B3HHeM 

K0Mna)'Hll-»npa: a) 6e3 Y43CTHH CJJa6oro B33HMO,!leiiCTBHH; 6) C 

Y43CTHeM CJJa6oro B33HMoneiiCTBHH 

3011a11ca BKJ!a,!l p-BOJ!Hbl B ceqe1-me pacce»HHH MO)l(eT 6h1Tb ,!lOCTaTO'lHblM, 'IT06b! 

HM HeJlb3H 6bIJIO npeHe6pe'lh, HeCMOTp» Ha TO, 'ITO B 0611acTH MaJJblX 3Hepmii 

s-BOJ!Ha 3Ha'IHTeJJbHO CHJlbHee p-BOJIHbl. .I{11arpaMMa Ha p11c.4,a mo6pa)KaeT 

npouecc ynpyroro pacce»HH» HeiiTpoHOB, 11nyru11ii qepeJ p-peJoHaHc 6eJ Y4aCTHH 

c11a6oro BJaHMO,!leHCTBII.SI. B npHHHTOM 3,!leCb 11p116J1H)l(eHHH ( onycKaeM cpa30Bble 

MHO)KHTeJJH) llOJIY4HM 

!PP~ -vrf" (E-EP }(i /2) r) -{if. 
npoHCXO,!lHT JaxBaT II HCllYCKaHHe HeiiTpOHOB B p-BOJJHe. E, £ - 3HepmH na.ua-p 

IOIUHX Ha MHllleHb HeiiTpOHOB II ee peJOHaHCHOe JHa'leHHe, r: - HeiiTpOHHaH 

ll!HpHHa p-peJOHaHca. BTopaa J{HarpaMMa OllHCbtBaeT JaxBaT neiiTpOHa B s-Bonne 

11 ero HCllYCKaHHe B p-BOJJHe. Cna6oe BJaHMO,lleHCTBHe nepeBOJ{HT S-BOJJHY B p-Bon

HY HJIH, HHblMH CJIOBaMH, s-ypoBeHb co.uep)l(HT npHMeCb COCTOHHHH C npOTHBOilO

JIO)l(HOH 'leTHOCTblO: 

_ ,.- (s I H Ip) _ ,--:: 
f. ~·,ff• w -,ffP. 
sp- n (E-E +(i/2)r)(E-E +(i/2)r) n. 

s s p p' 

CHOBa IlOJ{'lepKHeM, 'ITO OJ{HH H -TOT )Ke HeiiTpOH 0,llHOBpeMeHHO Y4aCTByeT B 

06011x 3THX npoueccax H Mb! He MO:lKeM O.UHH npouecc OTJ{enHTb OT Jtpyroro, KaK 

npH .!lHcppaKUHH 3JleKTpOHOB Ha .UByx menHX. TonbKO Tenepb y J{HarpaMM OTJIH'la

lOTCH He Bb!XOJ{Hble, a BXOJ{Hble KaHa.rtbl. HeiiTpOH «BXOJ{HT» cpaJy B ){Ba pe30HaH

ca, J{aeT BKJla,!l H B s-pe30HaHC, H B p-peJOHaHC. IlocKOJlbKY OJ{HH II TOT )Ke HeiiT

poH naeT BKJla,!l B o6a npouecca, CKJla,!lb!BalOTCH aMnnHTJ.!lbl, a P-He'leTHblH 3cp

cpeKT BHOBb onpe.!leJJHeTCH HX OTHOWeHHeM: 

1
~1~ ~ (slH)p) ~ ~(H) 
f. - rP E-E +(i/2)r - rP D . 

pp n s s n 

.I{HHaMH'leCKHH MeXaHHJM yc1meHHH, o6ycnoBJJeHHblH 6nH30CTblO s- H p-pe30-

HaHCOB, coxpaH»eTCH, KHHeMaTH'leCKHH cpaKTOp HC'leJaeT, HO nOHBnHeTCH BMeCTO 
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Hero Jlpyrott MexaHH3M ycm1ettm1, KOTOphlH nOJJ}"IHJI HaJBaHHe pe30HaHCHOro Ii, 

cornactto KnaccwqmKauHH, BBe)leHHOH a [4], HOCHT, CKOpee BCero, CTPYKTYPHMii 

xapaKTep [5]. HettTpOHHrui s-rrmpwtta B o6nacrn Manhlx :rnepmii ua MHOro nopll.ll-

KOB 6omrne HettTpOHHOH p-llIHpHHhl, fi03TOMY ✓rs /rP - 103. 
n n 

3TOT Mexatttt3M ycwnettm1 6hm TeoperntJeCKH npeJlcKaJaH B l1T3<1> [9, IO] Mll 

npoueccoa pa.uwauwottttoro Jaxaarn HYKflOHOB llJlpaMw, KOr)la ttenh3ll npette6pelJh 

BKna.llOM p-, d- H T.Jl. BOJIH. O)lHaKo B Te fO)lhl - B KOHUe 60-x ro)l0B - H3-3a 

OTCYTCTBHll JlOCTaTOlJHO Ha,ue)l(HhlX )laHHhlX O HettTpOHHhlX llIHpHHax, pe30HaHc

HhlH q>aKTOp ycwneHHll TPYJlHO 6hmo oueHHTh, H fi03TOMY aBTOphl pa6oT [9, IO] Mll 

«rapaHTHH» CHH3HJIH BenHlJHHY 3TOro ycwneHHll. B pe3yJJhTaTe pa60Thl He 

npHBneKnH K ce6e BHHMaHHll 3KCnepttMeHTaTOpOB H OCTanHCh He3aMetJeHHhlMH. 

IlOJ)l(e 3TOT MeXaHH3M ycwneHHll P-HelJeTHhIX llBJleHHH 6hrn 3aHOBO OTKphlT 

O.Il.CyrnKOBhIM w B.B.<1>naM6aYMOM, HO Teneph y)l(e Jlflll onwcaHHll P-HetJeTHhlX 

HettTpoHoomwtJeCKHX llBJJeHHH [11,12]. O.Il.CyrnKoB w B.B.<1>naM6aYM noH.sinn, 

lJTO npttpo)la HapyrneHHll npocTpaHcTBeHHOH tJeTHOCTH KaK B CJJ}"Iae Heynpyrnx 

npoueccoa, TaK H B CJJ}"Iae ynpyroro KaHana peaKunw OJlHa H Ta )Ke - cMe

rrmaaHue COCTOllHHH C npoTHBOfiOJIO)l(HOH tJeTHOCThlO B KOMnayHJl-ll)lpax. Oun 

npaBHJlhHO oueHHJIH BeJIHlJHHhl P-HetJeTHhlX HettTpOHOOnTHlJeCKHX llBJJeHHH n 

fiOKaJanH, lJTO B6JJH3H OT p-pe30HaHCOB 3TH ::icpcpeKThl )lOJl)l(Hhl 6h1Th OlJeHb 

60JJhllIHMH. 

fpynna n.E.IlttKenhHepa w B.Il.AncpttMeHKoaa a IlH<l> Ol15Il1 aocnon6Joaa

nach 3THM yKa3aHHeM H linepBhie Ha6JJIO)lana OrpOMHbie P-HetJeTHhle ::icpcpeKThl, 

JlOCTHra10rnne HeCKOJlhKHX npoueHTOB. Ha6JJIO)lanH aCHMMeTpHIO noJJHblX CetJeHHH 

An B 3aBHCHMOCTH OT cnwpanhHOCTH HettTpOHOB, T.e. 3aBHCHMOCTh nponycKaHHll 

MHllleHH OT B3aHMHOH optteHTaUHH cnHHa H HMnynhca HettTpOHOB )lnll OJIOBa, naH

TaHa [13,14] H Jlpyrwx ::meMeHTOB. 3rnii )Ke rpynnott 6hm 06HapJ,KeH P-HetJeTHblH 

JlHXpOH3M npw npoXO)l()leHHH npOJl0JlhHO-nOJJllpH30BaHHOro fi}"IKa HettTpOHOB tJe

pe3 MeTanJJHlJeCKHH Ka.llMHH [6] B6JIH3H OT HMH )Ke o6HapJ,KeHHOro p-pe3oHaHCa 

npH 3Hepmtt HettTpOHOB E = 1 3B. 

l13 Toro, lJTO 6hrnO CKa3aHo, npe)lCTaBnlleTCll OlJeBH)lHhIM, lJTO npn nccne)lO

BaHHH pa3JJHtJHhIX P-HetJeTHhlX llBJJeHHH (acttMMeTpww wcnycKaHn.11 y-KBaHTOB, 

UHPKYJJllpHOH non.sipmauww, aCHMMeTpHH . nonttoro CetJeHHll), eCJJH B cpopMH

poBaHHH 3THX ::icpcpeKTOB }"IaCTBYIOT Te )Ke CaMhie ypOBHH )laHHOro llJlpa, BenHtJHHa 

cna6oro MaTpHlJHOro 3JleMeHTa, H3BneKaeMall H3 3KCnepHMeHTanhHbIX )laHHhlX, 

)lOJl)l(Ha 6h1Th OJlHOH H TOH )Ke. 

B [6] BhlnOJJHeH aHanH3 )laHHhIX no H3BJletJeHHIO BeJIHlJHHbl cna6oro 

MaTpHlJHOro 3JJeMeHTa H3 onhITOB l1T3<1> (aCHMMeTpHll wcnycKaHnll y-KBaHTOB), 

rapaap)lCKOro YHHBepCH'feTa (uwpiynllpHall non.sipmauHll) w IlH<l> Ol151l1 (acnM

MeTpHll nonHoro ceqeHHll). 3TH · pe3ynhTaThl npHBe)leHhI B rn6nwue I. 3JleCh 
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Ta6nnua 1. 3uatJeuna MaTpH'IHoro 3JieMeHTa (s I H.., Ip) cMern11eanna cocToau11ii 

1+ II 1- K3)lMHH CJI36LIM ffYKJI0H-HYKJI0HHLIM B13HM0)leiicTBHeM, cornacuo [6) 

HT3ct> fapsapn nHct> omrn 

(slH,,.lp) (3,6 ± 0,8)· 10--4 38 ( 8,4 ± 2,3 )· 10--4 38 (3. I ± 1,0)( I / x)· 10--4 38 

x= ✓r,; (1/2) 

rP 
KBMpaTHblH KOpeHh H3 OTHOWeHHll HeiiTpOHHOH lllHpHHbl 

n 

p-pe3oHaHca c nonHhlM MOMeHTOM I /2 K nom10i1 HeihpoHHOi1 p-w11pm1e. 51cHo, 

lJTO x > 0, IIHatJe He 6bm 6hl Ha6JJIOL{eH P-HetJeTHhli1 ::icpq>eKT, HO x He MO)l(eT 

npeBOCXOJlHTh e)lltHHUy. fpy6o rosopll, MO)l(HO nOJJO)l(IITh x = I/ 2. OcrneTCll 

TOJlhKO YJlHBJlllTbCll TaKOMY cornacmo pe3yJJhTaTOB, nOJJ}"IeHHblX 113 coaepweHHO 

pa3nHlJHhlX 3KCnepnMeHTOB. 51CHO, lJTO JlOCTHrHYTO xopowee noHHMam1e npHpOJlhl 

H3}'1IaeMhIX llBJJeHHH. 

.Uo CHX nop, paccMaTpllBIDI P-HetJeTHble HeHTpOHOOnTlltJecKne ::icpq>eKTbl, Mbl 

He mnepecoBanHCb arperaTHblM COCTOllHHeM MHWeH11, Jlllllib 6bl BbinOJIHllJIOCb yc

JIOBHe onTHlJeCKOH OJll!OpOJlHOCTH cpeJlbl. ,UonycTHM Teneph, lJTO B KatJeCTBe 

MHllleHH 11cnoJJL3yeTCll coaepllleHHbIH MOHOKpHCTann. IlycTh Ha 3TOT KpHCTanJJ 

na.uaeT n}"IOK HettTpOHOB H ycJJOBHll JlHq>paKUHH Ep::irra - Bymcpa TOlJHO BhinOJI

HlllOTCll. YcTaHOBHM KpHCTanJJ TaK, lJT06b1 OTpa)l(aIOIUHe KpllCTannorpacptttJeCKHe 

nJJOCKOCTH (h, k, l) 6LmH HOpManhHbl K noaepXHOCTH, Ha KOTopyIO na.uaeT n}"IOK 

HettTpOHOB. HettTpOHbl BblXO)lllT H3 KpHCTanJJHlJeCKOH nnacTHHbl C npOTHBOnOJJO)l(

HOH CTOpOHhl. Ilptt 3TOM noJJOBHHa IIHTeHCHBHOCTH na)la10mero n}"IKa, npott)lll 

tJepe3 KpttcTann, 6yJleT )lanee pacnpocTpaHllTbCll ·B TOM )Ke Hanpasneunn, a .upyrrui 

noJJOBHHa - B HanpasneHHH, COCTaBJllllOIUeM C HatJanbHblM yron 288 (88 - yron 

Ep::irra). TaKall ycTaHOBKa KpHCTanna COOTBeTcTByeT TaK Ha3bJBaeMOH CHMMeTpHtJ

HOH JlHq>paKUHH no flay::i. IlpH .UHq>paKUHH no flay::i B JlOCTaTOlJHO TOJICTOM 

KpHCTanne HettTpOHbl MHOrOKpaTHO nepepaccewaaIOTCll H3 0,!lHOro HanpaaneHHll 

(npoxO.UllIUIDI BOJJHa) a .upyroe (.uwcppaKUHOHIIIDI aomrn) n o6parno, a HHTeHCIIB

HOCTb n}"IKa .uenHTCll nopoBHY. Mt!)l(.!lY 3TIIMH .UBYMll nyqa~m. 51.upa B KpHCTanne 

MO)l(HO paccMaTpnaaTb no.uo6Ho TOMY, KaK 3TO .uenalOT B cpH3HKe peHTreHOBCKHX 

nyqeii [ 15], KaK HJn}"IaTeJJH HJIH pe30HaTOpbl, HaCTpoeHHble Ha OJlHY tJaCTOTy. Ilpn 

TOlJHOM BbinOJJHeHHH ycJJOBHH Ep::irra-BynLcpa B KpHCTanne B03HIIKaeT c~10cor

J1aC0BaHHOe none nwyqaTeneii. 

IlycTh Ha ccpepe 3aanb,!la OKa3LIBaIOTCll T0JlbKO )lBa Y3J1a, o6paTHOH perneTKH. 

Tor)la ycnosm1 .uncppaKUHH (caMocornacoBaHHll) npHBO,!lllT K TOMY, lJTO B Ka)l(JlOM 

H3 HanpaaneHHH BHYTPH KpHCTanna, a HMeHHO B HanpaaneHHH npoXO,!lllIUeH H 

OTpa)l(eHHOH BOJIH 6y.UYT pacnpocTpaHllTbCll, Ha caMOM )leJJe, .UBe BOJIHbl co cnerKa 

pa3JJHlJHblMH BOJIHOBblMH BeKTOpaMn, 'ITO ycJJOBHO flOKa3aH0 Ha pnc.5. Bo3HHKaIOT 
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Puc. 5. llmppaKUHll HeiiTpoHoB B reoMeT

p1111 JlaY3. 8 HanpaMeHHH naneHHll nY'fKa 

HdiTpOHOB BHYTP.H KpHCTa/"IJla pacnpocTpa

HlllOTCll .use BOJIHbl C BOJIHOBblMH BCKTO~ 

paMH kol' ko2· 8 .UHCppaKUHOHIIOM 11anpaB

nemm - C B0.1HOBblMH BeKTOpa~m khl• 

kh2" Ha BblXO.Ue 113 KpHCTaJJJia np11cyrcrny

lOT .UBa n}"-!Ka C BOJIHOBblMH BCKTOpaMH ko, 

kh; lk0 1 = lkhl 

'1eTb1pe napUHaJlbllble BOJIHbl C BOJIHOBblMH BeKTOpaMH kOI' k02 (npoXO.UHIUM eon-

11a), khl, kh2 (.umppaKUHOHHM BOnHa). 8 ycnOBH}IX CHMMeTpH'IHOH .umppaKUHH 

npH BbmonHeHHH ycnOBHH 6p::irra-Bynb<pa OHH nonapHO paBHbl no BenH'IHHe: 

I k01 I = I khl I; I k02 I = I kh2 I. Pa3JIH'IHe eentt'IHH eonHOBblX eeKTopoe na.uaro-

mero 11JnY4eHHH k0 H eoJHHKarom11x e KpHcTanne k01 , k02 11n11 khl' kh2 O'leHb 

MaJJO. HaKoHeu, H HanpaeneHHH pacnpocTpaHeHm1 k01 , k
02 

H khl' kh2 nonapHo 

no'ITH coena.uaroT. TeM He MeHee paJnH'IHH cymecrnyroT. 

ITo.u'lepKHeM, '!TO O.UHH H TOT )Ke HettTpOH O.UHOBpeMeHHO «HeCeT» '!eTblpe 

eonHOBbIX BeKTopa. HeihpoH «pacnnbrnaeTcH» BHYTP" KpHCTaJJna, BJaHMo,ueiicTBYH 

0.[lliOBpeMeHHO co BCeM MaKpOCKOnH'leCKHM aHcaM6neM H.Uep B KpHCTaJJne·. 

86nH3H OT pe30HaHca MO)KHO npHHHTb, '!TO npouecc pacceHHHH npoHCXO,UHT '1epe3 

KaHaJJ o6pa30BaHml KOMnayu.u-coCTOHHHH. B ycnOBHHX .umppaKUHH He TOnbKO 

Henb3H yKa3aTb Ha KOHKpeTHOe H.UpO, Ha KOTOpOM npOHCXO.[lHT pacceHHHe, HO H 

aTOMHble ypomrn, OTBeTCTBeHHble Ja pacceHHHe, «KonneKTHBH3HpyIOTCH», Beeb aH

caM6nb H,Uep B KpHCTanne npeepamaeTCH B MaKpOCKOnH'!eCKHH pe30HaTop. 

Cne.uyH 3eaJJ&.Uy [15], pamo)KHM Ka)K.[lbltt HJ BeKTopoe k01' k
02

, khl' kh2 Ha 

.use KOMnOHeHTbl: B.[lOnb nnoCKOCTeH (h, k, {) H HOpManbHO K HHM, KaK 3TO noKa

JaHO Ha pHc.6,a. HopMailbHble KOMnOHeHTbl njm 3TOM OKa3bJBalOTCH HanpaeneH

HblMH B.UOnb (npOTHB) BeKTopa o6paTHOH perneTKH. KoMnOHeHTbl, HanpaeneHHble 

B.UOnb OTpa)KalOIUHX nnOCKOCTeH, CKna,!lblBalOTCH nonapHO, o6pa3ylOT .use 6erym11e 

BOnHbl. 11x HOpManbHble KOMnOHeHTbl, 6y.UY4H HanpaeneHHblMH .upyr nponrn .upyra 

H paBHblMH no BenH'IHHe, o6pa3ylOT CTOH'!He BOnHbl (pHc.6,6). PacCTOHHHe Me)K.[ly 

Y3naMH (nY<JHOCTHMH) CTOH'IHX BOnH C BblCOKOH TO'IHOCTblO paBHO Me)KnnoCKOCT

HOMY pacCTOHHHIO OTpa)KalOIUHX nnoCKOCTeH (c TO'IHOCTblO .uo OTKnOHeHHH OT 

e,UHIIHUbl noKaJaTenH npenoMneHH, T.e. nopH.UKa 10-6 + l o-5). Ymbl O.UHOH CTOH-
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P11c. 6. 06pa3oBaHHe CTO.H'IHX BOJIH B ycnoBHOH ,!llJHaMH'ICCKOH 

.umppaKUHH no JlaY3 [ 15) 

<Jett BOnHbl pacnonaralOTCH Ha aTOMHblX nnOCKOCTHX, a nY<JHOCTH - Me)K.[ly HHMH, 

a y .upyrott CTOH'lett BOnHbl - Hao6opoT (pHc.6,B). EcnH KpHCTann o6na.uaeT 

CHnbHblM nornomeHHeM, TO BTOpaH KOMnOHeHTa, no Mepe y.uaneHHH OT BXO,UHOH 

noeepxHOCTH KpHCTaJJna, 6y,ueT CHnhHO nornomaThCH, a nepeaH - Hao6opoT, 6y

,ueT npoxo,uHTb c ocna6neHHhlM nornomeHHeM. 

3TOT 3tptpeKT - aHaJJOr 3tptpeKTa 6opMaHa (aHOMaJlbHOro npOXO)K,!leHH}I peH

TreHOBCKHX nY4ett) - B cnY4ae HettTpOHHOH onTHKH TeopeTH'leCKH Hccne,uoBaH 

lO.M.KaraHoM H A.M.AtpaHac&eBblM [16,17], a 3KcnepttMeHTanbHO o6Hap~eH B 

• PHU Kl1 C.lll.lllHmrnTettHOM H B.A.CoMeHKOBblM H HX KonneraMH [18,19]. · 

3tptpeKT aHOMaJlbHOro npoxo)K.[leHHH HettTpOHOB B reoMeTpHH nay::i qepe3 MO

HOKpHCTann cepHHCToro Ka,!lMHH 6&m HCcne.uoeaH e6nH3H OT pe30HaHca, HO He B 

caMOM pe30HaHce, TaK KaK B ycnoBHHX pa60Tbl Ha CTaUHOHapHOM peaKTOpe O'leHb 

TPY.UHO H36e)KaTb BnHHHH}I BblCllIHX nopH,uKOB OTpa)KeHHH, H npH 3TOM HHTeH

CHBHOCTb nY4Ka 6blCTpo na,uaeT C pocTOM 3HepmH HettTpOHOB. B Ol151l1 Ha peaK

rnpe l16P-2 3TH npo6neMbl He B03HHKalOT, TaK KaK HHTeHCHBHOCTb m:ttTpOHOB B 

pe30HaHCHOH o6naCTH OCTaeTCH BblCOKOH, a BblCllIHe nopH.UKH OTpa)KeHHH pa3,uemi:

IOTCH no BpeMeHH nponeTa. Bo3HHKaeT B03MO)KHOCTb HCCne.uoeaTb 3tptpeKT aHO

MaJlbHOro npOXO)K.[leHHH HettTpOHOB TO'IHO B pe30HaHCe, Kor.ua BpeMH )KH3HH npo

Me)KYTO'IHOro COCTOHIIHH oco6e11110 BeJJHKO. HaJJH'IHe 3tptpeKTa 6y,ueT CBH,UeTenb

CTBOBaTb O coxpa11eHHH KOrepeHTIIOCTH na.uaromeit H OTpa)KeHHOH BOnll HeCMOTpH 

Ha 6onbllIOe BpeMH )KH3IIH KOMnay11.u-coCTOHIIH}I. . 

3.uecb HeT B03MO)KHOCTH OCTaHaBnHBaTbCH Ha Bcex nnaHax COBMeCTHblX pa6oT 

nH<I> Ol151l1, l1T3<1> l1 PHU KH. Pa6oThI 6y.uYT BhmonHHThCH Ha .ueyx peaKTopax: 

l16P-2 B nH<I> Ol151l1 H HPT B MH<l>H. M&1 HaMepeH&I o6uap~HTb .uaeHo npe.u

CKaJattHbltt B.r.oapblllleBCKHM 3tptpeKT MHOro'laCTOTHOH npeuecCHH cnHHa HeHT

poHa npH .UHHaMH'leCKOH .UHtppaKUHH B ,UHaMarHHTHOM KpHCTaime, noMeIUeHHOM B 

o.uHopo.uHoe MarnHTHOe none [20], .uernn&HO 11ccne.uoeaTb cnHHOBYIO npeueccHIO B 

nceB,UOMarHHTHOM none [20]. 

0,uHaKO eepHeMCH K P-He'leTHblM HeHTPOHOOnTH'leCKHM HBneHHHM. B nH<I> 

0115111 6hmO noKa3aHO, 'ITO OCHOBHOH BKna,!l B aCHMMeTpHIO nonHoro ce'leHHH -
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aCHMMeTpHIO nponycKaHml OTHOCHTeJibHO cnttpanbHOCTH HeHTpOHOB - naeT He

ynpyrnii Kattan peaKUHH, T.e. npouecc panttaUHOHHOro 3axBaTa HeHTpOHOB 

»npaMH. HeTpyJlHO noH»Tb, lJTO B ycJIOBH»X nmppaKUl111 HeHTpOHOB B reoMeTp1111 

Jlay::i aCHMMeTpH» )lH<ppaKUHOHHOro nr4Ka OTHOCHTeJibHO cnttpanbHOCTH HeHTpo

HOB, ecntt otta cymecTByeT, onpe)len»eTc» cetJetttteM ynpyroro pacce»H11» HeiiTpo

HOB, a He noJIHbIM CetJeHHeM. BOT notJeMy TaKHe H3MepeHHH npencTaBJIHIOT oco-

6blH HHTepec. Mo:lKHO O)KHJ]aTb, lJTO BeJIHlJHHa aCHMMeTpHH yMeHbllIHTC», 6onee 

Toro, B ycnoBHHX KHHeMaTHlJeCKOH )lH<ppaKUHH (O)lHOKpaTHOe pacce»HHe) nonas

JieHHe aCHMMeTpHH ynpyroro pacce»HH» OTHOCHTenbHO aCHMMeTpHH noJIHOro ce

lJeHHH J]OJI)Kl!O 6bITb OlJeHb CHJibllbIM. OnttaKO s ycJIOBHHX )lHHaMHlJeCKOH 

)lH<ppaKUHH, KaK noKaJanll He3aBHCHMO Jlpyr OT Jlpyra J]Be rpynnbl TeopeTHKOB 

[21,221, )lOJI:lKeH no»BHTbCH HOBblH, noKa eme HHKeM He o6napy:lKeHHbIH MeXaHH3M 

ycHJieHH» P-HelJeTHbIX HeHTpOHOOnTHlJeCKHX HBJieHHH, o6ycJIOBJieHHblH KOrepeHT

HblM )leHCTBHeM H)lep, KOr)la KpHCTanJI npespamaeTCH B no)lo6tte e)lHHOro pe30Ha

Topa. B ueHTpe 6p::irroBCKOro pecpneKca ycttneHHe )l0JI)Kll0 6b!Tb OlJeHb 60JibllIHM, 

HO BbI)leJieHHe ueHTpa pecpneKca conp»:lKeHO C noTepeii llHTeHCHBHOCTH. Kcnntt 

roBop», KaK noKa3an lilann, nepBbIH naypeaT npeMHH llM.l1.M.<l>paHKa, 3TO MO)K

HO C)leJiaTb 6e3 KaTaCTpocptt4eCKOH noTepH HHTeHCHBHOCTH, HCnOJib3Y» 

KpHCTanJIHlJeCKHH KOJIJIHMaTOp (KOJIJIHMaTOp OTbe). OJ]HaKO )la:lKe H HHTerpanb

HblH 3cpcpeKT, ycpe)lHeHHbIH no BCeMy pecpneKcy, OKa3bIBaeTCH 3aMeTHO ycttJieHHblM 

- Ha nop»JlOK HJIH )la:lKe J]Ba nop»J]Ka OTHOCHTeJibHO aCl1MMeTpHH 6e3 

)lH<ppaKUHH. 

Bo3HHKaeT ecTeCTBeHHbIH BOnpoc: MO)KHO JIH Ha peaKTOpe HEP-2 npOBO)lHTb 

HeHTpOHHO-)lll<ppaKUHOHHbie HCCJie)lOBaHHH B ycnOBH.»X )lHHaMHlJeCKOH JlHcppaK

UHH? Ha cTaUHOHapHbIX peaKTopax B MH<l>H H PHU KH TaKHe Hccne)loBaHH» 

BbinOJIHHIOTCH haBHO. OJ]HaKO )lnH aHOManbHOro npoxo)K)leHHH HeHTpOHOB 4epe3 

KpHCTanJI B Henocpe)lCTBeHHOH 6JIH30CTH OT HeHTPOHHOro pe30HaHca HJIH 113Y-

4eHH» aCHMMeTP,llll ynpyroro pacce»HH» HeHTpOHOB B6JIH3ll p-pe30HaHca :lKena

TeJibHO CTaBHTb onbITbI na 6b1cTpOM peaKTope, TaKOM KaK HEP-2, H ttcnOJib30BaTb 

TeXHHKY BpeMeHH nponeTa J]JIH nonnoro llCKn!OlJeHH» BJIHHHHH BblCUIHX nop»J]KOB 

OTpa:lKeHH». )J.ocTaTOlJHa JIM llHTeHCHBHOCTb nytJKOB HeHTpOHOB Ha peaKTOpe 

HEP-2? TipenBapHTeJibllble HCCJie)lOBaHHH J]HHaMHlJeCKHX 3cpcpeKTOB npH JlHcppaK

UHH HeHTpOHOB B COBepUieHHbIX KpHCTannax KpeMHH». 6bIJill BblnOJIHeHbl Ha KaHa

ne N~l peaKTope HEP-2 IO.A.AneKcall)lpOBbIM, P.MttxanbUOM H HX KOnneraMl1 

eme B 1988 r. [23]. B tJaCTHOCTH, 6bm na6JIIOJ]eH Ma»THHKOBblH 3cpcpeKT B pa3HbIX 

nop»J]Kax OTpa:lKeHH»: (220), (440), (660). TOtJHOCTb ll3MepeHHH 6bma )lOCTaTOlJ~ 

HOH J]JIH HaJ]e:lKHOro na6JIIO)leHH» ::icpcpeKTa. 

8 HaCTO»IUee BpeM» Kanan MOJ]epHH3HpyeTCH C ueJiblO yBeJIHlJeHml 

HHTeHCHBHOCTH nr4Ka HettTpOHOB. Heo6xO)lllMO nOJIY4HTb non»pmomiHHblH HeH

TpOHHbIH IlYtJOK ll nocTaBHTb HOBblH )lll<ppaKTOMeTp. Bnepe)lH MHOro pa60Tbl 11 

npe)K)le Beem - MeTOJ]HlJeCKOH. Ho HMeIOIUHHCH onbJT BCeJI»eT Ha)le:lKJ]y na 

ycnex. 
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PRESENT VIEW OF STABILITY OF HEAVY 
AND SUPERHEA VY NUCLEI 

Professor Adam SOBICZEWSKI 
So/tan Institute for Nuclear Studies, Hoza 69, PL-00-681 Warsaw, Po/arid 

Abstract 

Recent theoretical studies of heavy and superheavy nuclei stability are shortly 
reviewed. Even-even nuclei with proton number Z = 82 - 120 and neutron number 
N = I 26 - 190 are considered. Essential role of the shell structure of these nuclei in their 
stability is illustrated. Much attention is given to deformed superheavy nuclei, which are 
expected to be situated on the way to spherical superheavy nuclei, discussed for already a 
long time. 

1. Introduction 

There is an intensive activity, both experimental and theoretical, in the field 
of synthesis and also of a study of properties of heaviest nuclei. A review of 
somewhat earlier experimental results, as well as the results of more recent 
experiments, may be found, e.g., in [1-11]. 

The objective of the present paper is to give a short review of recent 
theoretical studies on the heaviest nuclei. A survey of earlier results may be found 
in [ 12-13]. The studies presented here are based on the macroscopic-microscopic 
description of nuclear properties. A discussion of the results obtained in a fully 
microscopic (Hartree-Fock-Bogoliubov) approach has been presented in [14]. 

The theoretical studies described in this review are closely connected with the 
experimental research on the heaviest nuclei. They aim at the description of the 
existing experimental results and also at a prediction of the properties of nuclei 
not yet observed. They mainly concentrate on the problem of stability of these 
nuclei. 
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2. Essential Role of Shell Effects 

It is known that nuclei, similarly as atoms, have shell structure. Effects of this 
structure are important for all nuclei. Their role for the heaviest nuclei is, how
ever, essential, as many of them would not simply exist without these effects. 

The objective of this section is to illustrate this important role of shell effects 
in the stability (half-lives) of the heaviest nuclei. The illustrati.on is based on the 
results of [ 15], where an extensive quantitative analysis of shell effects in the 
properties of these nuclei has been performed. Even-even transthorium nuclei 
have been analysed in that paper. 

Figure 1, taken from [15], shows the experimental, T~xp, and smooth 

(macroscopic), Ta., a-decay half-lives (given in seconds), both on the logarithmic 

scale. The smooth half-life T is calculated by a model (of the liquid drop type) a. . 

of a nucleus, which does not contain any shell structure. Thus, the difference 
between the two half-lives is the shell effect in the a-decay half-life of a nucleus. 
One can see that for all heavy nuclei, except the two lightest uranium isotopes, the 
shell effect elongates the half-life. The half-life is elongated by 2-5 orders of 
magnitude for most of the considered nuclei. 

Even larger shell effects are obtained in the spontaneous-fission half-lives, 
Tsf . This is shown in Fig.2, where logarithms of Tsr experimental and calculated 

logT 0 (s) 
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Fig. l. Logarithms of experimental (exp) and smooth (Y) a-decay half-lives (in 
seconds) [15) 
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Fig. 2. Logarithm of experimental (exp) and macroscopic (Y) spontaneous
fission half-life Tsf• given in seconds [ I 5] 

in a macroscopic model without any shell effects, are given. One can see that the 
shell effect delays the fission process in all considered nuclei, except only few 
lightest ones (isotopes of uranium). The delay increases from few orders (Pu 

isotopes) to about 15 orders of magnitude for the nucleus 260106, which has the 
largest Z among the even-even nuclei with measured Tsf For.such a heavy nucleus 

like 260106, with Tsf of the order of few milliseconds, this elongation makes up 

practically the whole half-life of these nuclei. In other words, they would not 
exist without shell effects, as already mentioned ~bove. 

The mechanism by which practically the whole half-life of a very heavy 
nucleus is made up by shell effects is illustrated in Fig.3. The figure illustrates the 

spontaneous-fission barrier of the nucleus 264108, i.e., the deP.endence of the 
ground-state energy of this nucleus on its quadrupole-deformation parameter ~

2
. 

For each ~2• the energy is minimized with respect to the hexadecapole

deforination parameter ~
4

. The total fission barrier (Y +SHELL), including shell 

effects, is shown by solid line and its smooth part (obtained by the Yukawa-plus
exponential model (Y) [16]), by dashed line. The smooth barrier obtained by 
another macroscopic model (liquid drop, LD [ 17]) is also shown (dotted line), for 
comparison. One can see that a significant height (about 6 MeV) of the fission 
barrier is obtained only after the inclusion of shell effects. Without them, no 
fission barrier (Y and LD) appears. One can add here that shell effects are also 
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Fig.3. Total fission barrier (Y+SHELL) 
and its smooth part obtained by the 
Yukaw.a-plus-exponential (Y) and by 
the liquid-drop (LD) models, for the 

nucleus 264 108 [15] 
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important after the fission barrier, down to the scission point, as has been shown 

in [18-21]. 
Figures 1, 2 and 3 illustrate a very important role of shell effects in the 

properties of the heaviest nuclei, particularly in their stability. Simultaneously, 
they illustrate a strong dependence of shell effects on the proton Z and neutron 
N numbers. This gives an implication to theory that each nucleus should be treated 
individually (i.e., without any averaging over a number of nuclei) in a theoretical 
analysis. The strong dependence of shell effects also on the deformation of a 
nucleus, illustrated in Fig.3, requires a careful treatment of this deformation in the 
analysis. In other. words, the analysis of the properties of a heavy nucleus 
should be performed in a sufficiently large, multidimensional deformation 

space [22-24]. 

3. Methods of Theoretical Analysis 

As already stated in the .Introduction, extensive studies of stability of heavy 
and superheavy nuclei are based on the macroscopic-microscopic approach. 
Although relatively simple, this approach allows one to describe a number of 
nuclear properties, in particular nuclear mass [25], quite well. The macroscopic
microscopic approximation has been used in the works reviewed in this paper. 
However, pure microscopic approaches, consisting in the self-consistent Hartree
Fock-Bogoliubov calculations with the use of effective two-body forces, are also 

exploited in the literature (e.g., [26, 14)). 
In the macroscopic-microscopic calculations reviewed in this article, mass of 

a nuclide is calculated as a sum of the macroscopic part, described by the 
Yukawa-plus exponential model [16], and the microscopic part, which is the shell 
correction. The latter is obtained by the Strutinski procedure [27] and is based on 
the Woods-Saxon single-particle potential [28]. 
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The a-decay half-life Ta is calculated by the phenomenological formula of 

Viola and S~aborg (29) with the four adjustable parameters refitted (30) to 
account for new data. . . 

Finally, the spontaneous-fission half-life Tsf is calculated in a dynamical way 

(31-33). It consists in the search for a one-dimensional fission trajectory iri a 
multidimensional deformation space, which minimizes the action integral 
corresponding to the penetration of a nucleus through the fission barrier. The 
inertia tensor appearing in the integral and describing the inertia of a nucleus with 
respect to its deformation is calculated in the cranking approach (e.g., (34-361). 

A more detailed description of these methods may be found, e.g., in [23,12,37). 

4. Main Results 

4.1. Shell Correction to Mass 

As described in Sec. 2, shell correction is the main factor influencing the 
stability of the heaviest nuclei. This has been discussed in a number of papers, 
e.g., (38,39, I 5, 13). In particular, shell correction to the ground-state mass of a 
nucleus gives a first orientation in the stability of this nucleus. 

Figure 4, taken from (40), shows the shell correction to the mass, Esh' 

calculated for a large region of the heaviest nuclei. One can see that Esh has three 

minima in the considered region of nuclei. The first one, which is the deepest 

N EshCMeVl (scale:1.0, min.in Pl , >..=2, a, ... , 8l 
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(Esh =-14.3 MeV), is obtained for the doubly magic spherical nucleus 208Pb. The 

second one (Esh= -7.2 MeV) appears at the nucleus 270108162, which is predicted 

(41,23) to be a doubly magic deformed nucleus. The third minimum, with the 
same depth (Esh= -7.2 MeV) as that of the second minimum, is obtained for the 

nucleus 296114
182

, which is close to ~he nucleus 298114184 predicted (42.43) to be 

a doubly magic spherical nucleus, the next one after the last experimentally known 
208Pb. Besides these three minima, there appears a rather wide plateau around the 

nucleus 252Fm, which, although having a smaller (in absolute value) shell 

correction (Esh =-5.2 MeV) than the nucleus 270108, may also be considered as a 

doubly magic deformed nucleus [41, 23). 
Crosses in the figure denote the heaviest nuclides synthesized up to now. The 

heaviest isotopes of the element 106 have been obtained in (6), those of 108 in 
(11), that of 109 in (44,9), those of 110 in (8,45) and that of 111 in (9). The 

recently obtained nuclide 277 I I 2 [ 46) is not yet marked in the figure. 
One can see in Fig. 4 that some of the already synthesized nuclei profit by 

6-7 Me V in their mass from the shell correction. Without this profit they could 
not exist, as discussed in Sec. 2. 

The appearance of the region of deformed superheavy nuclei around the 

predicted doubly magic nucleus270108 ( 27°Hs) constitutes the main change in our 
view of stability of the heaviest nuclei in recent years. Before, it was believed for 
a long time that spherical superheavy nuclei, predicted to be situated around the 

doubly magic nucleus 298114, would constitu.te an island, separated from the usual 
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peninsula of relatively long-lived nuclei by an «ocean» of full instability. After 
the appearance of deformed superheavy nuclei, however, the peninsula is expected 
to be extended, to include also the spherical superheavy nuclei. This is illustrated 
qualitatively in Fig. 5, taken from [33]. 

4.2. Mass 

It is interesting to see how well are the experimental masses reproduced by 
the theoretical ones, calculated with the shell correction given in Fig. 4. This is 
illustrated in Fig. 6, taken from [ 41], which shows the discrepancy between the 
calculated and experimental masses. One can see that for most of the considered 
nuclei this discrepancy is within the limits ± 0.25 MeV, i.e., it is not large. The 

largest discepancy is obtained for the doubly magic nucleus 208Pb. The theoretical 
binding energy is too small for this nucleus, by ·about 1 MeV. One can also see 
that the isotopic dependence of the theoretical mass is not correct, .except only the 
isotopes of uranium, and it varies from one element to another. 

4.3. Half-Lives of Deformed Superheavy Nuclei 

Figure 7, taken from [37], shows the a-decay and spontaneous-fission half
lives, Tsf and Tsf, respectively, calculated for deformed superheavy nuclei situated 

around the nucleus 270108. One can clearly see the effect of the deformed 
N = 162 shell. A weaker effect of the N = 152 shell is also seen, especially for 
lighter elements. These effects make the systematics of the half-lives quite 
complex. 

A comparison between the calculated Tsf and Ta shows that, for Z= 104, Tsf 

is smaller than Ta for all N. For Z= 106, Tsf is comparable with Ta for a large 
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Fig. 7. Logarithm of calculated spontaneous-fission (sf) and a-decay 
(a)half-lives (given in seconds) as functions of the neutron number 
N, for the elements 104-114. Experimental values are given as full 
symbols. The horizontal dashed line indicates about the lowest half
life (1 µs) of a nucleus, which can be detected in a present-day 
set-up, after its synthesis [37] 

number of isotopes (N= 154-164). For higher Z, it is even larger than Ta and for 

an even larger number of isotopes. This seems to be the effect of shells, mainly 

of that at N = 162, to which T f is more sensitive than T . Only for the lightest s a 

isotopes, T f is shorter than T for all elements investigated. 
s a 
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4.4_ Alpha-Decay Half-Lives for Deformed and Spherical Superheavy Nuclei 

As a-decay is the main decay mode for many nuclei analysed in Fig. 7, 
especially those with the largest Z, it is interesting to extend the calculation of 
Ta to even heavier nuclides, to cover also the region, of spherical superheavy 

nuclei. The results of such extension are shown in Fig. 8, taken from [40]. A 
rather large region of nuclei, with Z = JOO - 120 and N = 146 - 190, is considered .. 

One can clearly see effects of the neutron shells at N= 152, 162 and 184. The 
effect of the spherical shell at N= 184 ( especially for Z = 110) is the strongest, the 
effect of the deformed shell at N = I 62- (especially for Z = 108) is not much 
weaker. The effect of the deformed shell at N = 152 is the weakest. Also the 
effects of the proton shells are clearly seen. The effect of the spherical shell at 
Z = 114 (especially for isotopes with N = 184) is about the same as that of 
deformed shell at Z= I 08 (especially for isotopes with N = 162). The effect of the 
deformed shell at Z = I 00 is the weakest. 

It is worth to note in Fig. 8 that due to large shell effects of the doubly magic 

deformed nucleus 
270

108, its Ta (about 6 s) is not so much shorter than Ta (about 

700 s) of the doubly magic spherical nucleus 298114, although the latter is much 
more rich in neutrons. It is also interesting to note that the dependence of IogTa 

on Z at the neutron deformed shell at N = 162 is much different from that at the 
neutron spherical shell at N = 184. It is less uniform, less smooth at N = 162. 

The experimental values of Ta, known for IO nuclei among those considered 

in Fig. 8, are reproduced by the calculations within a factor of 3, on the average. 
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To see the relation between the calculated a-decay, Ta, and the spontaneous

fission, T
5
f, half-lives, we show them in Fig. 9 [47] for isotopes of the element 

I 14. This element is planned to be synthesized in a near future, both in Darmstadt 
[48] and in Dubna [49]. The figure shows that T f is larger than T for a rather 

s a 
large number of considered nuclei. One can really see that starting from the 
neutron number N = 162, we have: T f > T . For the heaviest isotope shown 

s a 
(N = 178), Tsf is larger than Ta by about 8 orders of magnitude. Additionally, 

except for low local maxima of T at N = 162 and of T fat N = 164, both half-lives a s 

· increase with increasing N. The total half-life (equal to Ta) for the heaviest isotope 

(N= 178) is 24 s. 

5. Conclusion 

In conclusion of this short review of recent theoretical studies of stability of 
heavy and superheavy nuclei one can say the following: 

(1) Shell effects are very important in stability of the heaviest nuclei. 
According to theoretical analysis, all nuclei with atomic number Z larger than 
about 105-106 exist or are expected to exist only due to these effects. 

(2) Shell effects in deformed superheavy nuclei are large. They are 
comparable with the effects in spherical superheavy nuclei. 

(3) In particular, a large region of deformed superheavy nuclei, situated arond 

the predicted doubly magic deformed nucleus 270208, is expected to exist. A 
number of nuclei in this region have already been observed. The existence of this 
region changes our previous view of the stability of the heaviest nuclei. In 
particular, spherical superheavy nuclei situated around the hypothetical doubly 

magic spherical nucleus 298114 are not expected any more to form an island in the 
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«ocean» of full instability, but rather to belong to th.e ~xtended ·usual peninsula~of 
relatively long-lived nuclides. Thus, one expects presently that all nuclei on the 
way to spherical superheavy nuclides can be observed, if synthesized in a 
laboratory. 

(4) Many nuclei in the superheavy region are expected to decay mainly by 
a emission. This is important for the experimental studies of these nuclei, as it 
makes the identification of them easier and more certain. The experimental 
observations done up to now support this expectation. 
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1. Introduction 

My sincere thanks go to the Directorate of JINR, who invited me to 
participate in this important event - celebration of the 40th anniversary of the 
Institute; my thanks go also to Prof. Krasavin, who asked me to present the results 
of our fruitful cooperation to the JINR Scientific Council. The cooperation be
tween the Division of Radiation and Radiobiological Research (previously 
Division of Biophysics) of JINR and our Division of Radiation Biology at the 
Institute of Aerospace Medicine at the DLR started a few years ago and has 
already provided remarkable results. Nevertheless, my talk will cover only one 
facet out of the broad spectrum of international cooperation research in radiation 
genetics at JINR. 

I first met Prof. Krasavin during the International Congress on Radiation 
Research in Edinburgh in July 1987, where we figured out that both groups have 
been interested in understanding the molecular and cellular mechanisms of heavy 
ion interaction with biological matter. This knowledge is required a,; base 
information for. assessing the risks from human exposure to radiation. 

Radiation exposure has become an environmental parameter of increasing 
public attention. This concerns the population of occupational exposures, e.g., 
uraniut;n miners, the increasing group of patients with ,radiation treatment, 
inhabitants of radiation-polluted areas and humans in space, e.g., on the space 
station, where they are exposed to the heavy ions of cosmic radiation. Cancer 
induction is the most important radiation-induced risk that ha,; to be faced in 
radiation protection. This is due to the fact that cancer induction is a stochastic 
effect, this means that there is no limit at low doses. Therefore, cancer induction 
may be of danger for the whole human population. 
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In order to assess the risks of cancer induction from radiation of different -
quality, it is necessary to disentangle the network of interactions that proceeds in' 
a cell exposed to radiation (Fig. I). The most essential events with respect to 
cancer induction occur at the site of the genetic material, the DNA. They result in 
chemical lesions to the DNA, such as base damage, strand breaks or cross-linking. 
In order to cope with these lesions, cells· possess several enzymatic repair systems 
of different lesion specificity and of different repair accuracy. An error-prone 
repair may result in mutations. Since it is well established that mutagenesis in 
cells is strongly related to cancerogenesis in mammals, studies on radiation~' 
induced mutations substantially contribute to the understanding of the 
phenomenon of radiation-induced cancer. It is the aim of our cooperation, to 
provide the complementary information on radiation-induced DNA-lesions and 
mutagenesis for a better understanding of the processes leading to radiation
induced cancer. 

2. Heavy Ion-Induced Lesions in the DNA 

Investigation of the type of lesions, induced by heavy ions in the DNA, have 
to consider the track structure of the heavy ion and its path, relative to the position 
of the DNA (Fig. 2). The density of energy deposition within the sensitive target, 
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Fig. 2. Model track structure of heavy ions and DNA molecule (from Paretzke 1988) 
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Fig. 3. Repair deficient bacterial strains, used by JINR as tool for identifying complex lesions 
in DNA: Survival curves of £. coli po/A and recA mutants after y-irradiation under the 
following conditions: o - oxygen; x - oxygen+ TAN;+ - anoxia (from Komova et al. 1990) 

e.g., the DNA, is the key essential quality. Therefore, quantity and quality of 
lesions strongly depend on the atomic number and energy of the heavy ion. 

Two different approaches have been used in order to determine the type of 
lesions produced by heavy ions. JINR investigates the responses to heavy ions of 
a defined set of bacterial strains (E. coli) that are genetically identical except for 
a certain step in a certain repair pathway. Figure 2 shows an example of survival 
of 2 strains of E. coli after y-radiation that either are deficient in excision repair 

(po/A-) or in SOS repair (recA-). From their response, the contribution of the 
various lesions can be determined. The other approach, used by DLR, is to extract 
the DNA from irradiated E. coli cells and to directly determine the various lesions 
by biochemical methods. Figure 4 gives an example of pulse-field-agarose-gel
electrophoresis, which is used to determine the fragmentation of DNA by double 
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Fig. 4. Analysis of DNA DSB in £. coli by pulse-field-agarose-gel-electrophoresis (from 
Schfer et al. 1994) 

strand breaks (DSB). Figure 4 shows that the pattern of fragmentation is quite 
different after x-irradiation with Ne ions of IO MeV/u. 

Collecting all experimental information on the dependence of DNA lesions on 
the radiation quality, the following picture can be drawn (Fig. 5): Heavy ions 
predominantly produce complex DNA lesions, which are a combination of 
different single lesions, such as single strand breaks (SSB), base damage or 
damage to the sugar-phosphate-backbone. The fraction of complex DNA lesions 
increases with increasing LET. The reparability of complex lesions decreases with 
increasing LET. DSB are produced by first order kinetics in clusters leading to a 
high fraction of small fragments. 

3. Mutation Induction 

In order to reach a generalized concept of mutation induction, results from 3 
different research groups have been -collected. These are JINR, DLR and Institute 
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SINGLE DAMAGE I Table. Heavy ions and assay systems used for mutation induction studies by JINR, 
IBP and DLR, 

Strand break Base damage I Research on mutation induction by heavy ions 

-s- -s -· s - ·-5-5-S-S- Ion Z En LET Source Assay system Ref. 

~ ·J 4 J 4 ! J (MeV/u) (keV/u) 

l a J l J · .lt l · J D I 1.6 18 U-200, JINR E.coli/S.typh. 17, 19. 23 
3.0 II U-200, JINR E.coli/S.typh. 

_J_J_J_J_ _J_J_J_J_ 5.8 7 U-200, JINR/U-120, INP E.coli/S.typh. 
8.8 5 U-200, JINR/U-120. INP E.coli/S.typh. 

Sugar damage He 2 1.3 83 U-200, JINR E.coli/S.typh. 12,16,17,19,22.23 
1.6 72 U-200, JINR/U-120, INP E.coli/S.typh. 

-5--il-S-S- 2.4 · 54 U-200, JINR E.coli/S.typh. 

~- J J 4 3.6 40 U-200, JINR E.coli/S.typh. 
l 8.0 22 U-200, JINR E.coli/S.typh. 

l J J l I Be 4 3.2 200 U-200, JINR E.coli 16 

_J_J_J_J_ 6.5 117 U-200, JINR E.coli 

B 5 5.4 190 88" cyclotron, LBL B.subtilis 9, 24 

C 6 3.5 430 88" cyclotron, ·LBL B.subtilis 9,24 

4.0 330 U-200, JINR E.coli 12, 17, 23 

MULTIPLE DAMAGE 
7.5 2!0 U-200, JINR E.coli 
9.0 180 88" cyclotron, LBL B.subtilis 9, 24 

the single strand I 120.0 19 BEVALAC,LBL B.subtilis 

l Ne 10 1.5 1400 88" cyclotron, LBL B.subtilis 9, 10, 24 
Multiple strand break SSB + base damages 3.3 900 88" cyclotron, LBL B.subtilis 

5.7 650 88" cyclotron, LBL B.subtilis 
- S- -S- -5-S- -s - 5.9 630 UNILAC, GSI B.subtilis 9, 24 

4 aj.it 9 4 ~ aj.l ' I0.2 430 UNILAC, GSI B.subtilis 

l G C . l l J C l 
11.0 4!0 88" cyclotron, LBL B.subtilis 
14.4 330 UNILAC, GSI B.subtilis 

_J_J_{_J_ _J __ J_J_J_ 18.6 280 UNILAC, GSI B.subtilis 

Fe 26 0.4 4200 UNILAC, GSI B.subtilis 9, 24 

Ni 28 0.9 5000 UNILAC, GSI B.subtilis 9, 24 

Sugar and base damages 3.4 3700 UNILAC, GSI B.subtilis 

Kr 36 10.8 3200 UNILAC, GSI B.subtilis 9, 24 

_,. __ g -~LJ%L_ s - -s-~~s-·s- 17.7 2500 UNILAC, GSI B.subtilis 

6 ~ f.±1 J 
Xe 54 0.2 4000 UNILAC, GSI B.subtilis 9, 24 

. J aj.i ~ J 2.1 8700 UNILAC, GSI B.subtilis 

J l 1· J J l l . J 2.8 8300 UNILAC, GSI B.subtilis 
4.2 7600 UNILAC, GSI B.subtilis 

_J_J_J_J_ _J'_J _J _J_ 6.9 6700 UNILAC, GSI B.subtilis 
9.5 6000 UNILAC, GSI B.subtilis 

Fig. 5. Complex lesions induced by heavy ions (from Krasavin et al. J 992) 
11.8 5500 UNILAC, GSI B.subtilis 
16.8 5000 UNILAC, GSI B.subtilis 

Pb 82 0.3 7500 UNILAC, GSI B.subtilis 9, 24 

u 92 2.6 15400 UNILAC, GSI B.subtilis 9, 24 
7.7 13700 UNILAC, GSI B.subtilis 

10.7 12600 UNILAC, GS! B.subtilis 
11.9 12200 Ul'I_ILAc:,_ GSI B.subtilis 

from Horneck, Krasavin, Kozubek 1994 
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Fig. 6. «Mutagenic belt» theory (from Kozubek 1992) 

of Biophysics, Czech Academy of Sciences, Brno, CR (Dr. S. Kozubek). Thereby, 
results from broad spectrum of heavy ions, from deuterons to uranium, have been 
obtained (Table). The assay systems studied were forward mutations, e.g., lac 

Z + ➔ lac Z - in E. coli, reversions, e.g., his- ➔ his+ in S. typhimurium and B. 
subtilis, induction of the SOS system and the involvement of repair processes in 
the manifestation of mutations. 

The data can be interpreted by a theory of mutation induction, based on the 
assumption that mutagenesis depends on the density of energy that is deposited in 
the sensitive target. Depending on atomic mass and energy of the heavy ion, a 
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Fig. 7. Interpretation of mutation induction by heavy ions: o-ray mutagenesis for 
LED-JOO keV/µm (from Kozubek et al. 1995) 

«mutagenic belt» is assumed around the track of heavy ions where the «right» 
density of energy deposition is provided (Fig. 6). Higher densities will favorably 
kill the cells, whereas lower densities have a low chance for both, killing or 

mutagenesis. 
Tlie key essential quality is the fraction of energy d(o), deposited by indirect 

hits. For high LET ions (LET~lO0 keV/µm) <>-ray mutagenesis prevails, whereas 
for low LET ions (LET<l00 keV/m) track core mutagenesis is more likely. In 
Figs. 7 and 8 the theory is validated by experimental results. This theory for 
mutagenesis by heavy ions has recently been extended towards interpreting heavy 

ion-induced mutagenesis in mammalian cells. 
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Fig. 9. SOS dependent Lux-Test in response to UV and y-r~diation (from Komova et al. 
1995) 

4. Biosensors for Environmental Monitoring 

The SOS-system responds very specifically to DNA damage. Besides ionizing 
radiation, ultraviolet-radiation, mutagens and cancerogens are effective inducers 
of the SOS-system. In cooperation with the Institute of Biotechnology Moscow, a 
plasmid has been constructed that carries the lux-operon of Photobacteria under 
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control of the SOS-promoter. This system allows the on-line monitoring of 
environmental pollutants and toxic factors with respect to their DNA damaging 
potential. Figure 9 shows this responses of the SOS Lux-Test to UV and y-ra
diation. The SOS Lux-Test is currently being characterized in a joint project of the 
European Commission within the COPERNICUS programme. 

5. List of Publications Resulting from the Cooperation of JINR, IBP 
and DLR 

Horneck G., Krasavin E.A., Kozubek S. (1992) Mutagenic effects of heavy 
ions in bacteria. WSC COSPAR 29th Plenary Meeting, Washington, DC, 28 Aug. 
- 05 Sept. 1992 
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(eds.), IBP Brno, CR, pp. 59-62 

Horneck G., Krasavin E.A., Kozubek S. ( 1994) Mutagenic effects of heavy 
ions in bacteria. Adv. Space Res. 14:(10)315-(10)329 
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