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BBE,[I;EHI1E 

1992 I'OA CTaJI AJISI 06heAHHeHHOI'O HHCTHTyTa 
S~Aepahlx HCCJieAOBaHHH aHaMeHaTeJibHhiM. Cose­
w.aaHeM KOMHTeTa llOJIHOMO'IHhiX n peACTaBHTeJieH 

npaBHTeJibCTB rocyAapcTB - 'IJieaos HHCTHTyTa 

noAnHcaa HOBhiH YCTaB OH.siH, B KOTOpoM HalllJIH 
OTpa)KeHHe npHHU,HOhl OTKphiTOCTH AJISI paBHOnpaB­

HOI'O y'laCTHSI BCeX 3aHHTepeCOBaHHhiX rocyAapCTB B 

AeSITeJibHOCTH HHCTHTyTa. B Ka'leCTse ero 'IJieaos 

npHHSIThl HOBble rocyAapCTsa: Aaep6aifA)KaH , ApMe­

HHSI, BeJiapycb, fpyaHSI, KaaaxCTaH, M oMOBa, 

PoccHSI, Ya6eKHCTaH, YKpaHHa. HHCTHTYT npoAOJI­

)KaJI BhlnycKaTb Hay'IHYIO npoAyKU,HIO, aKTHBHO 
y'laCTBOBaJI B orpoMHOM KOJIH'IeCTBe COBMeCTHhiX 
HCCJieAOBaHHH B MHpoBOM Hay'IHOM npou,ecce. 

BhlnOJIHSISI pemeHHSI MaproscKoro H HIOHbCKOro 

cosew.aaBif Knn, s CJIO)KHhlx <j>HHaHcoshlx yCJio­

BHSIX OH.siH cKoau,eHTpHposa.n pecypchl Ha Tex aa­

npasn eHHSIX, KOTOpble ooecne'leHhl KOHKypeHTOCnO­

COOHOH Hay'IHOH 6aaoif H HMeiOT BhiCOKYIO Hay'IHYIO 

3Ha'IHMOCTb. K HHM OTHOCSITCSI <j>H3HKa TSI)KeJihiX 
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HOHOB, HCCJieAOBaHHSI no <j>H3HKe KOHAeHCHpoBaH­
HhiX CpeA S~AepHhiMH MeTOAaMH, MeTOAH'IecKHe H 

3KCnepHMeHTaJlbHhle paapa6oTKH nO <j>H3HKe 3Jie­

MeHTapHhiX 'laCTHU,, TeopeTH'IecKaSI <j>H3HKa. 

CpeAH aaH60Jiee sa)KHhlx Hay'IHhiX peayJibTaros 

1992 roAa MO)KHO OTMeTHTb CJieAYIOW.He. Ocyw.eCTs­
JieH TexaoJiom'leCKHH nycK HYKJIOTpoHa. Ha ycKo­

pHTeJie Y -400M noJiy'leH BHyTpeHHHH ny'IOK HOHOB 

BnJIOTb AO HOOHa-20, C03AaHa 3KCnepHMeHTaJlbHaSI 

yCTaHOBKa <I>OBOC. 3anyw.ea HeHTpoHHhiH <j>ypbe­

AH<j>paKTOMeTp <I>.lJ.PB peKOPAHO BhiCOKOI'O paapeme­
HHSI. 3asepmeHhl pa6oThl nO H3I'OTOBJieHHIO KpHO­

reHHOI'O aaMeAJIHTeJISI AJISI peaKropa HBP-2. Paapa-
6oTaHhl npoeKThl aeifTpoHHOro HCTO'IHHKa HPEH, 

HaKonHTeJibHOro KOMnJieKca K4-K10 H c-Tay <t>a6-

PHKH. Pea.nHaosaH npoeKT KPACT. llposeAeHhl 

npOOHhle CeaHChl KOMnbiOTepHOH CBSI3H no npoeKTY 

KOKOC. 

Ha ny'IKax nOJISipHaosaHHhiX AeHTpoHos CHH­

xpo<t>aaoTpoHa npH HaHBhiCIDHX B MHpe 3HeprHSIX 

)l.HpeKI.IHil 01-UlH. BHI.Ie-AH­
peKTop - npO<j>eccop U .Bbi­
JJOB (IionrapHil), JIHpeKTop -
qneH-KoppecnoH,!IeHT PAJi 
B.r.KaJibiilleBCKHi1, JIHI.Ie-AH­
peKTop - ,!leHCTBHTeJJbHbiH 
'IJieH PAHH A.H.CHcaKIIH 



21 smBapH, ,Izy6Ha. lloAnHcaHHe npoTOKona KoopAHH3l.\HOHHOro KOMHTeTa no BbmOJIHeHHIO CornameHHII o COTPYAHHqeCToe H HcnoJib30-

BllHHH yCT3HOBOK QJUIH MeJKAY liHCTHyYTOM H <J>eAepaJibHblM MHHHCTepcTBOM HCCJieAOBllHHH H TeXHOJIOrHH <J>Pr 

nonyqeuhl HOBble ~aHHhle no cnHHOBOH CTPYKType 
~eHTpoHa.Ocy~eCTBJieH <J>uauqecKHH nycK yCTaHOB­
KH 3KC1JAPM B HOBOH 3KCnepHMeHTaJibHOH 30He 
OJUH1 ua Y -70 (IlpoTBHHO) H HMeiOTC51 nepBhle 
peayJihTaThl no ua6mo~eHHJO mnepouoB, oqapoBaH­
Hhlx mnepouoB H 3K30THqecKHX a~HOB. B KOJIJia-
6opaD,HH GANIL - JIT<I> - JI51P npoBe~eu D,HKJI 
3KcnepuMeHTOB no HCCJie~oBaumo ynpyroro pacce51-
HH51 H peaKD,HH B3aHMO~eHCTBH51 BTOpHqHbiX nyqKOB 
pa~uoaKTHBHhiX Mep c MPaMH, nonyqeuhl HOBble 
~auHhle no napaMeTpaM nOTeHD,HaJia Mpo-Mepuhlx 
B3aHMO~<:!HCTBHH. Ha <PaaOTpoue BhlnoJiueu yuu­
KaJihHhiH 3KCnepHMeHT no H3MepeHHJO Bep051THOCTH 
nepexo~OB MJOOHHH - aHTHMlOOHHH, ~JI51 Bepo51T­
HOCTH npo11,ecca KOHBepcHH noJiyqeuo auaqeuue B 
1,5 paaa HH)f(e cy~eCTBYJO~eH: cero~H51 oD,eHKH. Ha 
peaKTOpe 11BP-2 BnepBhle BhlnOJIHeHhi3KCnepHMeH­
Thl no ~HHaMHKe )f(~Koro :reJIH51-4 B o6naCTH suep­
mH: ueH:TpoHoB, MeHbmHx suepmH 6onhmHHCTBa 
BeTBeH MHOroQ>oHOHHOTO paCCe51HH51. 06uapy)f(eHO 
pac~enJieHHe BeTBH B036y~eHHH B MaKCOH-poTOH­
HOH o6JiaCTH. 3ToT peayJihTaT MO)f(eT 6b1Th HHTep­
npeTHpoBaH KaK nepBoe np51MOe ua6JIJO~euue 6oae­
KO~eucaTa B CBepxTeKyqeM :reJIHH. 

Jl:upeKD,HeH 11HCTHTyTa npe~npHHHMaJIHCb 3Ha­
qHTeJibHble YCHJIH51 nO CTa6HJIH3aD,HH ero ~e51TeJib­
HOCTH. CocTOAAHCh BH3HThl B IlOJlbmy, llexo-Cno-

BaKHJO, BeurpHJO, PyMhiHHJO H BoJirapHJO M51 nepe­
fOBOpoB C IlOJIHOMOqHhiMH IJpe~CTaBHTeJI.siMH 3THX 
CTpaH H BhlpaOOTKH e~HHOTO ITO~XO~a K HX yqaCTHJO B 
pa6oTe 0 115111. 

Jl:JI51 yrJiy6JieHH51 uayquoro cOTpy~HHqecTBa c 
11TanueH: no~rOTOBJieuo CorJiameuHe, B paMKax KO­
Toporo IT ~nHcaH llpoTOKOJI 0 COBMeCTHhiX HCCJie~O­
BaHH51X c HaD,HOHaJihHhiM HHCTHTYTOM MepuoH: 
<I>H3HKH. IIo~nHcauo ComameuHe Me~y 0115111 H 
11HCTHTYTOM <I>H3HKH MPa H <I>H3HKH qaCTHD, (<l>pau­
D,H51). COCTOAAHCh BCTpeqH ~HpeKD,HH 0115111 c 
PYKOBO~HTeJI51MH SSCL, FNAL H CEBAF (CiliA)' 
Ha KOTOphiX HaMeqeubl nepcneKTHBhl COTpy~uHqecT­
Ba. roTOB5ITC51 ComameHH51 c rocy~apCTBeHHhiM 

aTOMHhiM D,eHTpoM APE, ABCTpHHCKHM <I>H3Hl.J:eCKHM 
o6~ecTBOM, 11HCTHTYTOM BeucMaua B 11apaHJie, 
Me~yuapo~HhiM D,euTpoM TeopeTHqecKoH: <I>H3HKH 
B TpuecTe. B ,ny6ue 6hiJIH npHH51Thl npe~CTaBHTeJib­
Hble ~eneraD,HH IO)f(HOH KopeH H 11paua ~JI51 o6cy)f(­
~eHH51 B03M0)f(H0f0 yl.J:aCTH51 3THX CTpaH B pa60Te 
0115111 •. 

B paMKax ~euCTBYJO~ero CornameHH51 c <I>M11T 
<l>Pr B ,ny6ue npomJio sKcnepTuoe coBe~auHe no 
uayquoii nporpaMMe coTpy~uHqeCTBa Me~y 0115111 
H uayqHbiMH D,eHTpaMH repMaHHH. B 1992 ro~y B 
paMKax 3Toro coTpy~HHl.J:eCTBa 6h1Jlo ony6JIHKOBauo 
64 CTaThH H C~eJiaHO 29 CoOO~eHHH Ha Me~yuapo~-
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-
HhiX KOH<t>epeHIJ.HSIX, aKTH8HO pa38H8aJ10Cb CO­

TPYAHH'ICCT80 no TeopeTHlJCCKOH nporpaMMC re.:t-

3CH6epr- JlaHJ:~ay. 
CTaAHIO npeA8apHTeJtbHOro cornaco8aHH SI npo­

lliJIO noAroT08JlCHHOe CornaweHue c PoccHe H KaK 

CTpaHOH MCCTOHaXO)I(.QCHHSI 011.5111. Corna weHHe 

MC)I(.Qy 011.5111 H MHHHCTCpcT80M aTOMHOH 3HCp­

reTHKH H npoMhiWJlCHHOCTH npHHSITO K paCC~OTpe­

HHIO. MHHHCTCp<:T80 6yACT COACHCT808aTb 11HCTHTy­

TY 8 CKopeitweM 8HCAPCHHH Hay'IHO-TCXHH' ICCKHX 

pa3paOOTOK, H31'0T08J1CHHH o6opyA08aHHSI AJl SI <t>u-

3H'ICCKHX ycTaH080K, 8 CTJx)HTCJlbHO-MOHTa .)I(HbiX 

pa6oTax, <t>uHaHcupo8aHHH AOro8opHhlx pa6oT. 

PaAHKaJJbHhle nonHTH'ICCKHe u 3KOHOMH'ICCKHe 

H3MCHCHHSI, npoH30WCAWHC 8 CTpaHaX-y'la CTHH­

U.aX, nocTaBHJJH nepeA AHPCKU.HCH 11HCTHTyTa PSIA 

JaAa'l no COXpaHCHHIO HHTeJlJlCKTYaJlbHOI'O H HaylJ­

HO-TCXHHlJCCKOI'O noTCHU.HaJJa 011.5111. B paMKax 

nporpaMMhl npeo6pa308aHHH, Hanpa8JlCHHhiX Ha 

CTa6HJ1H3aU.HIO paOOThl, o6pa308aHa KOMHCCHSI no 

co8epweHCT808aHHIO CTPYKTYPhl 11HCTHTyTa, pa3pa-

6oTaHhl MCponpHSITHSI nO npeKpameHHIO 6 10A.)KCT­

HOI'O <t>uHaHcHpo8aHHSI pSIAa 6aJ08hiX ycTaH0 80K u 

3KcnepuMeHT08 Ha HHX. CoJAaHue 8He6JOA.)KCTHhiX 

xoJpaC'ICTHhiX CTPYKTYP n0380J1HJlO nony'IHT b AO­

nonHHTCJtbHhiC paOO'IHC MCCTa H <l>HHaHC08hiC HC­

TOlJHHKH, 'ITO HrpaCT 8a.)KHYIO ponb npH COKpa­

l.llCHHH lJHCJlCHHOCTH WTaTa 11HCTHTyTa. no­

J10.)KHT$JlbHhiM MOMCHTOM SI8HJ10Cb HalJaJJO nepe80Aa 

COTPYAHHK08 - rpa)I(.QaH PoccHH Ha KOHTpa KTHYIO 

cucTeMy, 'ITO no380J1SICT npH.naTh OOJlbWHH 

t. 
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AHHaMH3M <l>opMHpo8aHHIO KOJUICKTH808 H OOCC­

nClJHTb nocTOSIHHOe OOH08J1CHHC H OMOJIO.)KCHHe 

11HCTHTyTa. 

8 ACKa6pe 1992 I'OAa COCTOSIJIHCb A8a JaCCAaHHSI 

OprKOMHTeTa no COJAaHHIO Me)I(.QyHapoAHOro 

yHH8epcuTeTa Ha 6aJe Ylle6Ho-Hay'IHOro u.eHTpa 

npH 011.5111. B 3TOH H080H c<t>epe AC51TeJlbHOCTH 

11HCTHTYT paCClJHTbl8aCT Ha nOMOI.llb MHOI'O'IHCJlCH­

HhiX MC)I(.QyHapoAHhiX H 'laCTHhiX <l>oHJ:I08 ac­

COU.HaiJ.HH, nOMCP.)KH8aiOmux o6pa3osaHHe. Mhl 

npHCTynaeM K nOCTCnCHHOMY npeo6pa30BaHHIO 

011.5111 H3 lJHCTO Hay'IHO-HCCJ1CA08aTeJlbCKOH MC.)K­

AYHapoAHOH opraHH3au.uu B Me~yHapoAHhiH 

U.CHTp, fAC <t>yH):IaMCHTaJlbHa51 HayKa H HH.)KCHCpHO­

MCTOAH'ICCKHC pa3paOOTKH 6yAyT HHTCrpHpoBaHhl C 

o6pa3o8aHHeM. YHH8epcuTeT- 3TO eme OAHa npeK­

pacHaSI 803M0.)KH0CTb 8JIHTb 8 11HCTHTYT MOJIOAhiC 

CHJlhl. 

CeroAHSI 11HCTHTY.T, npoAOJI.)K310III,HH urpaTb 

KJIIO'IC8YIO poJib 8 opraHH3aiJ.HH COTPYAHH'ICCT8a 

y'leHhiX HJ 18 cTpaH-y'laCTHHU. 011.5111, - npH­

JHaHHhiH U.CHTp HCCJ1CA08aHHH, npo80AHMbiX Hayq­

HhiMH opraHH3aU.H51MH 3THX CTpaH c BCAYillHMH 

<l>H3HlJCCKHMH HHCTHTyTaMH H JiaOOpaTOpH51MH 

MHpa. KoHu.enu.uSI 011.5111 - 3TO KpynHhiH MHoro­

nJiaH08hiH MC)I(.QyHapoAHhiH Hay'IHhiH U.CHTp, 8 KO­

TOpoM OObCAHHCHhl <t>ylf):laMCHTaJlbHhiC HCCJ1CA0-

83HHSI 8 OOJiaCTH C08pCMCHHOH 51ACpHOH <l>H3HKH, 

pa3pa00TKH H npHMCHCHHSI H08CHlUHX TCXHOJIOfHH H 

YHH8Cp<:HTCTCKOC o6pa308aHHC 8 COOT8CTCT8YIOIII,HX 

o6JiaCTSIX JHaHHH. 

B.r.KaAhlrne8cKuif 

D,upCKTOp 06'bCAHHCHHOI'O HHCTHTyTa 

Sl,llCpHhiX HCCJ1CA08aHHH 

.. 
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-
~E~TEHhHOCThPYKOBOA~IQHX 
M KOHCYHhTATllBHhiX OPrAHOB OM~M 

COBEIII.AHHSI KOMHTETA llOJIHOMO 'IHbiX llPE,U:CTABHTEJIE:A O.HSIH 

17-18 MaJ)Ta 8 ,U:y6He COCTOj~JlOCb C08e~aHHe 
KOMHTeTa llOJlHOMO'IHbiX npe~cTa8HTeJleH npa8H­

TeJlbCT8 rocy ~apcT8 - 'IJJeH08 O&be~HHeHHoro 
HHCTHTyTa ji~epHbiX HCCJle~08aHHH. 3ace.naHHg Ko­

MHTeTa flOJlHOMOliHbiX flpe.nCTa8HTeJJeH n poXO.l{HJlH 

no.n npe.nce.naTeJJbCTBOM E.f.CaJITbiK08a. 

3aCJJymaB .noKJia.n .nupeKTopa Ol..f.sll..f aKa.ne­

MHKa ,U:.KHma 0 .l{egTeJJbHOCTH l..fHCTHTyTa B 1991 r. 

H 3a.l{allax Ha 1992 r., KoMHTeT TioJIHOMOliHbiX 

Tipe.ncraBHTeJJe:H o.no6pHJJ pa6oTy VIHCTHTyTa no 8bl­

noJJHeHHIO DJiaHa Hay'IHO-HCCJle.l{OBaTeJibCKHX paOOT 

H Me)K.l{yHapo.l{HOro COTpy.nHH'IeCT8a 8 1991 r . H .!{0-

KJia.l{ .nupeKU.HH. 

Y TBep)K.l{eHbl pemeHug 70 H 71 ceccu:H Y lleHoro 

coseT~ Ol..f.sll..f, a TaK.lKe DJiaH HayliHO-HCCJJe.nosa­

TeJibCKHX paOOT H Me)K.l{yHapo.l{HOI'O COTpy.l{HHlleCTBa 

Ha 1992 ro.n, DJiaHbl npo8e.neHug HayliHbiX cosema­

HHH, KOMaH.nHpo8aHug cneu.Ha.TIHCT08 VIHCTHTyTa Ha 

Me)K.l{yHapo.l{Hble H HaU.HOHa.TlbHble KOH¢epeHU.HH, 

COBem.aHHg H WKOJibl B 1992 r. 

O.no6peH cnucoK TeM nepsoro npuopuTeTa H pac­

npe.neJieHHe 6JO.n.lKeTa no HanpasJieHHjiM c YlleTOM 

peKoMeH.nau.u:H YlleHoro coseTa. Tipu :noM pemeHo 

o6ecne'IHTb nepsoo'lepe.nHoe ¢uHaHcHpo8aHHe TeM 

nepsoro npuopHTeTa. 

Jl,Jig yKpeDJieHHg H pa3BHTHg cymeCTBYIOI.D;HX 

npHOpHTeTHbiX Hay'IHbiX HanpaBJieHHH H C03.l{aHHg 

npe.l{nOCbiJIOK 6y.nym.ero pa3BHTHg 3KCnepHMeHTa.Tlb­

HOH 6a3hl, Heo6xo.nuMo:H Ol..f.sll..f KaK Me)K.l{yHapo.n­

HOMY u.eHTPY, KTITI onpe.neJIHJJ HeOTJIO.lKHble Mepbl 

no KOHU.eHTpaLJ.HH pecypcoB, CBO.l{jilllHecg K TOMY, 
liTOObl 

- ocym.ecTBHTb B 1992 r. nepexo.n Ha npoeKTHO­

TeMaTH'IeCKOe H BHe610.l{.lKeTHOe U.eJieBOe ¢HHaHCH­

poBaHHe nporpaMM, npoeKTOB, yCTaH080Kj 

- Onpe.l{eJIHTb KaK OCHOBHble 6a30Bble ycTa­

HOBKH 6y.nym.ero B nporpaMMe pa3BHTHg l..fHCTHTyTa 

K4-K10, HPEH (HCTO'IHHK pe3oHaHCHbiX Heihpo­

HOB), ycTaHOBKH C HCnOJib30BaHHeM HaKOnHTeJieH 

3JieKTpoHOB; 

- npeMO.lKHTh HallaTh pa6oTb1 no npoeKTy H PEH 

C 1992 r., Bbl.l{eJIHTb .l{Jiji 3THX U.eJieH HeOOXO.l{HMbie 

cpe.ncrsa (cpoK pea.TIH3aLJ.HH - 1992-1995 rr.); 
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-no npoeKTY HaKOnHTeJibHOI'O KOMDJieKca T.si­

.lKeJibiX HOHOB K4-K10 B Te'leHHe ro.na nposecru pa3-

pa6oTKY pa6o'IHX 'lePTe.lKe:H; paccMaTpHBa.si 3TOT 

npoeKT KaK o6m;eesponeHCKHH H MHpoBOH, onpe­

.l{eJIHTb COCTaB y'laCTHHKOB KOJIJiaOOpau;HH H HX 

BKJla.l{bl, HCnOJib30BaTh WHpoKyiO Me.li<,AyHapo.l{HyiO 

3KCnePTH3y; 
- no npoeKTaM yCTaHOBOK C HCnOJib30BaHHeM 

HaKOnHTeJieH 3JieKTpoHOB nO.l{I'OTOBHTb MaTepHa.Tl 

.l{Jiji npoBe.l{eHHg Me)K.l{yHapo.l{HOH TeXHH'IecKOH 3KC­

nePTH3bl; 

- coJ.naHHe HYKJIOTpoHa JasepmHTh .no KOHII.a 
1992 r., HMeg B BH.l{y ero BbiBO.l{ Ha paC'IeTHble 

¢H3H'IeCKHe napaMeTpbl H I'OTOBHOCTb K Ha'la.TIY 3KC­

nepHMeHTOB, .l{JI.sl 3THX D;eJieH Bbl.l{eJIHTb Heo6-

XO.l{11Mble cpe.ncTBa; 

- peKOMeH.l{OBaTh nOMep.lKaTb y'laCTHe Qfu,e­

.l{HHeHHOro HHCTHTyTa B nporpaMMe HCCJle.l{OBaHHH 

no ¢H3HKe BbiCOKHX 3Hepmif Ha KpynHeHWHX yc­

KOpHTeJijiX .l{pymx Hay'IHbiX U.eHTpoB; 

- ¢HHaHCHpoBaHHe CHHXpo¢a30TpoHa JIB3, 

¢a30TpoHa JI.siTI H peaKTopa l..fEP-30 H3 6IO.l{.lKeTa 

Ol..f.sll..f HallaTb coKpam;aTb c 1 OKT.si6p.si 1992 r. H 

npeKpaTHTb c 1 .siHBap.si 1993 r. Bonpoc o B03MO.lKHOM 

.neMoHTa.lKe ycraHosoK, nepe.na11e ux APYrHM opra­
HHJaU.H.siM HJlH 0 C03.l{aHHH Ha HX 6a3e caMOCTO.si­

:reJihHbiX no.npaJ.neJieHHH .noJI.lKeH pemaTbC.si no co­

rJiacosaHHIO c npaBHTeJihCTBOM Pocc1111; 

- ny3blpbKOBble KaMe phi, HCnOJib3YIOW.Hec.si KaK 

CaMOCTOj~TeJibHble ycTaHOBKH, BbiBeCTH H3 3KCDJiya­

TaU.H11 H .l{eMOHTHpoBaTb .!{0 KOHD;a 1992 r.; 

- BCe ycTaHOBKH .!{Jig o6paOOTKH ¢HJihMOBOH 

HH¢QpMaU.HH c ynoM.siHYTbiX ny3blpbKOBbiX KaMep 

BbiBeCTH H3 3KCDJiyaTaU.HH .!{0 KOHD;a 1992 r. H 

pea.TIH30BaTh HX 3aHHTepeCOBaHHbiM OpraHH3aU.H.siM, 

B03MO.lKHO C03.l{aHHe CaMOCTO.siTeJibHOI'O X03paClleT­

HOI'O no.npa3.l{eJieHH.si .l{Jiji HX HCnOJib30BaHH.si; 

- npoH3BeCTH COOTBeTCTBYIOlli.YIO KOppeKTH­

poBKY flpo6.neMHD-TeMaTH'IeCKOro DJiaHa H 3aKJIIO­

'IeHHbiX corJiaweHu:H; 

- OU.eHHTb COJ,lHa.TlbHble noCJle.l{CTBHji pea.TIH3a­

U.H11 .naHHOH nporpaMMbl. Y'IHThiBa.s~ HeHJ6e.lKHoe 

COKpaweHHe liHCJleHHOCTH COTpy.l{HHKOB Qfu,e.l{H-



HeHHOI'O HHCTHTyTa B 1992 r., CnOCOOcrBOBaTb C03-
~aHHJO HOBIJlX paOO•IHX MeCT BHe l.fHCTHTyTa. 

KoMHTeT IloJIHOMO'IHHX Ilpe~CTaBHTeJieif no­
py'IHJI ~HpeKIJ;HH l.fHCTHTyTa npoBeCTH MeponpHSI­
THSI no yseKOBe'leHHJO naMSITH nO'IeTHOI'O ~HpeKTOpa 

Ol.f.sii.f aKa~eMHKa H.H.EoroJIJ06osa. 

l.f3 ~OKJia~a MMHHHCTpaTHBHOI'O ~HpeKTOpa 

06be~HHeHHOro HHCTHTyTa npcxpeccopa IO.H.ll,e­
HHcosa KoMHTeT IloJIHOMO'IHHX Ilpe~craBHTeJieif 

npHHAA K CBe~eHHJO HH<f>opMaiJ;HJO 0 npoeKTe 
6IO~)I(eTa Ol.f.sii.f Ha 1992 r. c o6m;eif cyMMoif pacxo­

~os 29,2 MJIH ~oJIJiapos CiliA. 

ll,HpeKIJ;HH H <l>HHaHCOBOMY KOMHTeTy nopy'leHO 
pa3pa6oTaTb npHHIJ;Hnlll H <f>opMyJIIll onpe~eJieHHSI 
~OJieBIJlX B3HOCOB H npe~CTaBHTb HX Ha paCCMOT­
peHHe HJOHbCKOro cosem;aHHSI KI111. 

II,HpeKIJ;HH Ol.f.sii.f pa3pemeHa npo~a)l(a no plll­
HO'IHOH CTOHMOCTH HJIH nepe~a'la B ape~y BlllBO­
~HMillX H3 3KCDJiyaTaiJ;HH OCHOBHIJlX <f>o~OB, BKJIIO­
'IaSI 3KCnepHMeHTaJibHille H 6a30Bille yCTaHOBKH, 
3~aHHSI H coopy)l(eHHSI. IloJiy'leHHHe cpe~crsa npe­
~ycMOTpeHo HCDOJib30BaTb KaK ~OnOJIHHTeJibHIJlH 

HCTO'IHHK paCXO~OB no 6JO~)I(eTy l.fHCTHTyTa H 
¢HHaHCHpoBaHHSI BHOBb COOpy)l(aeMillX o6heKTOB H 
ycraHOBOK. IlpHHSIT «IlOPMOK nepe~a'IH B ape~y 
HJIH npo~a)I(H ycrapesmero, BlllBO~HMOI'O H3 3KCDJiy­
aTaiJ;HH o6opy~OBaHHSI, yCTaHOBOK, 3~aHHH H coopy­
)l(eHHH>>. 

KI111 61JlJI 03HaKoMJieH c nepe'IHeM o6heKTOB 
KaDHTaJibHOI'O CTpoHTeJibCTBa. 

B CBSI3H c H3MeHSJJOm;eifcSJ <j>HHaHcoso-sxoHo­
MH'Iecxoif CHTyan;Heif B CTpaHe MeCTOHaXO~eHHSI 
Ol.f.sll.f ~HpeKIJ;HH l.fHCTHTyTa npe~OCTaBJieHO npaBO 
onepaTHBHoro nepepacnpe~eneHHSI cpe~CTB no cra­
TbSIM B npe~eJia~ yTBep~eHHOH CYMMbl 6IO~)I(eTa 
B IJ;eJIOM, a TaK)I(e H3MeHeHHSI ~eHCTBYJOIIJ,HX B 
l.fHCTHTyTe CXeM ~OJI)I(HOCTHbiX OKJia~OB H TapH<j>­
HbiX crasoK s py6JISJx PoccHH c YlleTOM HH<j>JISJ­
U:HOHHHX npon;eccos. 

KI111 C'leJI He~onyCTHMHM y'laCTHe 'IJieHOB 
~Hpexn;HH Ol.f.sii1 s KOMMep'leCKHx crpyxTypax. 

KoMHTeT IloJIHOMO'IHblx Ilpe~CTaBHTeJieif, pac­
CMOTpes 3aSJBJieHHSI npaBHTeJibCTB A3ep6a~)l(aH­
cxoif Pecny6JIHKH, Pecny6JIHKH ApMeHHSI, Pecny6-
JIHKH fpy3HSI, Pecny6JIHKH Ka3axCTaH c npoch6oif 
npHcoe~HHHTbC.SI K CorJiameHHJO o6 opraHH3aiJ;HH 
011.sii.f OT 26 MaPTa 1956 r. H o npH3HaHHH Ycrasa 
Ol.f.sJI.f, npHBeTCTBOBaJI 3TOT mar pecny6JIHK H 
OOJihmHHCTBOM roJiocos npHHSIJI yKa3aHHHe pec­
ny6JIHKH B 'IHCJIO rocy~apcTB - 'IJieHOB Q6J,e~HHeH­
HOI'O HHCTHTyTa MepHillX HCCJie~OBaHHH. 

Kl111, paccMoTpes ycrHoe 3aSJBJieHHe IloJIHO­
MO'IHoro Ilpe~CTaBHTeJISI npaBHTeJibCTBa Pecny6-
JIHKH MoMOBa o ee )l(eJiaHHH npHcoe~HHHTbCSI K Co­
mameHHIO o6 opraHH3aiJ;HH OUSIH oT 26 MapTa 
1956 ro~a H o npH3HaHHH YcTasa Ol.f.siH, o~o6pHJI 
3TOT mar pecny6JIHKH H OOJihmHHCTBOM roJiocos 

npHHSIJi Pecny6JIHKY MoMOBa B 'IHCJIO rocy~apcrs 
- 'IJieHOB OH.siH. 

Pecny6JIHKa MoMOBa C'IHTaeTCSI rocy~apcrsoM 
- 'IJieHOM OH.siH c MoMeHTa noJiy'leHHSI nHCbMeH­
Horo 3aSIBJieHHSI ee npaBHTeJibCTBa 0 BCTyDJieHHH B 
Q6J,e~HHeHHillH HHCTHTYT MepHillX HCCJie~OBaHHH. 

3aCJiymaB H OOcY~HB HH<f>opMaiJ;HJO Y • .sJKyoo3e 0 
pa6oTe <l>HHaHcosoro KOMHTeTa, KI111 yTBep~HJI 
npoTOKOJI 3ace~aHHSI <l>HHaHCOBOI'O KOMHTeTa OT 
9-11 ~eKa6pS1 1991 r. H npHHSIJI K CBe~eHHJO npoTO­
KOJIIJl 3aCe~aHHH OT 26-28 <j>espaJISI H 15-16 Map­
Ta 1992 r . YTBep~eH OT'IeT Ol.f.siH o6 HcnoJIHeHHH 
6IO~)I(eTa 3a 1990 r. 

3aCJiymas H o6cy~HB ~OKJIM npe~ce~aTeJISI Pa-
6o'leif rpynnlll KI111 npcxpeccopa T.Pycxosa o npo­
exTe OCHOBHHX HopMaTHBHillX ~oxyMeHTOB OH.siH, 
KoMHTeT IloJIHOMO'IHHX Ilpe~crasHTeJieif yTsep~HJI 
H OTKplllJI ~JISI no~nHcaHHSI B HJOHe 1992 r. HOBYJO 

· pe~axn;HJO Ycrasa OH.siH, no~roTOBJieHHYJO Pa6o­
qeif rpynnoif Ha 18 MaPTa 1992 r. KI111 pexoMe~o­
BaJI HHCTHTYTY Ha'laTb np~ep)I(HBaTbCSI Hosoro Y c­
Tasa ~o ero no~nHcaHHSI. 

KoMHTeT IloJIHOMO'IHbiX Ilpe~CTaBHTeJieif 3a­
CJiyman ~oKJia~hl 'IJieHa-Koppecno~eHTa PAH 
IO.l.I,.OraHecSJHa o npoeKTe HaKonHTeJieif T.SI)I(eJibiX 
HOHOB K 4-Kl0, npcxpeccopa A.H.CHcaKSJHa o npoex­
Te C-Tay <j>a6pHKH H CHHXpoTpoHHOI'O HCTO'IHHKa, 
~OKTopa <j>H3HKO-MaTeMaTH'IecxHx HayK B.fl.AKce­
Hosa 0 npOeKTe HeifTpoHHOI'O HCTO'IHHKa BbiCOKOI'O 
pa3pemeHHSI. KI111 o~o6pHJI pa6oTy, npo~eJiaHHYJO 
~HpeKn;Heif HHCTHTyTa H ~Hpexn;HSJMH Jia6opaTOJ'HH 
no no~rOTosxe npoeKTOB, H nopy'IHJI nposeCTH Hx 
Me)l(~yHapo~HYJO 3KCnepTH3Y K MapTy 1993 r. 

3aCJiymas HH<f>opMan;HIO KoMHCCHH no Bb16opaM 
~HpeKIJ;HH OH.siH, KI111 nocraHoBHJI nepeHeCTH Bbl-
6opH ~HpeKn;HH OH.siH Ha HJOHb 1992 r. IloJIHO­
MO'IHSI ~eHCTByJOm;ero COCTaBa ~HpeKIJ;HH npo~JieHbl 
~0 BlllOOpoB. KOMHCCHH nopy'leHO pa3pa6oTaTb npo­
eKT HOpMaTHBHOI'O ~OKyMeHTa, onpe~eJISIJOIIJ,ero 

npon;e~ypy BCTynJieHHSI B ~OJI)I(HOCTb BHOBb H36paH­
HOH ~HpeKIJ;HH. 

IloJIHOMO'IHSI npe~ce~aTeJISI KoMHTeTa IloJIHo­
MO'IHbiX Ilpe~CTaBHTeJieif E.r.CanTHKosa npo~Jie­
Hbl ~o CJie~yiOIIJ,ero 3ace~aHHSI. 

23- 24 HJOHSI B ll,y6He COCTO.IIJIOCb COBeW,aHHe 
KoMHTeTa IloJIHOMO'IHbiX IIpeJJ.cTaBHTeJieif 
npaBHTeJibCTB rocyJJ.apcTB - 'IJieHOB O&beJJ.HHe­
HHoro HHCTHTyTa .SIJJ.epHbiX HCCJieJ).OBaHHH. 3ace­
~aHHSI K I111 npoxo~HJIH no.t( npe~ce.t(aTeJibCTBOM 

BHIJ;e-npeMbepa npaBHTeJibCTBa POCCHH, MHHHCTpa 
HayKH, ·BillCmeif illKOJlbl H TeXHH'IeCKOH nOJIHTHKH 
PoccHifcxoif <l>e.t(epan;HH E.f.CaJITillKOBa. 

KoMHTeT IloJIHOMO'IHbiX Ilpe.t(cTaBHTeJieif 3a­
CJiyman H npHHSIJI K CBe~eHHJO HH<f>opMaiJ;HJO ,n:HpeK­
TOpa Q6J,e,n:HHeHHOI'O HHCTHTyTa aKa,n:eMHKa 
ll,.KHma o pa6oTe ,n:Hpexn;HH no pyxoso,n:cTsy Hay'I­
Hoif H <j>nHaHcosoif ,n:eSJTeJihHOCTbJO OH.siH s 1992 r. 
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O.z.o6peu I1po6neMHo-TeMantlleCKHH nJiaH ua­
yquo-ucCJie.z.osaTeJibCKHx pa6oT u Me)I(.QyHapo.z.uoro 
cOTpy.z.uuqecTBa OJ.1.SHf ua 1992 r. no TeMaM nepso­
ro npuopuTeTa. 

KI1I1 ClleJI u.eJiecoo6pa3HbiM coxpaHHTb .z.eH:CT­
syiOm;uH: cocras Ylleuoro coseTa ua 73 ceccuu H no.z.­
roTOBHTb K CeCCHH npeMOJKeHHSI no HOBOMY COCTaBy 
B COOTBeTCTBHH c HOBbiM YCTasoM OJ.1.siJ.1. 

CocTOSIJIHCb BbiOOpbl .z.upeKTopa 06be.z.uueuuoro 
HHCTHTyTa. KI1I1 3aCJiymaJI peKoMeu.z.au.uu Ko­
Muccuu no Bb16opaM .z.upeKU.HH OJ.1.siJ.1 H o6cy.z.HJI 
npe.z.CTasneHHhle Kau.z.~aTyphl: B.r.Ka.z.~>~mescKuH:, 
A.MuxyJI, A.lO.PyMSIHU.eB. KoMHTeT npHHSIJI K cse­
.z.euuiO npeMOJKeHHble nporpaMMbl Kau.z.~aT08. 

Ha ocuosauuu pe3yJibTaTOB TaH:uoro ronoco­
BaHHSI .z.upeKTOpoM OJ.1.siJ.1 ua cpoK, onpe.z.eJieHHbiH 
YcTaBoM OJ.1.siJ.1, H36pau l{JieH-Koppecnou.z.eHT PAH 
B.r.Ka.z.~>~meBCKHH. 

YTBep)I(.QeHa npou.e.z.ypa BCTynJieHHSI B AOJIJK­
HOCTb BHOBb H36paHHOH AHpeKU.HH. 

KoMHTeT lloJIHOMO'IHbiX llpe.z.CTaBHTeJieH: Bbl­
pa3HJI rny6oKyiO 6naro.z.apHOCTb aKaAeMHKY BAH 
[l.Kumy 3a nJIO.Z.OTBOpHyiO paooTy Ha nocry .z.upeK­
TOpa 06l,e.z.HHeHHOI"O HHCTHTyTa ~epHbiX HCCJieAO­
BaHHH. 

KoMHTeT lloJIHOMO'IHbiX Ope.z.CTa8HTeneH: rocy­
.z.apcTB - l{JieH08 OJ.1.siJ.1, paccMoTpes 3asrsneuue 
OpaBHTeJibCTBa Pecny6nHKH Y36eKHCTaH o ee JKeJia­
HHH neucoeAHHHTbCSI K CornaweHHIO o6 opra­
HH3aU.HH OJ.1.siJ.1 OT 26 MapTa 1956 r. H o npH3HaHHH 
YcTasa OJ.1.siJ.1, npHBeTCT80BaJI :noT mar Pec­
ny6nHKH Y36eKHCTaH H eAHHornacHo npHHSIJI Pec­
ny6nHKY Y36eKHCTaH 8 'IHCJIO rocy.z.apcT8- l{JieH08 
06beAHHeHHOI"O HHCTHTyTa ~epHbiX HCCJieA08aHHH. 

3aCJiywas uu<PopMaU.HIO Y . .siKy6o3e o pa3pa­
OOTKe <l>uuaucosoro npoToKona, Knn yTBep.z.un 
<l>HHaHCOBbiH npoTOKOJI KaK HeOTbeMJieMyiO llaCTb 
YcTasa OJ.1.siJ.1. OpoTOKOJI onpe.z.eJisreT yCJIOBHSI , Ka­
caiOm;uecsr ¢HHaHCOBOH AeSITeJibHOCTH J.1HCTHTyTa. 

llpHHSIT CJieAYIOlllHH nopSIAOK onpeAeJieHHSI AO­
JieBbiX B3HOCOB rocy.z.apcrs - l{Jieuos OJ.1.si J.1 Ha 
1992-1993 rr.: 

a) 06muH: o6beM ¢uHaHcuposaHHSI .z.esrTeJib­
HOCTH J.1ucTHTyTa ycTaHasnusaeTcsr Knn 3a ro.z. .z.o 
nJiauupyeMoro nepuo.z.a. 

6) Llonesble B3HOCbl cTpaH-yllaCTHHU. OJ.1.si J.1 Ha 
co.z.epJKaHHe HH¢paCTPYKTypb1 06beAHHeHHOro HH-

CECCI111 yqEHOfO CO BET A 011.5111 

17-19 SIHBapSI 8 [ly6He npoxo.nHJJa 71 ceccHSI 
YlleHoro coseTa 011.5111. 

YlleHhiH coseT npHHSIJI K cse.z.eHHIO HH<PopMa­
U.HIO AHpeKTOpa J.1HCTHTyTa 0 BhlnOJIHeHHH peweHHH 
69 u 70 ceccHH: Ylleuoro coseTa, o peweHHSix 8Heo4e-
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CTHTyTa H naoopaTOpHH onpeAeJISIIOTCSI nponop­
U.HOHaJibHO mKaJie B3HOCOB B 610.z.JKeT OOH. Ko­
MHTeT I10JIHOM0'1HbiX IJpeACTaBHTeJieH Onpe.z.eJISieT 
MaKCHMaJibHbiH ypoBeHb paCXOAOB Ha co.z.epJKaHHe 
HH¢paCTpyKTypb1. 

B) 3aTpaTbl Ha Hay'IHO-HCCJie.Z.OBaTeJibCKYIO .z.e­
SITeJibHOCTb pacnpe.Z.eJISIIOTCSI no OCHOBHbiM Hayq­
HbiM HanpaBJieHHSIM B COOTBeTCTBHH C peKOMeH­
AaU.HSIMH, pa3pa6oTaHHbiMH YlleHbiM COBeTOM om.e­
.Z.HHeHHOro HHCTHTyTa u yTsepJK,neHHbiMH KI1I1. 

r) [loJieBble B3HOCbl CTpaH-yllaCTHHU. Ha tPHHaH­
CHpoBaHHe Hay'IHO-HCCJieAOBaTeJibCKOH .z.e~TeJibHO­
CTH onpeAeJISIIOTCSI nponopU.HOHaJibHO 'IHCJIY Hayq­
HbiX coTPYAHHKOB, pa60Ta10m,ux B liiHCTHTyTe OT 
Ka)I(,QOH H3 CTpaH-yllaCTHHI.J.. 

no HH<PopMai.J.HH npe.z.ce.z.aTeJISI KI1I1 0 no.z.nu­
caHHH YCTasa OJ.1.siJ.1 KoMHTeT lloJIHOMO'IHbiX 
IJpe.z.CTaBHTeJieH nOCTaHOBHJI npo.Z.OJIJKHTb no.z.nH­
C3HHe YCTasa OJ.1.siJ.1 B pe.z.aKU.HH, npHHSITOH ua co­
sem;aHHH Knn 17-18 MaPTa 1992 r. 

3aCJiymas H o6cy.z.us .z.oKJia.z. npe.z.ce.z.aTeJISI pa­
ooqeH: rpynnbl Knn npo<t>eccopa T .PycKOBa 0 no.z.­
I"OTOBKe ITonoJKeHHSI o nepcouaJie OM.siM, KoMHTeT 
llOJIHOMO'IHbiX IJpe.z.CTaBHTeJieH nopyqHJI paooqeif 
rpynne npo.z.onJKHTb pa6oTy ua.z. ITonoJKeuueM o 
nepcoHaJie OJ.1.siJ.1. 

KoMHTeT lloJIHOMO'IHbiX llpe.z.cTaBHTeJie:H: yT­
sepAHJI pa3paOOTaHHble <l>HHaHCOBbiM KOMHTeTOM 
npHHU.Hnbl onpe.z.eJieHHSI WKaJibl .Z.OJieBbiX B3HOCOB 
rocy.z.apcTB - l{JieHOB OM.siM ua 1992 r. Pemeuo 6hl­
no nposecTH 8 ceHTSI6pe sueoqepe.z.uoe 3ace.z.auue 
<l>HHaHCOBOro KOMHTeTa, nOCBSIIIJ,eHHOe pa3paOOTKe 
npoeKTa 610AJKeTa OM.siM ua 1993 r. 

3aCJiymaB H 00cYAHB .Z.OKJia.Z. aAMHHHCTpaTHBHO­
ro .z.upeKTopa J.1ucTHTyTa npo<t>eccopa IO.H.LleuHco­
sa «0 610AJKeTe OJ.1.siJ.1 ua 1992 ro.z.», KoMHTeT lloJI­
HOMO'IHblx llpe.z.CTaBHTeJie:H: npHHSIJI 610.Z.JKeT OM.siJ.1 
Ha 1992 r. c pacnpe.z.eJieHHeM pacxo.z.os no uanpas­
JieHHSIM Hay'IHbiX HCCJieAOBaHHH B COOTBeTCTBHH C 
peKOMeu.z.aU.HSIMH 3KCnepTOB rocy.z.apcTB - l{JieHOB 
0 J.1.si J.1. 

KoMHTeT lloJIHOMO'IHbiX llpe.z.CTaBHTeJie:H: co­
rnacHJicsr c B~>~,neJieHHeM IS% oT pacxo.z.os ua uayq­
HO-HCCJie.z.osaTeJibCKHe paOOTbl B U.eHTpaJIH30BaH­
HbiH <Pou.z. .Z.HpeKU.HH J.1HCTHTyTa. 

pe.z.Horo cosemaHHSI KoMHTeTa lloJIHOMO'IHhiX 
llpeACTaBHTeJieH. 0TMelleHbl BbiCOKHH Hay'IHhiH 
noTeHU.HaJI H xopowue nepcneKTHBbl AJISI OM.siJ.1 . 
llupeKU.HSIM OJ.1.siJ.1 H na6opaTOpuH: peKoMeu.z.osauo 
C08MeCTHO C Hay'IHhiMH OpraHaMH B CJKaTble CpDKH 



71 cecCHll Yqenoro coaeTa OIUIH. C ,noJCJJa,noM o6 HTOrax pa6oTbi MeJKeynapo,nnol1 KOMHCCHH 3KcnepTOB HIOIIATI H HIOIIA.K no 
npHopHTeTaM a OTKpbiTHH TpancciJepMHeBbiX 3JieMenrou BbiCTynaeT aKa,neMHK A.XpbiHKeanq (lloJihwa) 

aPopMBpoBaT& nporpaMMy cpo'IHHX Mep no AaJI&­
aeiimeii KOHU,eHTp3U,HH YCHJIHH H3 pemeHHH H3HOO­
Jiee 3KTYaJibHbiX 33A311 (Ha 2-3 roAa), a T3K;1Ke 
CTpaTem'lecKyiO nporpaMMY pa3BHTHR HOBoii nepc­
neKTHBHoii 6a3bl. 

Y11eHHii COBeT C'le.JI u,e.Jiecoo6pa3HbiM y11aCTne 
OIBIM B nporpaMMax Me~yaapoAHOro u,eaTpa 
pa3BHTHR H3YKH H TeXHOJIOrHH «.l(y6aa» no cne­
IJ,HaJlbHOMY COrJiameHHIO. 

no AOKJI3A3M AHpeKTOpoB Jia6oparopuii 'IJieHa­
ICOppecnoHAeHT3 PAH B.f.KaAHmeBcKoro, aKa­
AeMBJCa A.M.BaJIAHHa, nJXXI>eccopoB M.A.CaBuaa, 
I..J;.BbiJioBa, P.no3e, B.JI.AKceaoBa, 'IJieaa-Koppec­
noHAeHTa PAH IO.U:.OraaecRaa o6 OCHOBHHX uro­
rax BblnOJIHeHHR nporpaMMbl H3Y'IHO-HCCJieAOB3-
Te.JibCKOH AeRTe.JibHOCTH OM.siM 33 1991 r. a o nJiaae 
aa 1992 r. Y11eaHii coBeT OAOOPHJI OCHOBHble urom 
aay'IHo-HCCJieAOB3Te.JibCKOii AeRTe.JibHOCTH OM.siM B 
1991 r. BbiJIH aaMe'leHH maBHble 33A3'1H Jia6opa­
ropHii liHCTHTYT3 B 1992 r. 

Y11eHblii COBeT 3aCJiyma.n: uatj>opMaiJ,HIO aKaAe­
MHKa A.XpHHKeBH'Ia o6 urorax pa6oT111 Me~yaa­
poAHOii JCOMHCCHH 3KcneproB MIOnAn a MIOnAK 
no npHOpHTeT3M B OTKpbiTHH Tpaacq,epMHeBbiX 3Jie-

• 

MeHTOB a OTMeTHJI 6oJI&moii BKJiaA y11eHHX OM.siM B 
CHHTe3 HOBbiX 3JieMeHTOB. 

npeACeA3TeJIH H3Y'IHO-KOOPAHH3U,HOHHbiX CO­
BeTOB no aanpaBJieHHRM nJXXI>eccopa A.H.CncaKRH, 
,n:.36ePT a 'IJiea-KoppecnoHAeHT PAH B.r.KaAH­
meBCKHii CAe.JiaJIH coo6m;eaug: o pa6oTe HKC. Y'le­
Hblii co eT OTMeTHJI, 'ITO OM.siM ae B COCTORHHH 
npHH51T Bee peKoMeHAau.uu HKC no aanpaBJie­
HHRM. 0TMe'leaa B3;1KHOCT& peKoMeHAau.aii HKC no 
TOOpeT 'lecKOH lPH3HKe- 0 pea.n:H33U,HH nporpaM­
Mbl reii3eH6epr- JlaaAay H HKC no HCCJieAOB3HHIO 
KOHAeHCHpoB3HHbiX cpeA 5J:AepHb1MH MeTOA3MH - 0 

peaJIH3au;uu nporpaMMbl MYT AHT. 
3aCJiymaB uatj>opMau;uiO rJiaBaoro y11eaoro ceK­

peTap51 liHCTHTyTa B.A.Cea11eHKO o «npo6JieMHO­
TeMaTH'IecKOM nJI3He H3Y'IHO-HCCJieAOB3TeJibCKHX 
pa6oT Jf Me~aapoAHOro COTPYAHH'IeCTBa OM.siM 
aa 1992 roA», Y11eHHii coBeT npeAJIOXHJI AOpa6oTaT& 
nJiaH c y11eTOM BHCKa3aHHHX 3aMe'laauii. npaHRTO 
KaK BpeMeaaoe (cpoKOM aa 1 roA) noJioxeaue o 
pyKOBOAHTe.Jie aayqaoii TeMH. 

no AOKJI3AY BHIJ;e-AHpeKTOpa liHCTHTyTa npo­
q,eccopa .Zl:.36ep1'a 0 Me~yaapoAHOM COTPYAHH'IeC­
TBe H aanpaBJieaag:x ero AaJI&aeiimero pa3BHTH51 
Y11eHH V COBeT OAOOPHJI Ae51TeJibHOCTb AHpeKU.HH 
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Y11aCTHHKH 71 cecc"" Y11euoro couen OIUIH: npocj>eccop ,lJ..36epT (OIUIH) , aKaAeMHK ,lJ..KHw (OIUIH), npoctleccop P.lioK <rCH, 
,lJ.apMwTaAT), npoctleccop X.I.IIonep («J>MHT «<>PO, npoctleccop K.,lJ.eTpa3 <rAHRJI, «J>pau~HII), npoctleccop T.I.IInpHurep (IOmtx, rep­
MaHHII). npoctleccop A.H.CHCaKIIH (QIUIH). npoctleccop n .KHune (rCH) 

O.W.SII1 no Me~yaapo.l(HOMY coTpy.l(HH'lecTBy B 

1991 r. YTBep~ea DJiaH npose.l(eHHSI aayllHbiX co­

sem;aauH: 0115111 aa 1992 r., paccMOTpeH DJiaH 

yllaCTHSI CneiJ,HaJIHCTOB 0115111 B Me~yaapo.l(HbiX H 

Hall,HOHaJibHbiX KOH$epeHIJ,HSIX, COBem;aHHSI.X, WKO­

JiaX. 

Y11eHbiH coseT O.l(OOPHJI npe.l(CTasJieHHbiH .l(H­

peKu,ueH: 11HCTHTyTa ,l(OKJia.l( (.l(OKJia.l(llHK BHIJ,e­

.l(HpeKTOp nP<Xt>eccop A.H.CucaKSIH) o npo6JieMax 

paOOTbl C Ka~MH - CneiJ,HaJIHCTaMH H3 CTpaH­

yllaCTHHIJ, 0115111. li,HpeKIJ,HH peKOMe~OBaHO pa3-
paOOTaTb npoeKTbl nOJIQ)KeHHSI 0 KOHTpaKTaiJ,HH 
OCHOBHOro KOHTHHreHTa COTpy.l(HHKOB 01151 l1 H 

nOJIOJKeHHSI 0 nOCTOSIHHOM WTaTe cneiJ,HaJIHCTOB. 

YlleHbiH coseT yTBep.l(HJI peweaue x10pu o 

npeMHSIX 0115111 Ja JIYlliDHe paOOTbl, BblnOJIHeHHble 

B 1991 r. 
Ha<l>opMau,HSI npe.l(ce.l(aTeJISI KoMHCCHH 3Kcnep­

TOB aKMeMHKa P. CocaoscKoro co.l(epxa.na peKoMeH­

,l(au,uu no BbiOOpaM Ha ,l(OJIJKHOCTH .l(HpeKTOpoB H Ja­

MeCTHTeJieH .l(HpeKTopos Jia6opaTopuH:. YlleHbiH co­

seT nOCTaHOBHJI peKOMe~OBaTb npoMHTb CpoK 

16 

nOJIHOMO'lHH Ha O.l(HH ro,l( .l(HpeKTOpy JlaoopaTOpHH 

BbiCOKHX 3HepmH: aKMeMHKY A.M.B~uay, .l(HpeK­

ropy JlaOOpaTOpHH TOOpeTH'leCKOH <J>H3HKH 'IJieHy­

KOppecno~eHTY PAH B.r.KMblmescKoMy u Ja­

J'1eCTHTeJISIM .l(HpeKTOpoB CJie.l(yiOm;HX JiaOOpaTOpHH: 

- JlaOOpaTOpHH BbiCOKHX 3HepmH - 11.B.I1c­

CHHCKOMY H B.K10ay; 

- JlaoopaTOpHH CBepXBbiCOKHX 3HepmH: -

11.A.roJiyTBHHY; 
- Jla6oparopuu Mepablx npo6JieM - H.A.Py­

caKOBHllY u M.r.CanoxauKosy; 
- JlaoopaTOpHH Bbi'IHCJIHTeJibHOH TeXHHKH H 

asroMaTHJau,uu - 11.B.IlyJbiHHHY H H.Aarenosy. 

Pemeuo o6cy.l(HTb son poe o Bb16opax aa 3TH .l(OJI­

JKHOCTH aa CJie.l(yJOm;eH: ceccuu Ylleaoro coseTa s 

3aBHCHMOCTH OT npHHSITHSI HOpMaTHBHbiX AOKyMeH­

TOB (YCTaB 011.SII1 H T . .l(.), onpe.l(eJISIIOID;HX CTpyKTy­

py H ,l(eSITeJibHOCTb 011.SII1. 

OOO.SisJieao o Bb16opax aa CJie.l(yJOm;ue .l(OJIJK­

HOCTH: 

ua 72 ceccuu Y11eaoro coseTa s n10ae 1992 r. 
- JaMeCTHTeJieH .l(HpeKTOpoB JlaooparopHH Teope-



TH'ICCKOH ti>H3HKH ( 1 8aKaHCH.SI) H JlaOOpaTOpHH 
C8CpX8hiCOKHX ::meprHH ( 1 8aKaHCH.SI) ; 

Ha 73 CCCCHH Y'ICHOro C08CTa 8 .SIH8ape 1993 r. 

- AHPCKTOpo8 8CCX JiaOOparopHH H 3aMCCTHTeJICH 
AnpeKropo8 JIB3, JICB3, JI.sin, JI.siP, JIBT A. 

llo HHti>opMaiJ;HH 8HIJ;C-AHPCKTOpa J1HCTHTyTa 
npotPeccopa A.H.CucaK.SIHa o pa6oTe Y'Ie6uo-uay'I­
uoro u;euTpa u nepcneKTH8ax ero pa38HTH.SI Y'IeHhiH 

co8eT OJ1.siJ1 nocrauo8HJI OAOOPHTb pa6oTy YHU. u 
OTMCTHJI 8a)KHOCTb pa38HTH.SI ero LJ.C.SITeJibHOCTH. J],H­

pCKD;HH peKOMCHA08auo Y8eJIH'IHTb 6IOLJ.)KCT YHU. 8 
C8.SI3H c ueo6xoAHMOCTbiO MOLJ.epHH3Hpo8aT& Ma­
Tepuan&uo-Texun'IecKyiO 6a3y YHU., 8 TOM 'IHCJie 
o6ecne'IHTb Y'Ie6uo-uay'IHhlii u;euTp co8peMeuuoii 

8hi'IHCJIHTeJibHOH TCXHHKOH. 

Ha ceccuu Y'Ieuoro co8eTa CLJ.eJiaHhl uay'IHhle 

AOKJiaLJ.hl: npotPeccopoM ll.KHHJIC (fCJ1, J],apMlll­

TaAT) «J1CCJICLJ.08aHH.SI Ha HaKOnHTeJISIX TSI)KeJihiX 

HOH08>>, npotPeccopoM K.J],eTpa30M (fAHJ1JI, 

<l>pauu;uSI) <<PeKoMeHAau;uu Nu u PECC no Me)I(Ay­

uapoLJ.HOMY pa38HTHIO Mepuoii tPn3HKH>>, npotPecco­

poM P.BoKoM (fCJ1) «0 COTPYAHH'ICCT8e 3anaAHO- u 
80CTO'IHOe8poneiicKux CTpau 8 o6JiaCTH Mepuoii 

tPn3HKH 8 paMKax E8poneiicKoro tPn3H'ICCKOro 

o6~ecTBa>>. 
B C8SI3H c uutPopMau;ueii LJ.HpeKTOpo8 Jla6opa­

Topuu MCPHhiX peaKu;uii 'IJleua-KoppecnoHAeHTa 

PAH IO.U..OrauecSiua u Jla6opaTopuu ueiiTpouuoii 

tPn3HKH npotPeccopa B.JI.AKceuo8a Y'IeHhiH C08CT 

C'IeJI ueo6xoLJ.HMhiM npo8eCTH CJICAYIO~ue Me­

ponpH.SITHSI no y8eKose'IeHHIO naMSITH aKaLJ.CMHK08 

f.H.<l>Jiepo8a H J1.M.<l>pauKa: 

- Jla6oparopuu MCPHhiX peaKu;uii npHC80HTb 
uanMeHo8auue <<Jia6opaTopuSI MCPHhiX peaKu;uii 
HMCHH f.H.<l>Jiepo8a>>. 

- Jla6opaTopuu ueiiTpouuoii tPn3HKH - <<Jia6o­

paTopu.S1 HCHTpoHHOH ti>H3HKH HMCHH J1.M.<l>paHKa». 

Y'IpCLJ.HTb 8 OJ1.siJ1 npeMHIO HMCHH 

r.H.<l>Jiepo8a 8 OOJiaCTH HCCJICLJ.08aHHH no SIACPHOH 

ti>H3HKC H CTHnCHAHIO LJ.JISI MOJIOLJ.Oro Y'ICHOro. 

- Y CTaH08HTb 8 06&CAHHCHHOM HHCTHTYTC 

llpeMHIO HMCHH J1.M.<l>pauKa 8 o6Jiacru Mepuoii 

ti>H3HKH HH3KHX 3HeprHH H ti>H3HKH KOHACHCHpoBaH­

HhiX CPCA H CTHnCHAHIO AJISI MOJIOLJ.Oro Y'ICHOro. 
- 06paTHTbCSI K KOMnCTCHTHhiM opraHaM Poc­

CHHCKOH <l>eLJ.epau;uu c npeAJIO)KCHHCM o nepenMe­
H08aHHH yJIHIJ;hl CoseTcKoii, ua KOTOpoii )KHJI 

r.H.<l>Jiepo8, 8 YJIHIJ;y ero HMCHH. 

25-26 HIOH.SI 8 )l.y6He npoXOLI.HJia 72 CeCCH.SI 
YtteHoro co8eTa Oll~ll. 

Y'ICHhiH C08CT 3aCJiylllaJI H npHHSIJI K C8CLJ.CHHIO 

uutPopMau;uiO AHPCKTopa-3MepuTyca aKaACMHKa 
BAH J],.Knllla o pellleuuSix co8eJ.J.J.auuii KoMHTeTa 

llOJIHOMO'IHhiX llpCLJ.CTa8HTeJICH OT 17-18 MapTa H 

23-24 HIOH.SI 1992 roLJ.a. 

0LJ.o6peuo pacnpeLJ.eJieuue cpeLJ.CT8 6IOLJ.)KCTa 
1992 r. no Hanpa8JICHHSIM Hay'IHhiX HCCJICLJ.08aHHH 

Ha OCH08C npCLJ.JIO)KCHHH 3KCDCpT08 rocyLJ.apCT8 
'IJlCH08 J1HCTHTyTa: ti>H3HKa HH3KHX H npoMC)KYTO'I­

HhiX 3HCprHH - 12% ; ti>H3HKa KOHACHCHpoBaHHhiX 

CPCA - 16%; ti>H3HKa 3JICMCHTapHhiX 'IaCTHIJ; -

17%; peJISITH8HCTCKaSI Mepua!l tPH3HKa - 16,5%; 
TCOpeTH'ICCKaSI ti>H3HKa- 6,5%; CAHHaSI TCXHH'ICC­
KaSI nOJIHTHKa - 9%; ti>H3HKa T.SI)KeJihiX HOH08 -

18% ; MCpHaSI tPu3HKa ua ueiiTpouax - 4% ; PaAH0-

6uoJIOrH'ICCKaSI H paLJ.HaiJ;HOHHaSI MCLJ.HIJ;HHa - 1 % 

llpH3HaHO IJ;eJICCoOOpa3HhiM COXpaHHTb npHH.SI­

TOC pacnpeAeJICHHC CpCLJ.CT8 Ha 1993 r. H K 1994 r. 
npo8CCTH 3KCnepTH3y 3aHHTepeC08aHHOCTH rocy­
LJ.apcT8 c y'IeTOM H08hiX 'IJleuos J1ucTuTyTa. 

0LJ.OOpCHhl nOLJ.nHCaHHhiC LJ.OroBOphl H COrJia­

lliCHH.SI C MC)I(AyHapoLJ.HhiMH Hay'IHhiMH OpraHH-

3aiJ;H.SI u <U.EPH, 11<1>83, SSCL u LJ.p.), a TaK)Ke 

nOLJ.roT08JICHHhiC COrJialliCHH.SI C npa8HTeJibCT80M 

Poccuu , .MuuucrepcTBOM no aToMuoii 3uepruu 

Poccuu , MAfAT3. 

Y'ICHhiH COBCT OTMCTHJI, 'ITO C03LJ.aHHC B 

J1ucTnTyTe uosoro ueiiTpouuoro AHtPpaKTOMeTpa 

BhiCOKOro pa3pClliCHHSI C JIY'IWHMH B MHpe napa­
MCTpaMH n03BOJISICT npoBOLJ.HTb 3KCnepHMCHThl B 

Jla6opaTopuu ueiiTpouuoii tPn3HKH ua BhiCOKOM 
ypo8He. 

0 npoeKTC llpOOJICMHO..,TCMaTH'ICCKOro DJiaHa 

uay'IHO-HCCJICLJ.08aTeJibCKHX paOOT H MC)I(AyHapoLJ.­

HOro COTPYAHH'ICCTBa ua 1993 r. AOKJiaAhl CLJ.eJiaJIH 
pyKOB AHTCJIH Jia6opaTopuii: npotPeccop C.)l.y6-

HH'IKa, aKaAeMHK PAH A.M.BaJIAHH, npotPeccop 

J1.A.Ca8HH, KaHAHAaT ti>H3HKO-MaTeMaTH'IeCKHX 

uayK M .r.Cano)KHHK08, 'IJleH-KoppecnoHACHT PAH 

IO.U..Orauec.s~u, npotPeccop B.JI.AKceuos, npo­
tPeccop P.llo3e u suu;e-AnpeKTOP J1ucruTyTa aKa­
ACMHK PAJ1H A.H.CncaK.SIH. 

C uay'IHhiMH AOKJiaLJ.aMH BhiCTynHJIH: npo­
tPeccop J1.H.CeMCHIOlliKHH (<<lly'IKH \IaCTHIJ; yCKO­

pHTeJibHOro KOMDJieKca JIB3 OJ1.sll1»), npotPeccop 

K.)l..ToJICT08 («MOAeJIHposauue 3JICKTPOMepuoro 
cnoco6a DOJIY'ICHH.SI aTOMHOH 3HeprHH H TpaHCMy­

TaiJ;HH aKTHBHhiX OTXOLJ.08») H 'IJlCH-KOppecnOHACHT 

PAJ1H B.A.XaJIKHH (<<llOJIY'ICHHC HCKOTOphiX MCAH­

IJ;HHCKHX paLJ.HOHYKJIHAOB ua ycKopnTeJI.SIX OJ1.sll1»). 

Y CHhiH COBCT npHH.SIJl 3a OCHOBY LJ.JI.SI DOLJ.ro­
TOBKH 6IOLJ.)KCTa H nTn-93 npoeKT nTn HJ1P H 

Me)I(AyuapoLJ.HOro COTPYAHH'ICCT8a OJ1.siJ1 ua 1993 
roA (TCMhl nepsoro npHOpHTCTa), COCTaBJICHHhiH no 
npCLJ.JIO)KCHHSIM JiaoopaTOpHH, H npHH.SIJl K C8CLJ.CHHIO 

DPCAJIO)KCHH.SI Jia6opaTOPHH 8 nTn HJ1P H MC)KAY­

uapoLJ.HOro COTPYAHH'ICCT8a OJ1.siJ1 ua 1993 r. (TCMhl 
8TOpo.ro npHOpHTCTa). 

Jl.u peKu;uu OJ1.siJ1 nopy'Ieuo paccMOTPCTh H 

DOAroT08HTb K 73 CCCCHH Y'ICHOro COBCTa coo6-

~CHH DO CJICAYIO~HM npo6JieMaM: 

- npCLJ.OCTa8JICHHC, 8 npCLJ.eJiaX 8biLJ.eJICHHbiX 

Knn accuruo8auuii, Jia6oparopH.SIM 6oJI&llleii tPuua­
ucosoii CaMOCTOSITeJibHOCTH; 
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-- BBe~eHHe B npaKTHKY MeXaHH3Ma peanH-
3all;HH npaB pyKoBo~HTeJISI TeMbl (npoeKTa); 

-- oprauu3aU:HSI pa6oTbl uay4HbiX KOJIJia6o­
pau;uH:. 

PeKoMe~oBauo ~HpeKU:HH l1HCTHTyTa npoBe­
CTH cneu;Ha.IIH3HpoBaHHbiH CHMn03HYM «MeTO~HKa H 
TexuonomSI, co3~auuble B OJ.1.SIH, MSI npHKJI~Hblx' 
HCCJie~OBaHHH H npoMbiUIJieHHOCTH». 

no HH$>pMau;HH npe~ce~aTeJISI KOMHCCHH 3KC­
nepTOB aKa~eMHKa TIAH P.CocuoBcKoro Y4eHbiH co­
BeT nOCTaHOBHJI nepeueCTH BbiOOpbl 3aMeCTHTeJieH 
~HpeKTOpoB JIT<J> H JICB3 ua 73 cecCHJO, npoMHBi 

nOJIHOM04HSI Ha nOCTy 3aMeCTHTeJISI ~HpeKTOpa JIT <J>\ 
npotpeccopy C.,lly6HR4Ke H 3aMeCTHTeJIJO ~upeKTopa \ 
JICB3 npotpeccopy A.TipoKemy. 

06&SIBJieuo o Bb16opax ua CJie~yJOmue ~OJIX<­
HOCTH: ~HpeKTOpoB JIT<l>, JIB3, JICB3, JI51TI H 
JI51P; 3aMeCTHTeJieH ~HpeKTOpoB JIT<J> (1 BaKaH­
CHSI), JIB3 (2 BaKaHCHH), JICB3 (2 BaKaHCHH), JI51fl 
(3 BaKaucuu), JI51P (2 BaKaucuu), JIBT A (2 Ba-

/ KaHCHI!). 
Bb160_,bl ~OJIX<Hbl COCTOSIT&CSI ua 73 ceccHH Y'le­

uoro coBba B SIHBape 1993 r. no ~eH:CTBYIOlllHM 
npa'IJHJiaM npou:e~ypbl. 

,llupeKll;HH J.1HCTHTyTa nopy'leHO nO~rOTOBHTb 
HOBble npaBHJia npou:e~ypbl no Bb16opaM pyKo­
BO~~Te.neH: JiaOOpaTOpHH B COOTBeTCTBHH C HOBbiM 
YcraBoM 0115111, cornacoBaT& HOBble npaBHJia c 
KoMuccueH: 3KcnepTOB H BbiHeCTH ua yTBep~euue 
Y'lenoro coBeTa. 

3ACE.LJ:AHH.SI <I>HHAHCOBOrO KOMHTET A OH.SIH 

26-28 4>eBp3JISI B ,lly6He no peweHHIO 
KoMHTeTa TIOJIHOMO'IHbiX llpe~cTaBHTeJieH rocy -
1\3pcTB - 'IJieHOB OH.SIH 6b1JIO npoBeJ\eHo BHeo'le­
pel\Hoe 3aCeJ\aHHe <l>HHaHcosoro KoMHTeTa 
OH.SIH. 

B Jace~auuu <l>HuaucoBoro KoMHTeTa BnepB!lie 
npHHSIJIH y4aCTHe npe~CTaBHTeJIH HOBbiX rocy~apCTB 
-- l{JieHoB• J.1uCTHTyTa -- oe.napycu, PocCHH H YK­
paHHbl. O~HHM H3 OCHOBHbiX BonpocoB noBeCTKH ~HSI 

CTa.IIO COrJiaCOBaHHe H npHHSITHe 6JO~X<eTa Ha 
1992 ro~. <I>uuaucoBbiH KoMHTeT peKoMe~oBa.n: 
KTITI yTBep~HT& 6JO~X<eT 0115111 ua 1992 ro~ B o6&e­
Me 29,2 MJIH ~oJIJiapoB CiliA. oJO~X<eT 6biJI c$>p­
MHpoBau H3 ~OJieBbiX B3HOCOB rocy~apCTB -- l{JieHOB 
l1HCTHTyTa H B3Hoca fepMaHHH, cornacoBauuoro 
Cnen;Ha.llbHbiM npoTOKOJIOM B o6&eMe 1 MJIH 125 TbiC. 
~oJIJiapoB CiliA, HJIH 3 MJIH MapoK. 

<l>uuaucoBbiH KoMHTeT npe~ocTaBHJI ~upeKU:HH 
J.1HCTHTyTa npaBO nonOJIHSITb 6JO~X<eT cpe~CTBaMH , 
KOTOpble MOryT 6b1Tb noJiy4eHbl 3a C'leT npo~aX<H 
HJIH nepe~a'IH B ape~y yCTapeBmero HJIH ue;xt>­
ct>eKTHBHO paOOTaJOmero o6opy~OBaHHSI, yCTaHOBOK, 
3~3HHH, coopyX<eHHH. ,llupeKU:HH 6biJIO ~aHO TaKX<e 
npaBo onepaTHBHO H3MeHSIT& ~eHCTBYJOmue B H u­
CTHTyTe CXeMbl ~OJIJKHOCTHbiX OKJia~OB H TapHcPHbiX 
CTaBOK BO BHyTpeHHHX py6JISIX POCCHH C y'leTOM 
HHcPJISill;HOHHbiX npou;eCCOB. 

BaX<HbiM BonpocoM, o6cy~aBWHMCSI ua <l>HHi:l­
ucoBoM KoMHTeTe, 6biJIO onpe~e.neuue wKa.n:bl. ~one­
BbiX B3HOCOB B CBSI3H C H3MeHeHHeM COCTaBa rocy ­
~apcTB -- l{JieHOB J.1ucTHTyTa. TIOCJie paccMoTpeHHSI 
HeCKOJibKHX BapHaHTOB, npe~JIOX<eHHbiX 3KCnepTa­
MH, <l>uuaucoBbiH KoMHTeT pemHJI npo~OJIX<HT& 

paOOTY H o6cy~HTb 3TOT BOnpoc Ha CBOeM CneUHaJIL­
HOM 3aCe~aHHH 15--16 MapTa. 

Ewe o~HH Bonpoc, paccMoTpeHHbiH no nopy ­
'leHHJO KTITI , -- npoeKT <l>uuaucoBoro npoTOKona, 
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KOTOpbiH ~OJIX<eH BORTH HeOTbeMJieMOH 'laCT&IO B HO­
BbiH YcraB 0115111.Tio~roTOBJieHHbiH ~upeKu;ueH: 

11HCTHTyTa npoeKT ~OKyMeHTa 6biJI pa30CJiaH flOJI­
HOMO'IHbiM flpe~CTaBHTeJISIM, a TaKX<e l{JieHaM KO­
MHCCHH no BblpaOOTKe npoeKTOB HOpMaTHBHbiX ~0-
KyMeHTOB 0115111. 

15-16 M3JlT3 B ,lly6He COCTOSIJIOCb CneU,H3Jib­
Hoe 3aCel\aHHe <l>HHaHcosoro KoMHTeTa OH.siH. B 
noBeCTKe ~HSI 3aCe~aHHSI 6biJIH BOnpocbl 0 WKa.lle ~0-
JieBbiX B3HOCOB ua co~epxauue 0115111 H o npoeKTe 
<l>uuaucoBoro npoToKoJia K YcraBy 0115111. 

11cxo~SI H3 peKoMe~au:uH: 3KcnevruoH: rpynnbl 
no no~roTOBKe HOBOH mKa.n:hl ~oJieBhiX B3HOCOB npe­
~~ymero Jace~aHHSI <I>uuaucoBoro KoMHTeTa, pac­
CMOTpeB pa3JIH'IHble BapHaHTbl HX pea.IIH3all;HH, 
<l>uuaucoBbiH KoMHTeT npe~JIO)KHJI KTITI ua 
1992 ro~ npHHSITb BpeMeHHble npaBHJia. 

flo npoeKTY <J>HHaHCOBOro npoTOKOJia K Y CTaBy 
011~11, cornacoBaB ero OCHOBHhle nonoX<eHHSI c 
KOMHCCHeH no no~rOTOBKe HOBbiX HOpMaTHBHbiX ~0-
KyMeHTOB 0115111, <I>uuaucoBbiH KoMHTeT peKo­
Me~oBan KTITI paccMoTpeT& H no~nHcaT& <l>uua­
HCOBbiH npoTOKOJI KaK HeOTbeMJieMyJO 'laCT& Y CTaBa 
011511-1. 

2-4 HIOHSI B ,lly6He npOWJIO BHeO'Iepe]\HOe 33-
Ce]\3HHe <l>HHaHcosoro KoMHTeTa OH51H. PyKo­
so~cTBYSICb nopy'leHHeM KoMHTeTa TioJIHOMO'IHblx 
flpe~CTaBHTeJieH npaBHTeJI&CTB rocy~apcTB -- l{Jie­
HOB 0115111 OT 17--18 MapTa 1992 ro~a <J>HHaHCOBbiH 
KoMHTeT o6cy~HJI 6JO~X<eT 0115111 ua 1992 ro~ H 
npo~OJIX<HJI pa3paOOTKY npHHU:HnOB H cPOPMYJibi 
onpeAeJieHHSI ~OJieBbiX B3HOCOB H ~opaOOTKY npoeK­
Ta <l>uuaucoBoro npoTOKona KaK ueoTbeMJieMoH: 
'laCTH YCTaBa 011511-1. 



BHeO'Iepe~Hoe aace~aHHe CI>HH8HCOBOro KOMHTeT8 OKSIH. Cl>eop8Jib, ,!zy6Ha 

29-30 ceau6pR B ,ZJ.y6ae COCTOJIJtOCb saeo'le­

pe.li,Hoe :JaCe.ll,aHHe Cl>Haaacosoro KoMHTeTa 

OHSIH. Ha aace.11,aHHH o6cy~aJtac& aayqao-Tex­

HH'IecKaSI nOJIHTHKa H OCHOBHble nO.li,XO.ll,bl K cPoP­

MHpoBaHHIO 6IO.li,JKeTa Ha 1993 r., npoeKT 6IO.li,JKeTa 

Ha 1993 r., cPoPMYJtbl ero npe.li,CTaBJJeHHJI H OT'IeT­
HOCTH, HOpMaTHBHble .li,OKyMeHTbl 0115111 no BOnpo­
C3M ci>HHaHCOBOH .ll,e51TeJtbHOCTH. 

<l>Haaacoublii KoMHTeT O.IJ.OOPHJI .~~,eueJt&HOCTb 
.li,HpeKIJ,HH 0115111 no BblnOJIHeHHIO peweHHH 

KoMHTeTa IlOJIHOMO'IHblx Ilpe.li,CTaBHTeJteu 

B peaJJH3aU,HH Hay'IHO-TeXHH'IeCKOH nporpaMMbl 

HCCJie.li,OBaHHH 0115111 H OOUJ;He nO.li,XO.ll,bl K cPoPMH­

poBaHHIO 6IO.li,JKeTa 11HCTHTyTa Ha 1993 r., nOMep­

JKaJt OOpa30BaHHe BHe6IO.li,JKeTHOfO CTa6HJIH3aU,H­

OHHOfO cPoH.ll.a .li,Jl51 o6ecne'leHH51 ci>YHKU,HOHH­
poBaHH51 CHHXpocl>a30TpoHa JIB3, cl>a30TpoHa JI51Il H 

peaKTopa 11BP-30 JIH<l>, a TaKJKe npoBe.ll,eHH51 3KC­

nepHMearou aa HHX. 

<!>HHaHCOBbiH KOMHTeT yTBep.li,HJI cPoPMbl npe.li,O­

CTaBJJe H51 6IO.IJ.JKeTa H TaMHJJ.bl .li.Jl51 ero pac'leTa, a 

TaKJKe cPoPMbl npe.li,OCTaBJJeHH51 OT'IeTa 0 paCXO.li,OBa­
HHH Bbl.ll,eJteHHbiX aCCHrHOBaHHH. <!>HHalftOBbiH 

KoMHTeT npHH51JI K cue.11,eHHIO npe.li,CTaBJieHHbiH 
.li,HpeKU,HeH npoeKT 6IO.li,JKeTa 0115111 Ha 1993 r. C 

o6m;eu cyMMOH pacxo.11,oB 29,2 MJIH .li.OJIJiapou CiliA • 
<l>Haaacoublu KoMHTeT peKoMeH.li,OBaJt KIIII .11.0 

npHH51TH51 aouou pe.ll,aKJJ.HH IlOJioJKeHH51 o nepcoaa­

Jie 0115111 H no.ll,nHcaHH51 CorJiaweHH51 Me~y 

0115111 H npaBHTeJtbCTBOM PoccHHCKOH <l>e.11,epau.uu 

yTBep.li,HTb BpeMeHHO: nOp5JAOK paC'IeTOB no nO.li,O­

XO.li,HbiM HaJtoraM, nOp5JAOK OT'IHCJieHHH B cPoH.ll. 

COU,HaJtbHOfO CTpaXOBaHH51, neHCHOHHbiH cPoH.ll. H 

cPoH.ll. 3aH51TOCTH. 

CECCHH HAYt{HO-KOOPJl:HHAI.J.HOHHbiX COBETOB 

5 ceccHJI Hay'IHO-KOOP.li.HHau,HoHaoro coaeTa 

no TeOpeTH'IeCKOH ci>H3HKe, 13 JIHB3p51. 

Ocaouable .li,OKJia.ll,bl H .IJ.HCKyccug 6biJIH nocaSI­

m.eabl H3MeHeHHJIM B npOOJieMHO-TeMaTH'IeCKOM 

DJiaae Jla6oparopHH TeopeTH'IeCKOH ci>H3HKH. HKC 

peKOMeH.li,OBaJt Y 'leHOMY COBeTY BKJIIO'IHTb B npo6-
JieMHO-TeMaTH'IeCKHH DJiaH JIT<J> CJie.ll,yiOm;He TeMbl 

nepuoro npHOpHTeTa: «Pa3BHTHe TeOpHH cl>yH.ll.aMeH­

TaJtbHbiX B3aHMO.ll,eHCTBHH, TeopHH aTOMHOfO 5JApa 

H 9A pHbiX B3aHMO.ll,eHCTBHH» (pyKOBO.li,HTeJtb -

B.r.K .IJ.blmeacKHH), «MeTO.IJ.bl H npHJioJKeaaSI CTa-

THCTH'IecKon MeXaHHKH» (pyKOBO.li,HTeJtb 

H.M.IlJiaKH.ll,a). 

BbiJIH aaCJiymaabl .li,OKJia.ll,bl o6 HMeiOm;HXC51 

.li,OCTHJKeHH51X H nepcneKTHBaX HCCJie.li,OBaHHH no 

OT.ll,eJtbHbiM HanpaBJJeHH51M B paMKaX HOBbiX TeM. 

Hay11 o-KOOP.IJ.HHau,HOHHbiH coseT OTMeTHJI ycnew­

aoe aaaepmeaHe npoeKTa KPACT H BblpaaHJI 6Jiaro-

19 



.., 

~apHOCTb H8HOOJiee 8KTHSHbiM ero Y'I8CTHHK8M. 
llpH3H8HO HeOOXO~HMbiM S nOJIHOM OObeMe pea­
JIH30S8Tb npoeKT CllEKTP, SIBJisuo~HHCSI ~aJib­

ueumuM paasuTneM npoeKTa KPACT. 
3H8'1HTeJibHOe SHHM8HHe Ha CeCCHH 6biJIO y~e­

JieHO sonpocaM Me~yuapo~uoro cOTpy~HH'IeCTsa 
JIT<l>. HKC noMep.lKaJI ycHJIHSI ~upeKU.HH JIT<I> no 
OpraHH38LI,HH H pea.!IH38LI,HH llporpaMMbl feif3eH-
6epr- Jla~ay no TeopeTH'IeCKOH <t>nanKe KaK cpe~­
crsa yKpellJieHHSI coTpy~HH'Iecrsa Me~y Teooe­
THKaMH JIT<l> H fepM8HHH. 

6 ceccuK Hay'IHO-Koop~uuau,uouuoro coseTa 
no <IJH3HKe HH3KHX H npoMe)l(yTO'IHbiX 3HepntH, 
13-14 JIHS8ptl. 

Hap~y c Tpa~HU.HOHHbiM OT'IeTOM o sblnOJI­
ueuuu peweuuu HKC u nu<l>opMau.ueu o npowe~­
weM s 1991 r. sueo'lepe~uoM aace~auuu Knn OOJib­
wytO '18CTb csoeu paOOTbl Hay'IHO-Koop~uua­
U.HOHHbiH COSeT nOCSSITHJI o6cy~eHHIO npHHU,HnOS 
<l>HH8HCHpoS8HHSI TeM H npoeKTOS S 1992 r. H OT'Ie­
T8M o xo~e pa6oT no sblnOJIHeHHIO TeM nepsoro 
npuopuTeTa s 1991 r. 0T'IeTbl pyKoso~HTeJien npo­
eKros <l>OBOC, 3BPI1KA, HEATPI1HO, 11K C 
6biJIH npHHSITbl K CSe~eHHIO, O~H8KO OTMe'laJIHCb 
TPY~HOCTH c <t>nuaucuposauneM 3THX npuopnTcT­
HbiX npoeKros. 3aCJiywaH ~oKJia~ o aanycKe u.u­
KJIOTpoHa Y-400M. HKC OTMeTHJI ycneWHbiH <t>n-
3H'IecKun • aanycK yCKOpHTeJISI Ha HOH8X reJIHSI , a 
T8K.lKe yCKOpeHHe HOHOS yrJiepo~a H KHCJIOpo~a ~0 
3Hepmu 40 M3B/HyKJioH. Ceccueu npHHSITa peKo­
Me~aU.HSI o npuo6peTeHHH ECR -HCTO'IHHKa H ycKo­
peHHH paOOT nO C03~8HHIO CHCTeMbl SHeWHeH 
HH.lKeKU.HH HOHos ua ECR-HCTO'IHHKa s U.HKJIOTpoH 
Y-400M, 'ITO noasoJIHT pacwnpHTb so3MO.lKHOCTH 
HOSOI'O YCKOpHTeJISI. 

Ha ceccuu HKC o6cy~aJIHCb ~OKJIMbl o paapa­
OOTKe TeXHH'ICCKHX npoeKTOs KOMnJieKca HaKonnTe­
Jien TSI.lKeJiblx noHos K4-K10 u 11PEH. 0TMe'leHa 

3H8'1HTeJibH8SI paOOTa, npo~eJI8HH8SI KOJIJieKTHSOM 
11ucTnTyTa cosMeCTuo c COTPY~HH'IatOWHMH opra­
HH38U.HJIMH no TeXHH'IeCKOMY npoeKTHpoS8HHtO Ha­
KOnHTeJibHOI'O KOMnJieKca TSI.lKeJibiX HOHOS K4-K 10. 
HKC peKoMe~osaJI ~upeKu,nu 0115111 u JISIP npo­
secru Me~yuapo~HYIO 3KCnepYH3Y TeXHH'IeCKOro 
npoeKTa H8KOnHTeJibHOI'O KOMnJieKCa. 

Hay'IHO-Koop~uuau.noHHbiH coseT OTMeTHJI 
nepcneKTHSHOCTb HCCJie~OS8HHH <l>y~aMeHTaJibHbiX 

xapaKTepHCTHK HeHTpoHa, 3Qxl>eKTOS CJI800I'O S38H­
MO~eHCTSHSI S ~paX H ~epHbiX peaKLI,HSIX, Sbi3S8H­
HbiX peaoHaHCHbiMH ueitTpoHaMH. B 3TOH csSI3H no~­
'lepKHyTa KOHKypeHTOCnOCOOHOCTb npoeKTa 11PEH . 

HKC peKoMe~osaJI o6ecne'IHTb <t>uuaucuposauue 
npoeKTHbiX paooT no npoeKTy 11PEH H H8KOnHTeJIIO 
K4-K10 s 1992 r. 

CeccuSI HKC aaKOH'IHJiaCb o6cy~euneM npo6-
JieM U.eJiesoro <t>uuaucuposaHHSI TeM H npoeKros. B 
XO~e o6cy~eHHH HeKOTOpble CTp8Hbl Sb1CK83bl-

20 

SaJIHCb 38 SblpaOOTKY H peaJIH38LI,HIO npHHLI,HnOB u.e­
JICBOI'O <l>HH8HCHpoB8HHSI npoeKTOS y.lKe B 1992 r. 
B peweHHSIX HKC aanucauo, 'ITO ~upeKU.HH 0115111 
S Te'leHHe 1992 r. CJie~yeT H8'18Tb peaJIH38LI,HIO 
CHCTeMbl U,eJiesoro <l>HH8HCHpoB8HHSI TeM H npoeK­
TOS npHOpHTeTHbiX HanpaBJieHHH, BKJIIO'l8SI Me~y­
Hapo~HOe coTpy~HH'leCTBO. libiJia npHHSITa peKoMeH­
~aU.HSI 0 HeOOXO~HMOCTH ~opaOOTKH nOJIO)I(eHHSI 0 
npasax H OOSI38HHOCTSIX pyKOBO~HTeJISI uay'IHOH Te­
Mbl (npoeKTa). 

6 ceccu.11 Hay'IHO-Koop~uuau,uouuoro coseTa 
no <l>H3HKe SbiCOKHX 3HeprHH, 15-16 JIHB8ptl. 

06cy~HB OT'leT npe~ce~aTeJISI HKC o BblnoJI­
HeHHH peweuuu npe~~y~eu ceccuu, 'IJieHbl HKC 
o~o6pHJIH ero. 

HKC npHHSIJI K cse~eHHIO npe~JIO.lKeHue ~upeK­
U.HH 0115111 0 pacnpe~eJieHHH 6JO~.lKeT8 11HCTHTyTa 
H C'leJI Heo6xo~HMbiM npocHTb yBeJIH'IHTb ~OJIIO 
cpe~CTS Ha HCCJie~OB8HHSI nO <l>H3HKe BbiCOKHX 
3Hepmu ue Meuee 'I eM ~o 40% OT 6JO~.lKeTa. 

libiJia aaCJiymaua uu<l>opMaU.HSI npo<l>eccopa 
B.A.MaTBeesa 0 rocy~apcTBeHHOH POCCHHCKOH 
nporpaMMe S o6JiaCTH <l>H3HKH BbiCOKHX 3HepmH H 
3JieMeHTapHb1X 'lacruu. u s o6JiacTH <t>y~aMeHTaJib­
uoit ~epHOH <l>H3HKH. 

HKC aaCJiymaJI ~OKJia~bl no TeMaM, KOTOpble 
peKOMe~OB8Hbl ~HpeKLI,HSIMH 0115111, Jl800p8TOpHii 
H HTC 0115111 B Ka'lecTse TeM nepsoro npuopuTeTa. 
B peayJibTaTe nonMeuuoro auKeTHpoBaHHSI 'IJieHhl 
HKC sKJIIO'IHJIH B 'IHCJIO nepsoo'lepe~HbiX 11 npo­
eKTos u nporpaMM ncCJie~osauun. HKC peKoMe~o­
saJI ~upeKU.HSIM 11HCTHTyTa H JIB3 yBeJIH'IHTb speM.si 
pa6oThl cnHxpo<l>aaoTpoHa s TeKyW.eM ro~y no cpas­
HeHHIO c 1991 r. HKC C'leJI ueo6xo~HMbiM BhlnOJI­
HHTb OOSI3aTeJibCTBa nepe~ 11<1>83 no npoeKTaM 
CB.LI. H M.LI.C B CBSI3H c npo~OJI.lKatO~HMHC.si pa6o­
TaMu Ha yCKOpHTeJie Y-70 B 1992-1993 rr. 

HKC peKoMe~oBaJI npo~OJI.lKHTb B 1992 r. paa­
pa6oTKY npoeKTa H8KOnHTeJibHOI'O KOMnJieKCa 
(C-Tay-<t>a6pHKH), HanpaSHTb B CTp8Hbl-y'l8CTHHLI,bl 
011~11 KOHLI,enTyaJibHbiH npoeKT C pe3yJibT8T8MH 
Me~yuapo~uoit 3KcnepTH3bl. HKC noMep.lKaJI 
npe~Jio.lKeuue HTC 0115111 o BKJIJO'leuuu B 'IHCJIO 
TeM nepsoro npuopnTeTa pa3BHTHe 6u6JIHOTe'IHOro 
KOMnJieKca. 

Ha ceccuu 6biJI aaCJiywaH ~oKJia~ B.ll.lllupuKo­
sa 00 opraHH38LI,HH Me~yuapo~HOH KOMnbtOTepHOH 
CeTH C HCnOJib30B8HHeM cnyTHHKOB CB.si3H Ha 6aae 
0115111 H CKC s JJ.y6He (npoeKT KOKOC). Bblpa.lKe­
ua 38HHTepeCOS8HHOCTb SO SBO~e S 3KCnJIY8T8LI,HIO B 
1992 r. cnyTHHKosoit CBSI3H 0115111-3ana~HaSI 

Espona. HKC C'leJI oco6euuo aKTyaJibHbiM no~KJIIO­
'IeHne nJio~a~KH JIB3-JICB3 K ceTH Ethernet s 
nepsoit nOJIOSHHe 1992 r. H O~OOpHJI BKJIIO'IeHHe Te­
Mbl KOKOC s 'IHCJIO TeM nepsoro npuopnTeTa. 

HKC aaCJiywaJI ~oKJia~ npo<l>eccopa q .nep~pu­

caTa <CiliA) <<11cCJie~osauue CTPYKTYPhl ~enTpoua 



Ha MaJihiX paCCTO.SIHH.SIX» H OTMeTHJI, 'ITO np~maeT 
Ba)f(HOe 3Hal.leHHe npoBe~eHHIO 3KCnepHMeHTOB Ha 
ny'IKaX nOn.SipH3a~HOHHhiX ~eHTpoHOB B ~y6ue H 

CaKne. 

6 ceccu.SI Hayquo-Koop~uua~uouuoro coseTa 
no HCCJJe~OB3HHIO KOHJJ.eHCHp083HHbiX cpe~ .SIJJ.ep­
HbiMH MeTO~aMH, 15-16 SIHB3p.S1. 

3acnymau OT'IeT npe~ce~aTM.SI HKC o BhlnoJJ­
ueHHH pemeuuif npe~~ym;ux ceccHH HKC, a TaK)f(e 
HH<i>opMa·~H.SI 0 pemeHH.SIX BHeO'Iepe~HOH CeCCHH 
KTITI. HKC OTMeTHJI ue~OCTaTO'IHOCTb <t>uuau­
cuposaHH.SI TeM (uanpasneHHH) nepsoro npuopHTeTa 
H o6paTHJIC.SI K ~upeK~HH Ol1.sll1 c npeMO)f(eHHeM 
npoH3BeCTH <I>HHaHCHpoBaHHe nporpaMMhl no <l>KC 
H p~o6uonomH B 1992 r. B nonuoM otTheMe H no 
seeM CTaTb.SIM 6IO~)f(eTa. HKC peKoMe~osan: Ylle­
HOMY COBeTY C03~aTb KOMHCCHIO M.SI COBepmeHCTBO­
BaHH.SI Tiono)f(eHH.SI o HKC, BKniO'Ia.SI MexaHH3M 

pe~eH3HpoBaHH.SI npoeKTOB H OT'IeTOB. 
EHno npe~crasneuo 13 uay'IHhiX ~oKna~oB o 

peaynbTaTax H nepcneKTHBax uccne~osaHHH no 
<I>KC B Ol1.sll1, B TOM 'IHcne 4 ~oKna~a 3KcnepTOB­
cne~HaJIHCTOB B o6naCTH ueifTpoHHOH <t>uaHKH H3 
fepMaHHH. 3KcnepThl OTMeTHJIH B:hiCOKHH ypoBeHb H 
aKTYaJibHOCTb nposo~HMhiX B Ol1.sll1 uccne~osaHHH 
nO <I>H3HKe KO~eHCHpoBaHHhiX cpe~. 

~HCKYCCH.SI paaropenaCb npH o6cy~eHHH npHH­
~HnOB <I>HHaHCHpoBaHH.SI npoeKTOB H TeM B 1992 r. 
HKC cqen ueo6xo~HMhiM OTKaaaTbC.SI OT cyw;ecrsy­
IOm;eif npaKTHKH npo6neMHO-TeMaTH'IeCKOro ITJJaHH­
poBaHH.SI H nepeHTH K CHCTeMe <I>HHaHCHpoBaHH.SI Ha 
OCHOBe KOHKypca TeM (npoeKTOB) nO HanpasneHH.SIM. 

7 ceccu.SI Hay'IHO-KOOPJJ.HHa~Houuoro coseTa 
no HCCJJeJJ.OB3HHIO KOHJJ.eHCHpoBaHHbiX cpeJJ. .SIJJ.ep­
HbiMH MeTOJJ.3MH, 24-25 HO.S16p.SI. 

Ha ceccuu 6HnH aacnymauhl OT'IeT npe~ce~aTe­
ml HKC o BhlnonueHHH pemeuuif 6 ceccuu HKC H 
uu<l>opMa~H.SI o pemeHH.SIX cosem;aHHSI KTITI, Ylleuo­
ro COBeTa H <l>HHaHCOBOro KOMHTeTa B 1992 ro~y. 
HKC OTMeTHJI, 'ITO <l>~uaucuposauue TeM nepsoro 
npHOpHTeTa He 6HnO ooecne'leHO, H oopaTHJICSI K ~H­
peK~HH l.fHCTHTyTa C npe~nO)f(eHHeM opraHH30BaTb 
B 1993 ro~y OT~MbHhle CyOC'IeTa ~n.SI npHOpHTeTHhiX 
uanpasneuuif cornacuo Bhlpa6oTaHHhiM npu <i>oPMH­
posaHHH 6IO~)f(eTa Ol1.sll1 npuopuTeTaM. 

HKC aacnyman: OT'IeTHhle ~oKna~hl o aasepmae­
MhiX TeMax ( «l1ccne~osauue BTCTI c noMOID;biO 
.SIJJ.epHhiX MeTO~OB» H <<Pa3BHTHe H COBepmeHCTBO­
BaHHe KOMITJJeKca l.fEP-2>>), OTMeTHJI OCHOBHhle 
peaynbTaThl HCtne~oBaHHH no 3THM TeMaM H npe~­
nO)f(HJI npoMHTb HX COOTBeTCTBeHHO Ha 3 H 5 neT. 

EHn aacnymau ~oKna~ no TeMe <<l1ccne~osaHHSI 
KO~eHCHpoBaHHhiX cpe~ Ha peaKTOpe l.fEP-2». 
HKC OTMeTHJI OCHOBHhle peayJJbTaThl, nonyqeuuhle 
Ha ~eHCTByiOID;HX <I>H3Hl.leCKHX ycTaHOBKaX 3a 
npome~mHH ro~. Oco6o 6Hno OTMel.leuo coa)J.auue 

ueifTpouuoro <l>ypbe-~u<l>paKTOMeTpa BhiCOKoro paa­
pemeHHSI )J.n.SI npose)J.eHH.SI CTPYKTYPHhiX uccne)J.o­
sauuif. HKC yTsep~HJI nporpaMMY uccne~osaHHH no 
<I>H3HKe KO~eHCHpoBaHH:hiX cpe~ H pa)J.HOOHOnOmH 
B 1993 r., a TaK)f(e C'IM ~enecoo6pa3HhiM 
o6paTHTbC.SI B iJ.HpeK~HIO C npocbOOH 0 npe~OCTaB­
JJeHHH C)f(eMeC.SI'IHhiX o<I>H~HaJibHhiX <I>HH3HCOBhiX 
OT'IeToB JJa6oparopH.SIM u pyKoso~HTM.SIM TeM. 

HKC OTMCTHJI, 'ITO ueshlnonueuue pemeHH.SI 
Ylleuoro coseTa no <t>uuaucuposaHHIO uanpasneHHSI 
<l>KC MO)f(eT npHBeCTH K OCTaHOBKe peaKTOpa 
l1EP-2. Y liHThiBa.SI HHTepec CTpau-y'laCTHH~ OUSII1 
K <I>KC, HKC o6paTHJICSI K YlleHoMy coseTy c npocb-
6oif o6 ys enH'IeHHH <t>uuaucuposaHHSI B 1993 ro)J.y ~o 
21% OT nonuoro 6IO~)f(eTa Ol1.sll1. 

7 ceccu.SI Hay'IHO-KOOpJJ.uuau,uouuoro coseTa 
no <I>H3HKe'Bb1COKHX :meprHH, 25-27 HO.S16p.SI. 

Ha ceccuu 6Hn aacnymau OT'IeT npe)J.ce~aTM.SI 
HKC o BhlnonueuHH pemeuuif 6 ceccuu HKC, a TaK­
)f(C uu<l> pMa~HSI o pemeHH.SIX ceccuu KTITI, Ylleuoro 
COBeTa H <l>HHaHCOBOI"O KOMHTeTa B 1992 r. H ITJJaHaX 
iJ.HpeK~H Ol1.sll1 ua 1993 r. HKC o~o6pHJI onepa­
THBHhle )J.eHCTBHSI iJ.HpeK~HH OUSII1 no <i>oPMH­
posaHHIO nporpaMMhl COBMeCTHhiX uay'IHhiX HCtne­
)J.OBaHHH H MeTO~H'IeCKHX paapaOOTOK Ha BHOBb 
coa~asaeMhiX ycKopHTMbHhiX KOMITJJeKcax H peKo­
Me~osan npo)J.OJI)f(HTb npaKTH'IeCKYIO paOOTY no 
yKpeiTJJeHHIO COTPYIJ.HH'IeCTBa c U:EPH H CiliA. 

HKC o6paTHJICSI K KTITI, YlleuoMy coaeTy, 
iJ.HpeK~HH Ol1.sll1 c npocb6oif pemHTMbHO noMep­
)f(aTb ~MeBOe TeMaTH'IeCKOe <I>HHaHCHpoBaHHe, Ha­
'IHHa.SI c 1993 r . 

3acnymaB OT'IeThl nO HeKOTOphiM TeMaM H npe)J.­
JIO)f(eHHSI JJa6opaTopuif s TITTI 1993 ro~a. HKC OT­
MeTHJI, TO aasepmeu Ba)f(HhiH 3Tan pa6oT no sso~y 
B ~eifcTBHe uyKnoTpoua. HKC npocHT ~upeK~HIO 
Ol1.sll1 sceMepuo co)J.eifcrsosaTb aanycKy uyKnoTpo­
ua, pa60TaM no KOMITJJeKcy MeMeHHOro BhiBO~a, 
pa3BHTHIO ny'IKOB H asToMaTuaa~HH uyKnOTpoua B 
1993 r. H KC noMep)KaJI npe~no)f(euue no npose­
~eHHIO 3KCnepHMeHTOB Ha nOn.SipH30BaHHhiX nyl.IKaX 
JIB3 0 11.sll.f, HX pa3BHTHIO H C03~aHHIO M.SI HHX 
llOJJ.SipH3 BaHHOH MHillCHH. 

PaccMOTpes npe)J.nO)f(eHHSI o6 yqacTHH Ol1.Sil1 B 

3KCnepHMeHTax Ha sse (CiliA)' HKC nOMCP)f(aJI 
yqacTue COTPYIJ.HHKOB 011.sll1 B paapa6oTKe npoeK­
TOB uccn iJ.OBaHHH ua ycTaHOBKax SDC H GEM. 

HKC OTMeTHJI BhiCOKHH yposeub H sa)f(HOCTb 
coTPYil.Hlll.lecTBa IJ,EPH- Ol1.sll1 u BhlpaaHJI 6naro­
)J.apuocTb IJ,EPH aa noMep)f(KY H BhiCOKYIO o~eHKY 
Ka'leCTBa pa6oT cne~HaJIHCTOB Ol1.Sil1. HKC TaK)f(e 
OTMeTHJI ueo6xOiJ.HMOCTb aKTHBHOro npo)J.On)f(eHHSI 
COTPYIJ.HU'IeCTsa no 3KcnepuMeHTY ~EJI<I>l1, BKniO­
'Ia.SI y'laCTUC B MO~CpHH3a~HH yCTaHOBKH, H nOMep­
)KaJI npo~OJI)f(eHHe 3KCnepHMeHTOB no <I>H3HKe ~H­
MeaoaTOMOB s IJ,EPH. HKC o~o6pHJI yqacrue rpynn 
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3aceAaHHe 7 ceccHH HayqHo-KOOPAHHai..IHOHHOro coseTa OHSIH no tjlH3HKe BbiCOKHX :mepmA 

OM.siM B noAroTOBKe npoeKTOB 3KcnepnMeHTOB NISI 
LHC. 

H3 ceccHH 33CJiym3H AOKJiaA K .Il.Mhi3HHKOB3 o 
npoeKTe YHK. HKC nOATBepAHJIOOJibWYIO 33HHTe­
pecoB3HHOCTb OM.siM B 3KcnepuMeHTaJibHOH npor­
p3MMe H3 YHK. 

BhiJI p3CCMOTpeH sonpoc o nepes~>~6op3x p36o1Je­
ro opr3H3 HKC. IlpeN~oxeuo npoN~HTb noJIHO­
MO'IHSI pa6o11ero opraH3 HKC AO CJieAyiOm;ero 33ce­
A3HHSI. RKC Bhlp33HJI 6JI3roA3PHOCTb M.r.ill34>pa­
uoso:H 33 OOJihmyiO u nJIOAOTBopuyiO p360Ty B 
K31JecTBe y11eHoro ceKpeT3PSI COBeT3 u H36paJI yqe­
HhiM ceKpeT3peM HKC AOKTOpa cPH3HKO-M3Te­
M3TH1JecKux H3YK P • .si.3yJihK3pHeeB3. 

7 ceccHSI H3y'IHO-ICOOPAHH3LI)fOHHoro coBeT3 
no cPH3HKe HH3KHX H npoMe:lKyTO'IHbiX :meprHH, 8-
9 .n.exa6pSI. 

7 ceccuSI H31JaJI3Cb c OT'IeT3 npeACeA3TeJISI H KC 
0 BhlnOJIHeHHH pemeHHH npeANAYDJ;eH ceCCHH. qJie­
H3M HKC 6hiJI3 A3H3 HHcPoPM3D;HSI o pemeHHSIX npo­
meAWHX B 1992 r. 33CeA3HHii KIIII, <l>HH3Hcosoro 
KOMHTeT3 u YlleHoro coBeT3. 

B CBSI3H c opr3HH33n;ne:H CT36HJIH33D;HOHHoro 
cPoHA3 NISI cPHH3HCHpoB3HHSI p360Tb16330Bhlx yCT3-
HOBOK MBP-30 H cP330TpoH3 HKC npocHJI Y11eHhiH 
COBeT paCCMOTpeTb BOnpoc 0 cPHH3HCHpoB3HHH H3 
6JOA)I(eT3 OM.siM HecKOJibKHx 3KcnepuMeHTOB H3 
3THX yCT3HOBK3X. 

H3 ceccuu 6hiJIH 33CJIYW3Hhl OT'IeThl no TeM3M 
nepsoro H sroporo npuopHTeTOB H npeN~O)I(eHHSI no 
p360T3M H3 1993 r. HKC OTMeTHJI, 'ITO, uecMOTpSI H3 
TPYAHOCTH, noJiy'leHhl HHTepecHhle pe3yJihT3Thl no 
3THM H3np3BJieHHSIM ucCJieAOB3HHii. HKC o6pa­
THJICSI K Y11euoMy coseTy c npoch6o:H paccMOTpeTb 
BOnpoc 00 ooecne'leHHH cPHH3HCHpoB3HHSI n epBO­
O'IepeAHhiX 3KCnepHMeHTOB C lJeTKHM HX pa3~eJie­
HHeM no TeM3M H npoeKT3M H COXp3HeHHeM yCT3-
HOBJieHHOro p3Hee COOTHOWeHHSI Me~y H3np3B-
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JieHHSIMH. C 3TOH n;eJibiO HKC peKoMeUAOBaJI BBeCTH 
B 1993 r. peaJibHoe n;eJieBoe cPHH3HCHpoBaHHe, nOA­
KpenJieHHOe npaB3MH pyKOBOAH'feJISI TeMhl, H opra­
HH30B3Tb OTAeJibHhle cy6c'leT3 JI36opaTOpu:H c np3-
BOM C3MOCTOSITeJibHOro p3CXOAOB3HHSI cpeACTB. 

HKC p3CCMOTpen COCTOSIHHe AeJI H3 nycKOBhiX 
OObeKT3X, peaJIH3yeMbiX no npoeKT3M yCKOpHTeJISI 
Y-400M (MI..J;-400) u YCT3HOBKH <I>OBOC. HKC 
KOHCT3THpoBaJI, 'ITO B CJIY'I3e peaJibuoro o6ecne­
'leHHSI cPHH3HCHpoB3HHeM MOXeT 6h1Tb 33BepmeH3 B 
H3-'laJie 1993 r. Tp3HCnOPTHpoBK3 ny'IK3 HOHOB AO 
yCT3HOBKH <l>QBQC, KOTOpaSI K 3TOMY BpeMeHH AOJI­
XH3 6h1Tb nOAroTOBJieH3 T3KXe K npoBeAeHHIO nep­
BOO'IepeAHhiX 3KCnepHMeHTOB. 

HKC 6hiJIH npeACT3BJieHhl AOKJiaAhl o xoAe p33-
p36oroK HOBbiX npoeKTOB 6hi30BhiX YCT3HOBOK: H3-
KOnHTeJibHOro KOMnJieKca TSIXeJihiX HOHOB K4-K10 
u ue:H:Tpouuoro HCTO'IHHK3 MPEH. ITo TexHH'IecKo­
MY npeN~oxeHHIO npoeKT3 K4-K10 6hiJI3 npoBeAeH3 
Me~yH3poAH3SI 3KcnePTH33, A3BW3SI BhiCOKYIO 
on;eHKY 3TOMY npeN~oxeuuiO. H3y'IH3SI nporp3MM3 
KOMnJieKca p3CCMOTpeH3 H3 p3001JeM COBeDJ;3HHH B 
CMoJieuun;e (qC<l>P). B p3MK3X AOrosop3 c M.sl<l> 
CO PAH no ueiiTpoHHOMY HCTO'IHHKY MPEH B 
1992 r. 6biJIH H31J3Thl pa60Tb1 no npoeKTHpoB3HHIO H 
Mo~enupos3HHIO PS~A3 y3JioB ycKopHTeJISI 3JieKTpo­
HOB. HKC ClfHT3eT, 'ITO HeOOXOAHMO cpo'IHO 33-
KJIIO'IHTb AOroBOp C M.sl<l> (HOBOCH6HpcK) H3 1993-
1995 rr. OTHOCHTeJibHO npoBeAeHHSI 3THX pa60T H 
ooecnelJHTb cPHH3HCHpoB3HHe 3THX npoeKTOB. 

HKC 33CJiymaJI H3Y'IHhle AOKJiaAhl o6 HCCJieAo­
B3HHSIX B Tpex H3np3BJieHHSIX, BXOASIDJ;HX B KOMne­
TeHLI)fiO HKC, HHcPoPM3LI)fiO o COTPYAHH'IeCTBe 
JI.siii OM.siM c S~Aepuo-ucCJieAOB3TeJibCKHM n;eHTpoM 
LF As IOJiuxe (repM3HHSI) LAMPF (CiliA). T3K)I(e 
33CJiym3Hhl AOKJI3Ahl o6 HTOrax Tpex KpynHhiX Me)I(­
AYH3poAHbiX Kouct>epeHD;Hii no S~Aepuoii cPH3HKe, 
npoBeAeHHhiX B 1992 r. B .D:y6ue, BepHK3CTeJib -
Kuece u Bnc6aAeHe <repM3HHSI). 



5 ceccHJI Hay'IHO-KOOPD.HHau,HOHHoro coseTa 
no eJJ.HHOH TeXHH'IeCKOH OOJIHTHKe, l 0 JJ.eKa6pst. 

HKC npHHJIJI K cse~eHHIO HH<l>opMau,HIO 
A.H.CucaKstHa o pemeuustx cose~aHHSI KTITI, Y'le­
uoro COBeTa H <l>HHaHCOBOro KOMHTeTa 1992 r. H nJia­
HaX ~HpeKIJ;HH 0115111 Ha 1993 r., OOMepX<aJI nJiaHhl 
~upeKIJ;HH ua 1993 r. H o~o6pHJI TITTI HI1P 0115111 
Ha 1993 r. B 'laCTH, KaCaiO~eHCSI HanpaBJieHHSI e~H­
HOH TeXHH'IecKon noJIHTHKH. 

Tio ~OKJia~y rJiaBHOro HHX<eHepa 0115111 
B.TI.Capauu;esa o nnauax s o6nacTH e~uuou Tex­
HH'IeCKOH noJIHTHKH HKC npHHSIJI peKoMetmau.uu o 
ueo6xo~HMOCTH 6oJiee nonuoro ucnOJih30BaHHSI ua­
Y'~HO-TexHH'IecKoro H npou3so~cTseuuoro noTeH­
u,uaJia 11HCTHTyTa OpH peaJIH3aU,HH npoeKTOB HOBhiX 

6a30BhiX ycTauosoK, onpe~eneHHSI yCJiosuu <PYHK­
u;uouuposaHHSI co3~asaeMhlx uayquo-xo3pac'leTHhiX 
no~pa3~eJieHHH 6a30BhiX ycTaHOBOK (BhiBO~HMbiX H3 
610~X<eTa) , pa3BHTHSI CHCTeM aBTOMaTH3HpoBaHHOro 
npoeKTHpoBaHHSI, Onpe~eJieHHSI CTaTyCa npoH3BO~­
CTBeHHbiX no~pa3~eJieHHH KaK 3KOHOMH'IeCKH caMO­
CTOSITeJibHbiX X03pac'leTHhiX OO~pa3~eJieHHH C 
npHOpHTeTHbiM BbiOOJIHeHHeM 3aKa30B 11HCTHTyTa. 

HKC no~po6uo paccMoTpen pa3BHTHe uu<t>op­
Mau,uoHHO-Bbi'IHCJIHTeJibHOH HH<f>pacTpyKTyphl 
0115111, XO~ paooT DO 3anycKy CHCTeMhl KOCMH'IeC­
KOH KOMnhJOTepuou CBSI3H KOKOC. B pe3yJihTaTe 
OOcy~eHHSI 6b1JIO peKOMeH~OBaHO paCCMOTpeTb 
sonpoc o6 yseJIH'IeHHH MO~HOCTH u,euTpaJibHbiX 
cepsepos, OTMe'leua saX<HOCTb e~uuoro no~xo~a K 
npHOOpeTeHHIO cpe~CTB Bhi'IHCJIHTeJibHOH TeXHHKH, 
CeTeBOro oOOpy~OBaHHSI H JIHU,eH3HpoBaHHSI npor­
paMMHbiX npo~yKTOB. Jl.HpeKU,HH 0115111 peKOMeH­
~OBaHO BhiCTynHTb C HHHU,HaTHBOH no opraHH3aU,HH 

no~KOM TeTa ~JISI pa6oThl c EsponeifcKoif ceThiO 
HEPNET cTpau-y'laCTHHU. 0115111 H co3~aHHIO CKO­
pocTuoro KaHaJia KOMnbiOTepHOH CBSI3H C CeTbiO 
HEPNETUSA. 

3aCJiymaHhl ~oKJia~hl o xo~e pa6oT no 3anycKy 
uyKJioTpoua, coopyX<eHHIO Y -400M. Ha ocuosauuu 
o6cyX<~eHHSI HKC OTMeTHJI 3Ha'IHTeJibHYIO pa6oTy, 
npoBe~eHHYIO Ha 3THX KpynHbiX 6a30BbiX ycTaHOB­
KaX, H peKOMetmOBaJI <l>opcHpoBaTb HX 3anyCK. 

HKC ou.euHJI KaK saX<HYIO pa6oTy no 3anycKy 
Kpuore uoro 3aMe~JIHTeJISI peaKTopa 11BP-2 s Jia6o­
paTopuu HeHTpoHHOH <f>H3HKH. 

03HaKOMHBWHCb C HH<l>opMaiJ;HeH 0 pa3paOOTKe 
H C03~aHHH npoTOHHbiX l.I,HKJIH'IeCKHX yCKOpHTeJieH, 
HKC OTMeTHJI ycnemuoe Bhlnonueuue pa6oT cosMe­
CTHO c TexHH'IeCKHM yuusepcHTeToM M10uxeua, 
pa3pa6oTKy npoeKTa IJ;HKJIOTpoua Y -200T ~JISI Pec­
ny6JIHKH Y-36eKHCTaH. 

HKC paccMOTpen sonpoc o xo~e pa6oT no npo­
eKTHpoBaHHIO HOBhiX 6a30BhiX YCTaHOBOK 11HCTHTy­
Ta- ycTaHOBKH HPEH, KOMnneKca K4-Kl0, KOMn­
neKca C-Tay <f>a6pHKH H HCTO'IHHKa CHHXpoTpoHHOro 
H3Jiy'leHHSI. 0TMe'leHa 3Ha'IHTeJibHaSI npoeKTHaSI 
pa6oTa, nonoX<HTeJihHhle pe3yJihTaThl Me~yuapo~­
HOH 3KcnepTH3hl npoeKTOB H ueo6xo!J.HMOCTb npo­
~onX<eH SI npoeKTHhiX pa6oT B 1993 r. B CBSI3H c pa3-
pa6oTKOH npoeKTOB HOBhiX 6a30BhiX ycTaHOBOK 
peKOMetmOBaHO paCCMOTpeTb COCTOJIHHe paooT no 
BhiCOKOBaKyyMHOH TeXHOJIOrHH B 0115111. 

Ha ocuosaHHH ~oKJia~a o pa3pa6oTKax ~eTeKTO­
pos s 0 115111 HKC peKoMetmOBaJI ux noMepX<:iTh H 
OTMeTHJI nepcneKTHBHOCTb HCnOJib30BaHHSI ~eTeKTO­
poB Ha ny'IKaX 6a30BbiX ycTaHOBOK 11HCTHTyTa, a 
TaKX<e B Me~yuapo~HhiX npoeKTax. 
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3a Btx,llaiOUlHCCSI JlOCTH.)I(CHHSI B OOJJaCTH 
TeopeTH'4CCKOH cPH3HKH aKa.llCMHKY H.H.Eoront0-
6osy (nOCMCpTHO) npHCy.)I(JleHa MC,lla.Jlb HM. 
n.A.M.LlHpaKa, Y4PC.)I(JlCHHaSI MC.)I(JlyHapo,llHIXM 
U.CHTpoM TCOpCTH4CCKOH cPH3HKH (TpHCCT, 
VITaJlHSI). 

npeMHSI HM. H.H.Eoronl06osa H MC.lla.Jlb AKa)le­
MHH TBOp4CCTBa npHCY.)I(JlCHa JlHpCKTOpy 0tThC,llH­
HCHHOro HHCTHTyTa Sl,llCpHtxX HCCJlC,llOBaHHH 4JlCHy-

nPEMHH OHSIH 

Ha coHCKaHHC npcMHH OVISIVI Ja 1992 roA6txJJH 
BIX)lBHHYT.bi JJY4WHC Hay4HO-HCCJICLIOBaTCJlbCKHC, 
Hay4HO-MCTOLIH4CCKHC H Hay4HO-TCXHH4CCKHC 
pa6oTtx, stxnoJJHCHHtxe COTPY.llHHKaMH VIHCTHTyTa. 
PeweHHCM Y4eHoro coseTa OVISIVI OT 12 SIHBapSI 
1993 ro,lla npHCy.)I(JlCHIX CJlC.llYIOUlHC npCMHH: 

no HAY4HO-VICCJ1EllOBATEJ1bCKVIM 
TEOPETJ14ECKVIM PAEOTAM 

flepeait npe.Muit 
<<MCTO,ll HCCJlCLIOBaHHSI CHJlbHOH CBSI3H H Q>aJO­

BOH CTPYKTyptx s KBaHTosou TeopHH nOJJSI». 
Asroptx: r.raH6o./m, r.B.EQ>HMOB, C.H.HC,llCflbKO. 

Bmopail npeMUil 
<<0nepaTOp Q>a3tx H cPJJYKTyaU.HH CBCTa B 

HCJ!HHCHHIXX npou.eccax». 
ABroptx: 3.VI.A.lrncKCHLICpoB, u.raHLJ.Or, P.3aBOA­

HIX, E.K.MyJ)3axMeroB, B.H.nonos, P.ToHacb, Xo 4 YHr 
3yHr, A.B.lJH.)I(OB, A.C.WyMOBCKHH, B.C.SipyHHH. 

no HAY4HO-VICCJ1EllOBATEJ1bCKVIM 
3KCnEPVIMEHTAJ1bHbiM PAEOTAM 

flepeait npe.Muit 
«VfCCJlCLIOBaHHC CBOHCTB cynepHCHTpoHooOOra­

UlCHHIXX Sl,llCp fCJlHSI H JlHTHSI B 3KCnCpHMCHTaX DO 
ynpyroMy paCCCSIHHIO» 
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KoppecnoHAeHTY PoccHHCKOH aKa,lleMHH HayK 
B.r. KaAtxwescKoMy. 

rocy,llapcTBCHHaSI npeMHSI PocCHHCKOH <l>e,llepa­
U.HH Ja 1992 ro,ll s o6nacTH HayKH H TCXHHKH npu­
cy.)I(JleHa B.C.AJJQ>eesy, 3.B.BopucoscKoH, B.K.Ky­
pSITHHKosy, B.l1.Jlo6aHosy, E.A.MaTIOmescKoMy, 
VI.A.llieJJaesy, JI.r.MaKaposy (nocMCPTHO) - 3a 

pa3pa6oTKy u C03AaHHe 3KOHOMH'4HhiX csepxnposo­
LISIWHX MarHHTOB ,llJUI yCKOpHTCJJCH BhiCOKHX 3HCpmH. 

AsToptx: K.Bop4a, <l>.A.rapees, Ll.fHHMO­
MIOJJJJep, A.M10J1J1ep, M.JlesnTOBH4, C.M.JlyKbSI­
Hos, 10.3.neHHOH.)I(KCBH4, H.K.CKo6eJJes, 
C.n.TpeTbSIKOBa. 

Bmopait npeMUit 
<<l13MepeHHC pa3HOCTCH 3apSI,ll0BhiX pa,llHyCOB 

Sl,llCp H Sl,llCpHIXX MOMCHTOB MCTO)laMH Jla3epHOH 
CDCKTpocKODHH>>. 

AsTOptx: IO.n.raHrpcKHH, 4.rpa,lle4Hhl, 
c.r.3eMJJSIHOH, VI.H.l130CHMOB, B.K.KyJJb,ll.)l(aHOB, 
K.n.MapnHosa, B.H.MapKos, E.r.Ha,ll.)l(aKos, YaH 
KoHr TaM. 

no HAY4HO-MET01ll14ECKHM l1 HAY4HO­
TEXHVI4ECKHMPABOTAM 

fl epeait npeMUil 
«ManoyrJJOBOC paCCCSIHHC HCHTpoHOB KaK MCTO,ll 

HCCJICLIOBaHHSI Ha,llMOJJeKynSipHOH CTPYKTYPhl seme­
CTBa». 

AsToptx: B.IO.BeJJa6oTHos, A.B.KyH4eHKo, 
IO.M.OcTaHeBH4, ttnnewTHJJ, JI. Yep, H.H.Cep­
AIOK. 

,4ee amopble npe.Muu 
<<Pa3paOOTKH, HCCJlC,llOBaHHSI H npHMCHCHHC ,llC­

TCKTOpoB H300pa.)I(CHHH BIXCOKOfO pa3pCWCHHSI». 
AsToptx: C.E.BacHJJbeB, IO.B.3aHeBCKHH, 

B.VI.MHKepos, T.H3TywHJJ, A.H.nonos, JI.n.CMtx-



72 cecCHll Y'leHoro coseTa OIUIH. Jl:HpeKTOP HHCTHT)'Ta npo<j>ecco B.r .KaJibiwescKHH spy'laeT JIIUJJIOMbi npeMifH 
OIUIH 33 1991 I'OJI 

KOB, LJ:.M.XeH:Kep, r.A. lJepeMyxuua, C.Il. lJepueu­
KO. 

<<0CHOBHhle npHMeHeHH.si H pa3paOOTKH TenJIO­
BhiX JJ;eTeKTOpoB llaCTHIJ:». 

ABTophl: B.C.HerauoB, B.H.Tpo<I>HMOB. 

ITO HAYIIHO-TEXHI1IIECKI1M 
IlPI1KJIALI:HhiM PABOT AM 

ll epeast npe.MUSL 
<<IloJiylleHHe pa~HOXHMHlleCKH H H30Tonuo YJib­

TpaliHCToro DJIYTOHH.si-237 JJ;J151 HCCJieJJ;OBaHHH ero 
MeTaOOJIH3Ma B opraHH3Me lleJIOBeKa}>. 

ABTophl: IO.IJ,.Orauec.siu, C.H.LI:MHTpHeB, 
r.B.ByKJiaHOB, r . .SI.CTapo.o;y6, A.<l>.HoBropoJJ;OB, 
IO.B.IOmKeBHll, IO.Il.XapHTOHOB, C.B.lllumKHH, 
JI.l1.CanaMaTHH, H.B.IlponHu. 

/I.Be emopble npe.Muu 
«C03JJ;aHHe <j>a30TpoHa C npocTpaHCTBeHHOH 

Bapuau:HeH: MarnHTnoro noJI.si ua 3Hepm10 680 M3B}>. 

ABTophl: B.Il.LI:)I(eJienoB, B.Il.LI:MHTpHeBCKHH, 
JI.M.Ouuw;euKo, IO.H.LI:euucoB, A.A.rJia3oB, 
H .JI.3aOJiaTHH, B.B.KanuHHlleHKo, A.T.BacHJieu­
KO, O.B.CaBlleHKO, C.B.Bopo)I(IJ:OB. 

<<0XJia~aeMhle TOKOBBOJJ;hl JJ;JI51 IJ:HpKy-
JISIIJ:HOHHhiX CBepxnpoBOJJ;.siiiJ;HX MarHHTOB HYKJIOTpo­
ua>>. 

ABTOphl: 
10 .A.lliHIIIOB. 

B.LJ:.BapTeHeB, 

lloow,pumeJZbH.ble npe.Muu 

B.l1.LJ:au:KoB, 

<<M eTOJJ;hl cneKTpaJibHOro ynpaBJieHH.si, TOliHO­
pema Mhle KBaHTOBhle MOJJ;eJIH H TeOpH51 JJ;BH)I(eHH.si 
BOJIH DO pemeTKaM KaHaJIOB (HJIH CMeiiiHBaeMhiX 
6a3HCHhiX KOH<j>HrypaU:HH) ». 

ABTop: B.H.3axapbeB. 
~<3BOJIIOU:H51 JJ;BOHHOH .siJJ;epHOH CHCTeMhl, o6pa-

3YIOIIJ;eHC51 B rJIYOOKOHeynpymx CTOJIKHOBeHH.siX 
.siJJ;ep». 

ABTOphl: r.r.A.o;aMSIH, H.B.AHTOHeHKO, 
P .B.LJ:)I(oJioc, C.Il.l1BanoBa, A.K.HacHpoB. 

«11CCJieJJ;OBaHHe p-HelleTHhiX KOppeJI51IJ:HH B 
peaKIJ:HSIX Ha JierKHX 51JJ;pax npH 3aXBaTe TeTIJIOBhlX 
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~ 
fiOJISipH30BaHHbiX HeihpoHOB C BhiJieTOM 3apSDI<ew-
HhiX llaCTHU.». 

ABTOphl: IO.M.fne,neuos, 
c.c.nap)I(HU.KHH, B.A.Becua, 
E.B.lliynbmua (Cn 11~ <l>). 

IO.n.nonos, 
11.C.0KyHeB, 

«3KcnepuMeHTaJibHOe HCCJie,nosauue ,neJJbTa­
H300aphl B st.npaX>>. 

AsTophl: C.A.AspaMeHKo, lO.A.EenHKOB, 
A.l1.fonoxsacros, lO.JlyKCTHHhm, A. T .MaTIOWHH, 

.. 
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B. T .Manowuu, JI.C.OxpuMeHKO, 11.C.Cauros, 
C.A.Ce,nhlx, C.A.Xopo3oB. 

<<<l>yHKU.HSI B036yX<,neHHSI H BhiXO.U: 97Ru, o6pa3y­
IOUierocSI B peaKU.HH 99Tc (p, 3n)97Ru, B HHTepBaJie 
3Hepruu npoTOHOB 20+ I 00 M3B>>. 

ABTophl: H.f.3aifu.esa, 3.Pypa)l(, M.Bo6eu;KH, 
KuM XhiH Xsau, K.HosaK, T.T3TraJI, B.A.XaJIKHH, 
JI.M.nonHHeHKOBa . 



HAY~HO· 
MCCnEAOBATEnbCKME 
PA60Tbl, 

. . 

BblnOnHEHHbiE 
nA60PATOPMHMM OMHM 
B 1992 rOJJ.Y 



JIABOPATOPI151 
TEOPETllliECKOti <l>l1311Kl1 
HM. H.H.BoroJIIOBOBA 

KBAHTOBA.SI TEOPHSI IIOJISI, 
TEOPHSI 3JIEMEHT APHbiX IJACTHn H MATEMATHIJECKASI «<>H3HKA 

IlpoBe~eaa npo~e~ypa nepeaopMHpoBOK u Bhi­
'IHCJieHhl peaopMrpynnoBNe <PYHK~HH B cynep­
CHMMeTpH'IHhiX H HecynepcHMMeTpH'IHhiX Hea6e.ne­
BhiX Teopugx qepaa - CaiiMoaca c MaTepueii B Be­
~y~eM ~ByxneTneBOM npu6nu:>Keauu. Ha~eHhl Bce 
<PnKCHpoBaHHhle TO'IKH ~ng rpynn SU(n), SO(n) H 
Sp(n). Ilo~o6Ho a6e.neBoii Teopuu B CJiyqae pacwu­
peaHoli N = 2 cynepcHMMeTpuu Ha6mo~aeTCSI non ­
Hoe coKpa~eHue ynbTpa<PuoneTOBhiX pacxo~HMO­
creii [1 ]. 

IJony'leHO npu6nu:>KeHHOe peweHHe CHCTeMhl 
peHopMrp~nnOBhiX ypaBHeHHH ~ng Tpex 6erywux 
KOHCTaHT CB513H CTa~aPTHOH MO~eJIH.ll,nSI ~ByxneT­
neBOro CJiy'la51, co~ep:>Kawero MaccoByiO 3aBncu­
MOCTb, peaynbTaT npe~CTaBneH B aHaJIHTH'IeCKOM 
B~e [2]. 

HcCJie~oBaHa N = 2 pacwupeHHaSI anre6pa w 3' 
nocrpoeahl ee HeJIHHeHHhle peanuaa~uu. B ux paM­
Kax nonyqeahl ypaBaeaug Tuna ypaBHeHH51 Byccu­
aecKa [3 ]. YcTaaoBneHo COOTBeTCTBHe Me~y KOM­
nJieKcaoii aHaJIHTH'IHOCTbiO B ~ByMepHhiX KOH<PopM­
HhiX TeOpH51X H KBaTepHHOHHOH (rapMOHH'IeCKOH) 
aHaJIHTH'IHOCTbiO B 'leThlpexMepHhiX CaMO~YaJibHhiX 

Teopu51x. B1i51Bneao <Py~aMeHTaJibHoe cBoiicTBo: 
TpeOOBaHHe KOH<PopMHOH HHBapuaHTHOCTH B~eT K 
KOMnJieKCH<PHKa~HH CHMMeTpHH. IloKa3aHO, 'ITO H B 
cynepcHMMeTpH'IHhiX KaJIH6poBO'IHhiX TeOpH51X ca­
MO~YaJibHOCTb 03Ha'laeT onpe~e.neHHYIO aHaJIHTH'I­
HOCTb [4,5 ]. Pa3BHBaJICSI TBHCTopHo-rapMOHH­
'IeCKHH no~xo~. IlocTpoeHa cynepnoneBa51 <Pop­
MynupoBKa cynepcTpyaN fpuHa- IIIBap~a Tuna II 
[ 6 ]. Ha~eao ~eiicTBHe ~ng 6oaoHHOH crpyHN B pa3-
MepHOCT51X 3, 4, 6 H 10 B TBHCTOpHOM nO~XO~e. 

li,HHaMHKa Q-~e<PopMHpoBaHHhiX CHCTeM c<Pop­
MynHpoBaHa Ha KOMMyTaTHBHOM <Pa30BOM npocr­
paHCTBe. IlocTpoeH <PYHK~HOHanbHhiH HHTerpaJI ~nSI 
npoH3BOnbHOH CHCTeMhl q-OC~HnnSITOpoB, HCCJie~o­
BaH ero KBaauKJiaccn'leCKHH npe~e.n. Haii~eHo , 

'ITO npocTeHWHe . Q-~e<PopMHpoBaHHhle CHCTeMhl 
(q-OC~HJIJISITOp H Q-'laCTH~a) ~HHaMH'IeCKH 3KBHBa­
neHTHhl OOhi'IHhiM MexaHH'IeCKHM cucTeMaM co CBSI-
3SIMH BTOporo po~a (7 ). 
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B KBaHTOBOH Teopuu nong c ucKpHBneHHhiM 
nMnynbCHhiM npocTpaHCTBOM ycTaHoBneaa CB513b 
Me~y ~u<P<PepeH~HaJibHO-pa3HOCTHhiMH OnepaTO­
paMH C~BHra H Q-nJIOCKOCTbiO. IJoKa3aHO, 'ITO ~aH­
Hhle ~e<PopMa~uu npHB0~51T K Teopuu 6ea ynbTpa­
<PuoneTOBhiX pacxo~HMOCTeli [8 ]. 

l13y'leHhl naparpaccMaHOBhl anre6phl, c no­
MOrubiO KOTOphiX nOCTpoeHhl napaKOH<PopMHhle 
pacmupeHH51 anre6phl Bupacopo [9 ]. ll,aHa anre6-
pauqecKaSI <PopMynHpoBKa HeKOMMyTaTHBHhiX Ka­
nu6poBO'IHhiX Teopuii nonSI B TepMHHax SLqC2)-Ko­
BapuaHTHhiX KBaHTOBhiX anre6p ( 10 ). 

IJoKa3aHO, 'ITO B TeOpHH nOnSI caMO nOH51THe 
nOnSI, o6he~HH51IO~ee 'laCTH~hl H aHTH'IaCTH~hl, 3a­
npewaeT HapymeHue craTHCTHK <l>epMH H Boae [ 11 ]. 

IJpe~nO:>KeH MeTO~ HCCJie~OBaHHSI pe:>KHMa CHJib­
HOH CB513H B KBaHTOBOH TeOpHH nong H B <PYHK­
~HOHaJibHhiX HHTerpanax no rayccoBoli Mepe, a TaK­
:>Ke <PaaoBoii crpyKTYPii cynepnepeaopMupyeMhiX 
MO~e.neii KBaHTOBOH Teopuu non51. Mero~ npuMeaeH 
K Bhi'IHCJieHHIO 3HeprHH OCHOBHOro COCT051HHSI nOnSI­
poaa B <PuauKe TBep~oro Te.na, K uay'leHHIO xapaKTe­
pa <Pa3oBoro nepexo~a B Teopuu c caMo~eiicTBueM 
rp4 B ~ByMepHOM H TpexMepHOM npocTpaHCTBaX (12) 

H K ucCJie~oBaHHIO <PaaoBoii CTPYKTYPhl MO~e.nu 
(t;2l B R d c d = 2,3,4 npu npon3BOnbHhiX 3Ha­
'leHH51X KOHCTaHThl CB513H H TeMnepaTyphl ( 13 ). 

HcCJie~oBaHa 3aepruSI Ka3HMHpa B Mo~e.nu 

:>KecTKOH cTpyaN c MaccnBHhiMH Koa~aMu u noKaaa­
Ho, 'ITO npu onpe~e.neHHhiX yCJioBH51X TaxuoHHhle 
COCT051HHSI B cneKTpe OTCYTCTBYIOT [ 14 ]. Ha~eH HO­
BhiH KJiacc nepuo~H'IeCKHx ~BH:>Keauii CTPYHN c Mac­
caMH [15 ]. 

BBe~eHa <PoHoBaSI CBSI3HOCTb, nocTpoeaaaSI Ha 
OCHoBe reoMeTpHH Jlo6a'leBcKoro. Pemeaa aa~aqa o 
peJISITHBHCTCKOM none, C03~aBaeMOM TO'Ie'IHOH MaC­
COD B npocrpaHCTBe Jlooa'leBCKOro ( 16 ). Y CTaHOBne­
Hhl o6weKoBapuaHTHhle onepaTophl HMnynhca u 
npoH3BOnbHOH KpHBOnHHeHHOH KOOp~HHaThl B KBaH­
TOBOH MeXaHHKe 'laCTH~hl B npoH3BOnbHOM BReW­
HeM rpaBHTa~HOHHOM none [ 17 ). 



B Teopuu rpasuTau,uu 3nHwTenHa snepshle 

onucaHa KBaHTosaSI 3BOJIIOU.HSI OAHOpoAHOH Bce.neH­

Hon, COBna,AaiOIIJ,aSI C 3BOJIIOIJ,HCH <I>pHAMaHa B KJiaC­

CHliCCKOM npe,AeJIC. lloKa3aHO, liTO npH HaJIHliHH 

mo6on pa,Auau,uu so BceneHHOH ee KBaHTOBaSI 

,AHHaMHKa OTJIHllaCTCSI OT KJiaCCHliCCKOH H HC npoTH­

BOpCliHT npHHIJ,Hny npHliHHHOCTH ( 18 ). 

llpo,AOJI)KaJIHCb paOOThl no <i>H3HKC CnHHOBhiX 

SIBJICHHH B KXIJ.. Pa3pa6oTaH opumHaJibHhiH MCTOA 

onpe,AeJICHHSI nOJIS1pH3aiJ,HH KBapKOB H rJIIOOHOB 

nyTeM H3MepeHHSI cnupaJibHOH CTPYKTyphl a,ApoH­

HhiX CTpyn (T.H. handedness) ( 19 ). J..{AeSI MCTO,Aa 

6hiJia HCnOJib30BaHa TaK)KC H ,AJISI onpC,AeJICHHSI 

nOJIS1pH3aiJ,HH i-JICnTOHa no pacna,Ay i -+ 3Jr. llpo­

BO,AHTCSI anpo6aiJ,HSI MCTO,Aa Ha 3KCnepHMCHTaJibHOM 

MaTepuaJie rpynnhl IJ.EJI<I>J.1. 06Hapy)KCHHC 3aMeT­

HOH aHaJIH3upyiOw;en cnoco6HocTu OTKphiJio 61>1 Ho­

soe HanpaBJICHHC HCCJIC,AOBaHHH B CnHHOBOH <i>H3HKC 

BhiCOKHX 3Hepmn. 3TH paOOThl 6hiJIH ,AOJIO)KCHhl Ha 

XXVI Me)I(AyHapo,AHOn KOH<t>epeHu,uu no <Pu3HKC 

BhiCOKHX 3Hepmn B IJ.aJIJiace (CiliA), Ha 

cuMno3uyMe <<20 JieT KXD.» s AaxeHe <<l>Pf) u Ha 

KOH<!>epeHIJ,HH «CnHH B <Pu3HKC BhiCOKHX 3HCprHH» B 

Haroe (.SinoHn.SI) • 

llpe,AJIO)KCHO o6o6IIJ,CHHC ,AHCnepcHOHHOro no,A­

XO,Aa K aKCHaJibHOH aHOMaJIHH Ha npoH3BOJibHhiC 

CnHHOBhiC npoU,CCChl. 06Hapy)KCH aHOMaJibHhiH no­

JIIOC B 3aBHCSIIIJ,CH OT CnHHa llaCTH nOJIHOro CCliCHHSI 

ABYX<i>oTOHHOH aHHHrHJISIU.HH B BeAyweM npu6JIH­

)KCHHH K3IJ.. llpe,AJIO)KCH CBSI3aHHhln c ero cywecT­

sosaHneM HOBhiH MCXaHH3M aHHOHHOH CBepxnpoBO­

,AHMOCTH: nOJIIOC B KOppeJISITOpe 3JICKTpoMarHHTHhiX 

TOKOB reHepupyeTCSI aHaJIOrHliHO AYXOBOMY noJIIOCY 

B KXIJ.. 

J.1CCJIC,AOBaHa B03MO)KHOCTb o61.SICHCHHSI CnHHO­

BOro Kpn3nca EMC 3a ClleT peaJin3au,uu npnHu,nna 

COOTBCTCTBHSI T'Xo<t>Ta nocpe,ACTBOM COKpallJ,CHHSI 

<i>oTOHHOH H rJIIOOHHOH aHOMaJIHH. llpe,ACKa3aHO 

aHaJIOrHliHOC SIBJICHHC ,AJISI <i>oTOHHOH cnHHOBOH 

CTPYKTYPHOH <PYHKU.HH, npHBO,ASIIIJ,ee K o6paweHniO 

B HYJib nepsoro MOMCHTa OT CHHrJICTHOro BKJia,Aa 

(<i>oTOHHhiH CnHHOBhiH KpH3HC). 

IJ.pyroe B03MO)KHOC o61.SICHCHHC CDHHOBOro KpH-

3HCa npe,AJIO)KCHO B paMKaX DO,AXO,Aa, OCHOBaHHOro 

Ha <!>yH.AaMCHTaJibHhiX HenepTyp6aTHBHhiX CBOHCT­

BaX saKyyMa KXIJ.. Il.aHo o61..s~cHeHne 3KcnepuMeH­

TaJibHhiX ,AaHHhiX EMC u NMC, u c,Ae.naHhl npe,AcKa-

3aHHSI nose,AeHHSI napTOHHhiX CTPYKTYPHhiX <PYHK­

u,un [20 ]. 

B KXIl.-MOAeJIH Ha OOJihwnx paccTOSIHHSIX noKa-

3aHo, liTO 3<P<i>eKThl KBapKOBOro MOpS! B aMnJIHTYAC C 

nepeBOpoTOM CnHHa KBapK-<i>oTOHHOro paCCCSIHHSI 

npu nepe,AaHHhiX HMDYJihcax I tl = 0,3 f3B MOryT 

,AOCTHraTb (30-40)% OT BKJia,AOB ,AHarpaMM C ABYX­

rJIIOOHHhiM o6MeHOM, a JICCTHHliHhle rJIIOOHHhle rpa­

<P~>~ Ba)KHhl npu I t I = 1 f3B. B 3TOH o6JiaCTH ne­

pe,AaHHhiX HMnyJibCOB aMnJIHTYAhl c nepesopoTOM u 

6e3 nepesopoTa cnuHa oKa3biBaiOTCSI: OAHOro nopS~:A­
Ka [21 ]. 

Cos MeCTHO c CEEA<I> npo,AOJI)KaJiach pa6oTa 

no BhiSICHCHHIO CTPYKTYPhl KOftACHCaTOB KXIJ.-sa­

KyyMa. ohiJia paccMoTpeHa HOBaSI: <<CHMMeTpnliHaSI:» 

MO,AeJib KBapKOBOro HeJIOKaJibHOro KOftACHCaTa (22 ), 

pa3BHBa iOIIJ,aSI npC)KHHC pC3YJibTaThl. 3Ta MO,AeJib 

npHBO,AHT K HH3K03HepreTHliCCKHM BOJIHOBhiM 

<i>YHKIJ;HSIM MC30HOB, 6JIH3KHM K aCHMnTOTHliCCKHM, 

B npoTHBOnOJIO)KHOCTb H3BCCTHhiM npe,ACKa3aHHSIM 

qepHSIKa u )KuTHHU.KHX. ohiJia npoaHaJIH3HpoBaHa 

poJib HeJIOKaJibHhiX rJIIOOHHhiX KOftACHCaTOB, H 

KaJIH6poBOliHO-HHBapHaHTHhiM CnOCOOoM nOJIYliCH 

HX BKJia,A B BOJIHOBYIO <i>YHKIJ,HIO nHOHa. PaCCMOTpCH 

<i>oPM<i>a KTOp BCpWHHhl 2y-+ .n° npH MaJIOH BHpTy­

aJibHOCTH O,AHOro H3 <i>oTOHOB H noKa3aHO, liTO BKJia,A 

p-MC30Ha B 6HJIOKaJibHOCTb onpe,AeJISICTCSI: ero BOJI­

HOBhiMH <i>YHKIJ,HSI:MH HCBC,AyiiJ,ero TBHCTa. 

llpoBC,ACHhl HCCJIC,AOBaHHSI: 3aBHCHMOCTH MC30H­

HhiX nap aMCTpoB OT TCMnepaTyphl H DJIOTHOCTH B 

MOAeJIH HaM6y - :AoHa-Jia3HHHo. 06Hapy)KeHa 

CTa6HJIH3HpyiOIIJ,aSI poJib rJIIOOHHOro KOftACHCaTa 

npu H3MCHCHHSI:X TeMnepaTyphl [23 ]. OnucaHhl 

<PoPM<Pa KTOphl pS~:Aa pacna,AOB D-Me30HOB. Il.aHa HO­

saSI HHTepnpeTaiJ,HSI HCKOTOphiX CKaJISI:pHhiX COCTO­

SIHHH KaK CMCWaHHhiX KBapK-aHTHKBapKOBhiX H 

rJIJ06oJibHhiX COCTOSIHHH (24 ). 

Pa3p a6oTaHa cxeMa onucaHHSI: HCJIOKaJibHhiX 

OAHOBpeMeHHhiX CBSI3aHHhiX COCTOSIHHH B KXIJ. npu 

KOHCliHOH TCMnepaType H 6apHOHHOH DJIOTHOCTH 

(BKJIIOlla SI B JIOKaJibHOM npe,AeJIC KHpaJibHhl@. Jia­

rpaH)KHa Hbl u MOAeJib HaM6y - :AoHa-Jia3HHHo). 

BhlliHCJieHhl TeMnepaTypHaSI 3aBHCHMOCTb cneKTpa 

MaCC MC30HOB H WHpHHhl HX pacna,AOB (25 ). 

llpe,AJIO)KCH HOBhiH nO,AXOA K onucaHHIO peJISI:­

THBHCTCKHX CHCTCM H3 TSI:)KeJIOro H JICrKOro KBapKOB, 

OCHOBaHHhiH Ha npe,ADOJIO)KCHHH 0 TOM, liTO ,AHHa­

MHKa JICrKOro KBapKa Onpe,AeJISICTCSI CHJiaMH KOH­

<PaHHMCHTa, a TSI:)KeJihiH KBapK OnHChiBaCTCSI CBOOo,A­

HhiM ,Anp aKOBCKHM noJieM c OOJihmon Maccon. lloKa-

3aHo, liTO s npe,Ae.ne OOJibwux Mace KBapKOB 

<i>oPM<i>a KTOphl b - C nepeXO,AOB onpe,AeJISI:IOTCSI 

e,AHHon yHusepcaJibHOH <PYHKu,uen, 3aBHCSIIIJ,en 

TOJibKO OT npoH3BC,ACHH.SI liCTblpCXCKOpocTCH Ha­

llaJibHOro H KOHCliHOro MC30HOB, liTO HaXO,AHTC.SI B 

nOJIHOM COOTBCTCTBHH C CHMMCTpHCH J.13rypa -

Ban3a. BhlliHCJICHhl napu,HaJibHhle wupuHbl u no­

cTpoeHbl 3JICKTpoHHhiC CDCKTphl nOJiyJienTOHHbiX 

pacna,AOB TSI)KeJibiX MC30HOB (26 ). llpo,AOJI)KCHO 

H3YliCHH C MO,AeJIH KBapKOHH.SI C reOMCTpHliCCKHM 

KOH<t>aHHMCHTOM H rapMOHHliCCKHM nOTCHIJ,HaJIOM. 

lloJiylleH aHaJior HMnyJihCHoro npe,AcTaBJICHHSI: AJISI: 

ypaBHCHHSI Illpe,AHHrepa, ,AaHO aHaJIHTHliCCKOC Bbl­

pa)KCHHC ,AJISI BOJIHOBOH <i>YHKIJ,HH (27 ). 

Pacc MoTpeHhl CJICACTBHSI npucyTcTBHSI Bhlcwux 

op6HTaJibHhlx SU(6) ® 0(3)-KoH<Purypau,un s Ksap­

Koson OJIHOBOH <i>YHKIJ,HH 6apHOHOB H 3K30TH-

4CCKOH KBapK-rJIIOOHHOH npHMCCH K OCHOBHOMY CO-
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CTOiiHHIO OKTeTa 6apHOHOB. JTH $lKTOpb1 paC­

CMaTpHBaiOTCil KaK B03M0)KHail npH'·lHHa pa3JIH'IHil 

napaMeTpoB HapyweHHil YHHTapHbiX CHMMeTpHH 

BOJIHOBbiX <J>yHKU.HH, KOTOpoe OOHapy)KHBaeTCR n pu 

aHaJIH3e HOBbiX 3KCnepHMeHTaJibHbiX AaHHbiX DO 

CTaTH'IeCKHM 3JieKTpocJia6biM xapaKTepHCTHKaM 6a­

pHOHOB (MarHHTHble MOMeHTbl, aKCHaJibHble KOH­

CTaHTbl DOJiyJieOTOHHbiX paCDaAOB H T.n.) (28 ). 
lloKa3aHO, 'ITO 3KCnepHMeHTaJibHble AaHHble He 

DpoTHBOpe'laT Heo)K~aHHO 6oJibWOH npHMecH 

{70} M-DJieTa (LP=O+) SU(6)®0(3)-Koa<J>urypau.uu 

Tpex KBapKOB CO CMeWaHHOH CHMMeTpHeH H m6p~­
HOH KBapK-rJIIOOHHOH npHMeCH C OTHOCHTeJibHbiMH 

BepoiiTHOCTRMH nop_smKa (10-20) %. JTH pe3yJib­

TaTbl HHTepnpeTHpoBaHbl KaK CB~eTeJibCTBa B 

noJib3Y KsapK-AHKBapKosoii KJiaCTepaoii CTPYKTYPbl 

OCHOBHOro COCTOiiHHil 6apHOHOB H «m6p~HOH» 
qqqg-HHTepnpeTau.uu poneposcKoro ayKJioaa oro 

pe30HaHca C KBaHTOBbiMH 'IHCJiaMH J p = 1/2 + H 

MaCCOH -1,45 f3B Hero «CTpaHHbiX» aHaJIOroB. 

C<l>opMyJiuposaao u o6ocaosaHo npeAJIO)Kea ue 

HCDOJib30BaTb peaKU.HIO TOpM03HOro H3Jiy'leHHR 

<J>oroHOB B OpoTOH-DpoTOHHOM B3aHMOAeHCTBHH B 

Ka'leCTBe aosoro 3<1><1>eKTHBHoro cnoco6a o6Hapy­

)KeHHii u ucCJieAOBaHHii y3KHX 3K30TH'IecKux wecru­

KsapKOBbiX pe3oHaHcos (28 ]. Ha 3TOH OCHOBe n oA-

0.63 

0.5.1 

t: o.~ 

t 
O.J.J 

0.23 

O.IJJ.lQ I I I I I I I I u I I I I I I I I~ I I I I I I I I I IIQ I I I I I I I I~ 

3JieKTpoM8nlHTHbiH <l>opM(j>aKTOe_ npoTOH8 (nyHKTHpH8ll KpH-

8811) c y'leTOM KB83Hl!AepHoro PP-cOCTOliHHll [29). CnnolllH8ll 

JIHHHll - paC'IeT no MOAeJIH BeKTOpHOH AOMHH8HTHOCTH 

roroBJieHo nuchMO s KoopAHHau.uoHHbiH KOMHTeT 

MepHo-<I>H3H'IecKoro u.eaTpa B IOJiuxe (Cl)Pf) c 

5 CeCCHll Hay'IHO-KOOPAHH8L\HOHHOI'O COBeTa no TeOpeTH'leCKOH (j>H3HKe 
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npe~JIOX<eHHeM nOCTaHOBKH COOTBeTCTByiOmero 3KC­

nepHMeHTa. 

PaccMoTpeHo BJIHSIHHe PP-cocTOSIHHSI B yCJioBHH 

YHHTapHOCTH Ha nOBe~eHHe <l>oPMcPaKTOpa npoTOHa 

Bo BpeMeHHno~o6Hon o6JiaCTH. Ha OCHOBe noJiy'leH­

Horo paHee BbiBO~a 0 HaJIH'IHH K_!!a3HSI~epHOI'O CBSI-

3aHHOI'O COCTOSIHHSI B ynpyroM PP-KaHaJie npoBe~e­
Ha OU,eHKa ero BJIHSIHHSI Ha 3JieKTpoMarHHTHhiH 

<l>oPMcPaKTOp npoTOHa. TioJiyl.leHHOe BblpaX<eHHe 

XOpoWO ODHChiBaeT npeU,H3HOHHhle H3MepeHHSI 3KC­

nepHMeHTa PS-170 Ha ycTaHOBKe LEAR B UEPH H 

yKa3hiBaeT Ha KBaHTOBhle 'IHCJia KBa3HSI~epHOI'O CO­

CTOSIHHSI (29 ). 

Jl.aHO TeOpeTH'IeCKOe OnHCaHHe 3KCnepHMeHTOB 

TOHOMyphl, npoBepSIIOmHX OCHOBbl KBaHTOBOH Me­

xaHHKH. PaccMoTpeHhl OCHOBHhle CBOHCTBa TO­

po~aJihHblX H l.I,HJIH~pH'IeCKHX COJieHOH~OB. ~1Jy­

\leHbl CBOHCTBa 3JieKTpoMarHHTHOI'O DOJISI BpamaiO­

merocSI TOpoH~aJihHoro coJieHOH~a. YKa3aHhl 

B03MOX<Hhle npHMeHeHHSI COJieHO~OB B cPH3HKe H 

TeXHHKe ( 30 ). 

TioJiy'leH cneKTP ~HcKpeTHoro onepaTopa Jian­

Jiaca Ha peweTKe, H30MOPcPHOH ~epeBy K3JIH. SIB­

HhiH BH~ cneKTpa n03BOJISieT C~eJiaTb 3aKJIIO'IeHHe 0 

HaJIH'IHH <Pa30BOI'O nepexo~a B COCTOSIHHe <<003e-

KO~eHCaU,HH» ~JISI CHCTeMhl 0030HOB Ha 3TOH peweT­

Ke. To1.1Ho pewaeMaSI MO~eJib Mo~oMepou H ~HMepou 

HCnOJib30BaHa ~JISI npoBepKH npe~CKa3aHHH TeOpHH 

KOHe'IHO-pa3MepHOI'O CKeHJIHHra B TpexMepHOM CJiy­

'lae. Tio~TBep~eHO HaJIH'IHe JIOrapHcPMH'IeCKHX 

nonpaBOK B CBoOO~HOH 3HeprHH, B03HHKaiOll.I,HX 3a 

ClieT y r JIOBbiX T04eK TpexMepHOI'O o6heMa (31 ). 

Tio Ka3aHO, 'ITO MeTO~ oopaTHOH 3a~al.IH pacce­

SIHHSI n pHMeHHM K HCCJie~OBaHHIO HeJIHHeHHOI'O 

ypaBHeHHSI .llipe~HHrepa C HCTO'IHHKOM, eCJIH HCT0\1-

HHK npe~cTaBJieH B BH~e HHTerpana <l>yphe no co6cT­

BeHHhiM cPYHKU,HSIM TaK Ha3hiBaeMOI'O DOpo~aiO­

mero o nepaTOpa. TipH 3TOM BblSICHHJIOCb, 'ITO He­

npaBHJibHbiH Bhl6op 6a3Hca npHBO~HT K TOMY, 'ITO 

3BOJIIOU,HOHHhle ypaBHeHHSI ~JISI ~aHHblX pacCeSIHHSI 

OKa3hiBaiOTCSI HeHHTerpHpyeMblMH (32 ]. 

TioJiy'leH HeaJire6paH'IeCKHH nepBblH HHTerpaJI 

~JISI H3BeCTHOH B CTaTH'IeCKOH MO~eJIH ~HHaMH'IeC­
KOH CHCTeMhl, onpe~eJISieMOH KBa~paTH'IHhiM npeo6-

pa30BaHHeM KpeMoHa. YcTaHOBJieHo, 'ITO JIHHHH 

ypoBHSI nepBOI'O HHTerpaJia CHCTeMbl DOKa3blBaiOT 

nOBe~eHHe, CBOHCTBeHHOe HHTerpHpyeMblM CHCTe­

MaM, n pH O~HHX 3Ha'leHHSIX HHTerpaJia, H XaOTH'IeC­

KOe npH ~pyrHX ( 33 ). 

TEOPHYATOMHOrO YJl.PA, YJl.EPHbiX PEAKI..(HH 

H PEJIYTHBHCTCKAY YJl.EPHAY <I>H3HKA 

Tipe~CKa3aHhl BepoSITHOCTH <l>oTOB036y~eHHSI 
HOBOI'O THDa KOJIJieKTHBHbiX COCTOSIHHH aTOMHbiX 

Sl~ep- ~BOHHhiX rHraHTCKHX pe30HaHCOB (34 ). Tio­

Ka3aHO, 'ITO ~aHHhle o y-nepexo~ax Me~y B036yX<­

~eHHhiMH COCTOSIHHSIMH ~aiOT Ka'leCTBeHHO HOBYIO 

HH<l>opMaU,HIO o CTPYKType ~e<t>opMHpoBaHHhiX Sl~ep 

(35 ), a BepoSITHOCTH 3JieKTpoMarHHTHbiX nepexo~OB 
Me~y HH3KOJieX<amHMH COCTOSIHHSIMH He'leTHO-He­

'leTHbiX Mep onpe~eJISIIOTCSI JaMeTHhiMH npHMeCSIMH 

BH6paU,HOHHbiX KOMDOHeHT B HX BOJIHOBbiX 

cPYHKU,HSIX [36 ). BH6pau,HoHHhle KOMnoHeHThl cy­

w.ecTBeHHO BJIHSIIOT H Ha MarHHTHble nepeXO~bl B He­

'leTHbiX c<t>epHlleCKHX Sl~pax [37 ). B3aHMOCBSI3b 

KOJIJieKTHBHbiX H HeKOJIJieKTHBHbiX CTeneHeH CBoOO­

~bl B c<PepHl.lecKHx Sl~pax HCCJie~oBaHa Ha npHMepe 

3apMOBhlx nepexo~Hhlx nJIOTHOCTeH [38 ). Pe3yJib­

TaThl 3THX H ~pyrHX HCCJie~OBaHHH ~OKJia~hiBaJIHCb 

Ha Me~yHapo~HbiX KOHcPepeHIJ,HSIX no SI~epHOH 

cPH3HKe B AMaJicPH (I-1TaJIHSI), ToKHO (SinoHHSI), 

AJIMa-ATe (KaJaxcTaH), Jl.y6He. CoBMeCTHO c rpyn­

naMH npo<l>.M.XapaKe (AMcTep~aM, HH~epJiaH~hl) H 

npo<P.tt.ren3eH6epra (HbiO-f3MnwHp, ClllA) Bbi­

noJIHeH l.I,HKJI HCCJie~OBaHHH no H3y'leHHIO 3apSI~O­

BhiX nepeXO~HbiX nJIOTHOCTeH HH3KOJieX<amHx CO­

CTOSIHHH c<PepH'IeCKHX SI~ep. CoBMeCTHO c rpynnon 

npo<l>.A.PHXTepa (Jl.apMWTa~T, <l>Pf) Ha'laTbi 

HCCJie~OBaHHSI no npOOJieMe <l>oTOB036y~eHHSI H30-

MepHb1X COCTOSIHHH B He'leTHhiX Mpax. VlcCJie~o­

BaHHIO 3JieKTpoMarHHTHbiX xapaKTepHCTHK Sl~ep 

6hiJIH n OCBSimeHhl paOOThl, BblnOJIHeHHble COBMeCTHO 

c OT~eJieHHSIMH Hau,HOHaJibHoro HHCTHTyTa MepHOH 

cPH3HKH B KaTaHHH, HeanoJie H MHJiaHe. BMecTe c 

cPH3HKa MH H3 Opce (<l>paHU,HSI) npoBO~HJIHCb HCCJie­

~oBaHHSI pacna~Hhlx CBOHCTB BhiCOKOJieX<aW.HX Mep­

HhiX COCTOSIHHH, B036y~aeMblX B peaKU,HSIX O~HO­
HYKJIOHHhiX nepe~a'l. no BCeM nepe'IHCJieHHblM KOJI­

Jia6opa U,HSIM noJiy'leHHhle pe3yJihTaThl HanpaBJieHhl 

B ne'laTb, nJiaHHpyeTCSI aKTHBHOe npo~OJIX<eHHe COB­

MeCTHbiX HCCJie~OBaHHH B 1993 r. 

B paMKax <PeHoMeHOJIOrH'IeCKOH MO~eJIH [39 ), 

Y'~HThiBaJOmen Hea~Ha6aTH'IeCKHe 3<P<l>eKThl, o6y­

CJIOBJieHHhle B3aHMO~eiicTBHeM KopHOJIHca MeX<~Y 

pa3JIH HbiMH poTaU,HOHHblMH nOJIOCaMH, 6blJIH HC­

CJie~OBaHhl CBOHCTBa KOJIJieKTHBHblX COCTOSIHHH 

nOJIOX<HTeJibHOH 'leTHOCTH B pSI~e H30TOnOB ~HC­

npo3KS1 . TioJiyl.leHhl ou,eHKH CHJI Sl~epHhiX nepexo~ou 

3JieKTp H'IecKoro I £21 H MarHHTHoro I M 1 I THDOB. 

B pa6oTe [ 40 ) B npH6JIHX<eHHH CJiy'laHHhiX <Pa3 Ha 

OCHOBe MO~eJIH aHH30TpoDHOI'O OClJ,HJIJISITOpa H OCTa­

TO'IHOI'O OKTynOJibHOI'O B3aHMO~eHCTBHSI, COrJiaCO­

BaHHOI'O C ~ecPOPMHpoBaHHbiM noTeHU.HaJIOM Cpe~­

Hero n OJISI HYKJIOHOB, npoBe~eH aHaJIH3 OKTynoJib-
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HbiX BH6pa~HH B cynep- H nmep,AecpopMHpoBaHHbiX 

.s~.Apax. flpeMo.llteHa npocTaH napaMeTpH3a~HH Ja ­

BHCHMOCTH 3HCpntH pa3JIH'IHbiX MO,A rHraHTCKOro 

OKTynOJibHOro pe30HaHCa OT ,AecpopMa~HH. 

Pa3BHT MHKpocKonH'ICCKHH MCTO.A pac'leTa 

3HepntH ,ABOHHOH .IU{CpHOH CHCTCMbl, o6pa3yJOll.lCHCH 

npH rJiyOOKOHeynpyntX CTOJIKHOBCHHHX H.llCp. 

flpo.AOJI.lKCHO H3Y'ICHHC Ha'laJtbHOH CTa,AHH npo­

~ecca B3aHMO.llCHCTBHH TH.llteJibiX HOHOB C aTOMHbiM H 

.s~.ApaMH. J1Jy'ICHbl nOTCH~HaJibl B3aHMO,llCHCTBHH 

CHCTCMbl. PaccMaTpHaaeTcH BJIHHHHe suyTpeHHe if 

CTPYKTYPhl CTaJJKHBaJOll.lHXCH H.llCP Ha OCHOBHble x a ­

paKTepHCTHKH npo~ecca (41 ). 

om,HCHCHO Ha6JIJO,AaCMOC B 3KCnepHMCHTa X 

HBJICHHC BbiCTpaHBaHHH yrJIOBOro MOMCHTa HC'ICT ­

HOJ"O HYKJIOHa B,AOJib Bpall.laTeJtbHOro MOMCHTa H.llp a 

B HCaKCHaJibHbiX H.llpax. flpCMO.lKCH HOBbiH MeTO,A 

OnHcaHHH rpocc-CTpyKTypbl a,ApoHHbiX pe30HaHCOB. 

HaH.lleH HOBbiH KJtacc HeJtHHCHHblx BHxpeahl x 

B036y.llt.llCHHH B H.llCPHOM BCll.lCCTBC - BHXpCBbiC 

«,AHCKH» (4 2 ). 

Ha OCHOBC TCXHHKH tPCHHMaHOBCKHX HHTerpa­

JIOB no TpaCKTOpHHM nony'ICHbl .AHtPtPCPCH~HaJib­

HbiC CC'ICHHH ynpyroro H Heynpyroro paCCCHHHH HC­

peJtHTHBHCTCKHX Tll.llteJibiX HOHOB. 

McCJte.Aoaauo ynpyroc pacceHHHe pa.aHoaKTHB­

HbiX H.llCP 
6
He H II Li Ha HYKJIOHaX H H,llpax n p H 

HH3KHX H npoMC.lKYTO'IHbiX 3HCprHHX (43 ). 

M3y'leHbl OCOOCHHOCTH B036y.llt.llCHHH MYJibTH­

nOJibHbiX pc3ouaucoa a H-Apax c ueifTpoHHbiM rano a 

ueynpyroM pacceHHHH HYKJIOHOB (44 ). 

McCJIC.AOBaH BKJia.ll nornomeHHH nHOHa a pea K­

~HH .asoituoit nepe3apH.AKH nHouoa ua H.llpax. YcTa­

uoaneH CYll.lCCTBCHHbiH BKJia.A 3TOro MCXaHH3Ma n p H 

HH3KHX 3HeprHHX H 6onbWHX yrnax (45). 8 paMKax 

rHnepreOMCTpH'ICCKOro nO,llXO.Aa pa3BHTa TCOpHH 

HH3K03HepreTH'IecKoro pacceHHHH a 3a.aa11e N Ten 

(46 ). CcpopMynHpoaauo npc.ano.llteHHe HcnonbJO­

BaTb peaK~HH .ABoifuoro Japll.llo&oro o6Meua H o6Me­

ua CTpaHHOCTbiO ,AJIH 00pa30BaHHH CHJibHO HCHTpo-

TEOPH~KOHAEHCHPOBAHHOfOCOCTO~HH~ 

PaCCMaTpHBaJIHCb CTaTHCTH'ICCKHC CHCTCMbl C 

CHJibHbiM B3aHMO.llCHCTBHCM, CHJibHbiMH tPJIYKTy­

a~HHMH H CHJibHbiMH KoppenHU.HHMH. PaJBHBaJtHCb 

OOll.lHC MCTO,llbl OnHCaHHH TaKHX CHCTCM H ·npHJIO­

.lKCHHSI K MO,lleJIHM KOH.ACHCHpoBaHHbiX cpe,ll. 

Pa3BHT MCTO.A aBTOMO.llCJibHbiX npH6JIH.lKCHHH 

MH cyMMHpoaaHHH P.H.llOB pacxo.aHmeifcH Teop HH 

B03MYW.CHHH. flpCMO.lKCH MCTO.ll OnHCaHHH KJia­

CTCpH3YIOW.CHCH MaTepHH (51). Bae.aeuo noHHTHC 

HH,ACKCOB nOp.IU{Ka ,AJIH npHBC.llCHHbiX MaTpHU. nJIOT­

HOCTH, C nOMOll.lbiO KOTOpbiX npoBC,llCHa KJiaCCH­

tPHKa~HSI THnOB CTaTHCTH'ICCKOro ynOpll.llO'ICHHH 8 
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HOH36biTO'IHblx nerKHx mnep.IU{ep THna ~ H, ~ H, 

~He H T.,A. (47 ). flpe,llJIO.lKCHa TCOpHSI ynpaBJICHHH 

CnCKTPaJtbHbiMH napaMCTpaMH B ,AHCKpCTHOH KBaH­

TOBOH MexaHHKe (48 ). AaHa o~eHKa sepoHTH~TH 

H.llCf.HOro nepexo,Aa B MC30MOJICKYJIS1pHOH CHCTCMC 

d Be. 8 pa3JIH'IHbiX KHHeMaTH'ICCKHX o6nacTSIX 
I' 

HCCJIC.llOBaHbl nOJIHpH3aU.HOHHbiC XapaKTCpHCTHKH 

l:, PH T a peaK~HH 3
He(y, n+) H'. flpo~ecc onHCbl-

8aCTCH 8 paMKaX HeJIOKaJibHOro MCTO,lla CBSI3aHHbiX 

KaHaJIOB C HCnOJib30BaHHCM tPa.ACCBCKHX BOJIHOBbiX 

tPYHKU.HH H c y'leTOM .ABYXCTyneH'IaTbiX npo~eccos c 

nepe3ap.IU{KOH nHOHOB. 06Hapy.lKCHbl 3$j>CKThl YCH­

JICHHSI BKJia,AOB OT MaJibiX KOMnOHCHT BOJIHOBOH 

tPYHK~HH H.llpa 
3
He, a TaK.llte OT E2-nepexo,Aa a 

3JICKTpoMai'HHTHOH BCpWHHC ~-pe30HaHca (49 ). 

Pa3pa6oTaHa TeopHSI peaK~HH KBaJHynpyroro H 

rnyOOKOHeynpyroro paCCCHHHSI (fHP) Ha ,ACHTpoHe 

C Y'ICTOM BKJia,lla MC30HoOOMCHHhiX TOKOB, poJib KO­

TOpbiX oKa3blaaeTcH cymecTBeHHOH 8 o6JtaCTH OOJib­

WHX nepe.aa'l HMnynbCa (50]. 8 'laCTHOCTH, Hx y'leT 

80CCTaHa8JIH8aCT 3aKOH COXpaHCHHSI 3HCpi'HH - HM­

nynbCa 8 paC'ICTaX fHP 8 HMnyJibCHOM npH6JIH­

.lKCHHH (51 ). flpo8C,ACH aHaJIH3 pa3JIH'IHbiX HCTO'I­

HHK08 po.llt,llCHHH ,AHJICnTOH08 8 a,ApoH-S~,ACpHbiX 

peaK~HHX npu npoMe.lltyTO'IHbiX 3HepntSIX c y'leTOM 

8KJia,lla 8CKTOpHb1X MC30H08, HCCJIC,A08aHa poJib 8HC­

MaCC08biX 3$j>CKT08 (52) •• flpo,AOJI.lltaJIHCb HCCJIC,ll0-

8aHHH a,ApoH-.IU{CpHbiX H S~,Apo-.IU{CpHbiX CTOJIKH0-

8CHHH npH 8biCOKHX 3HeprHSIX C ~eJibiO 8biSI8JICHHSI 

CHrHaJI08 3KCTpCMaJibHOro COCTOSIHHSI .IU{CpHOro 8C­

ll.lCCTBa (53). 8biSIBJICHbl BKJia,llbl pa3JIH'IHbiX MC­

XaHH3M08 po.llt,llCHHSI 'laCTH~ 8 KYMYJI!ITHBHOH H He­

KYMYJIHTHBHOH o6nacTHX 83aHMO.llCHCTBHH [54). Ha 

OCH08C KaCKa,AHOH MO,ACJIH, pa3BHBaCMOH B JITq, 
(55), c y'leTOM .AJIHHbl cpopMupoaaHHSI o6hSICHCHbl 

.QaHHble no KYMYJIHTH8HOMY po.llt,llCHHJO a,llpoHOB 8 

HCHTpHHO-S~,AepHbiX 83aHMO.llCHCTBHSIX npu 3Hep­

ntHX 20-200 f38, noJty'ICHHbiC 80 <l>HAJI. I1CCJIC­

.Q08aHa CTpyKTypa H,llCpHOnO,llOOHbiX KOHtPHrypa~HH 
8 MO.lleJIH COJIHTOH08 KHpaJtbHOro nOJISI (56). 

MHOro'laCTH'IHbiX CHCTCMaX. flO,llbiTO.lKCHbl HCCJIC,ll0-

8aHHH no pacnpocTpaHCHHJO HeJIHHCHHbiX nOBCpX­

HOCTHbiX H Hanpa8JIHCMbiX 80JIH '1Cpe3 nJiaHapHbiC 

.llH3JICKTpH4ecKue CJIOHCTble CTPYKTYPbl KaK Keppos­

CKoro THna, TaK H CO C80HCTBaMH HaCblll.lCHHH; npe,ll­

JIO.lKCHbl HCKOTOpble 803MO.lKHbiC npHJIO.lKCHHSI ,llJISI 

C03,AaHHH npHOOpo8 HeJIHHCHHOH HHTerpaJtbHOH 

OnTHKH (58). flOCTpoeHa TCOpHSI 6HnOJIS1poHa, 3a­

MCTHO pacwHpH8WaH npe.QCKa3biBaCMbiC pa3MCpb1 

o6nacTH ero cTa6HJibHOCTH (59). 8 COTPY.llHH\lCCTBe c 

y'ICHbiMH yHH8epcHTCTa 3pnaHreHa - H10pH6epra 

(fepMaHHH) pa38HTa TCOpHH nOJISipoHa 8 MarHHTHOM 



nOJie ( 60 ). llOCTpoeH KOHrHHYaJlbHbiH HHTerpa.11 no 
KOrepeHTHbiM COCTOSIHHSIM AJISI YHHTapHOH 4d cynep­
rpynnbl U(l/1). Pa3BHTbiH MeTO~ npuMeueu K Mo­
~en:u .ll:JKeiiuca - KaMMHHrca, AJISI KOTOpoii U(l I 1) 
SIBJISieTCSI rpynnoii ~HHaMH'IeCKOH CHMMeTpHH ( 61 ). 
Ha~eubl pemeuusr Tuna ~HCKJJnuau.uowublx Bnxpeii 
B WIOCKHX CHCTeMaX ( 62 ). 11CCJie~OBaHbl HeJIOKaJlb­
Hble Koppen:sru.uu B Mo~en:u A~epcoua. 

HoBble nuTepecuble pe3yJibTaTbl 6h1Jlu nony'le­
Hbl npH HCCJie~OBaHHH MarHHTHbiX CBOHCTB WieHOK 
u noBepxuocreii ua ocnoBe pa3pa6oTanuoro Bapuau­

Ta Mero~a peuopMrpynnbl AJISI KOHe'IHbiX KJJaCTe­
poB (63 ). 

Co3~auo nporpaMMHoe o6ecne'lenue AJISI H3Me­
peuusr ann3oTponuoro ce'lenusr paccesruusr ueiiTpo­
HOB npH MaJJOyrJIOBOM paCCeSIHHH Ha 6HOJIOrH'IeCKHX 
OObeKTaX B JIHCl>. 

J13y'leHbl <J>a30Bble CBOHCTBa OnTH'IeCKHX noJieH 
B pa3JIH'IHbiX 3a~a'laX KBaHTOBOH OnTHKH, B TOM 
'IHCJie npH B3aHMO~eHCTBHH ~ByxypoBHeBbiX aTOMOB 

c nOJieM B pe3onaTOpe, a TaKJKe <J>a30Bble pacnpe~e­
neuusr nOJISI ~JISI pa3JIH'IHbiX ero COCTOSIHHH (64,65 ). 
06uapyJKeuo, 'ITO B npou.ecce napaMeTpH'IecKOH ~a­
yu-KonBepcuu C KOrepeHTHOH HaKa'IKOH HMeiOT MeC­
TO 3aTyXaHHSI H B0300HOBJieHHSI OCU.HJIJISIU.HH <J>a3b1 
n3Jiy'leHHSI [66 ). llpoBe~euo cpaBueuue ~Byx onpe­
~en:euuii onepaTOpa <l>a3bl H3Jiy'leHHSI [67 ]. 11cCJie­

~oBauuble 3a~a'IH ~aiOT uoByiO (jx>pMynnpoBKY 
npo6neMbl CTaTHCTHKH CJKaTOro CBeTa. Cl>JiyKTyaU.HH 
'IHCJia (jx>TOHOB npH 3TOM CBSI3aHbl C HX napHbiMH 

Koppen:sru.itsrMH, 'ITO yKa3biBaeT ua aua.nomiO c yno­
p~o'leHHeM B 003e-ra3e CO CJia6biM B3aHMO­
~eHCTBHeM Me~y 'laCTHU.aMn. B oTnomeuuu no­
CJie~uero paCCMOTpeua B03MOJKHOCTb ynop~O'IeHHSI 
B CJKaTOM COCTOSIHHH. llpo~OJIJKeHO HCCJie~OBaHHe 
HeJIHHeHHbiX MarHHTOOnTH'IeCKHX *i>eKTOB. 

3 TH H ~pyrue pa60Tb1 6hiJIH ~OJIOJKeHbl Ha MeJK­

~yuapo~HbiX KOH<J>epeHLJ.HSIX no KBaHTOBOH ODTHKe B 
Koneurareue <.D:auusr) u B MuncKe (Ben:apych). 

TEOPH.SI BbiCOKOTEMllEPATYPHOA CBEPXllPOBO.lJ:HMOCTH 

0CHOBHOe BHHMaHHe Y~eJISIJIOCb HCCJie~OBaHHIO 
MeXaHH3MOB BbiCOKOTeMnepaTypHOH CBepxnpoBO~H­
MOCTH. lloJiy'leHbl HOBble pe3yJibTaTbl 0 BJIHSIHHH 
CHJibHbiX 3JieKTpoHHbiX KOppe.TISILJ.HH Ha 3JieKTpoH­
(jx>HOHHbiH MeXaHH3M CnapHBaHHSI KaK B O~H030H­

HOH, TaK u B Mnoro3onuoii [68) Mo~en:u Xa66ap~a. 
BhiJio o6uapyJKeuo 3Ha'IHTen:bnoe yBen:n'lenue TeM­
nepaTypbl CBepxnpoBo~srmero nepexo~a 3a C'leT cy­
JKeHHSI KOppeJISIU.HOHHOH 30Hbl, a B MHOI'030HHOH MO­
~eJIH Xa66ap~a - u 3a c11eT ~ononunTen:buoro BKJJa­

~a CnHHOBbiX <J>JIYKTyaU.HH. BaJKHble ~JISI nOHHMaHHSI 
3JieKTpoHHOI'O CTpoeHHSI Me~HOOKC~HbiX CO­
e~HHeHHH pe3yJibTaTbl 6hiJIH nOJiy'leHbl npH pa3pa­
OOTKe cuurneT-TpnWieTHOH MO~en:u [69 ), BblnOJI­
ueuuoii COBMeCTuo c coTpy~HHKOM 11nCTnTyTa MaK­
ca llJiaHKa (lllTyTrapT, repMaHHSI). 

llpo~OJIJKaJIOCb H3y'leHHe aurapMOHH'IeCKOH 
MO~eJIH CBepxnpoBO~HHKa, npeAJIOJKeHHOH B .lJ:y6ue. 
C 3TOH U.eJibiO pa3paOOTaHa MHKpocKOnH'IeCKaSI MO-

~en:b crpyKTypublx <l>a30BbiX nepexo~oB u 3JieKTpoH­
(jx>uouuoro B3aHMO~eHCTBHSI B COe~HHeHHSIX Kynpa­
Ta JlaHTaHa (70) AJISI OObSICHeHHSI Ha6JIIO~aiOILJ.eHCSI B 
3KCnepHMeHTaX 3aBHCHMOCTH TeMnepaTypbl CBepx­

npoBO~Simero nepexo~a OT KpHCTaJIJIH'IeCKOH &TPYK­

TYJ>bl· B paMKax aurapMoHH'IecKoii Mo~en:u COBMeCT­
uo c COTPY~HHKOM 11ucrnTyTa TBep~oro Ten:a (.lJ:pe3-
~eu, repMaHHSI) 6hiJIO ~aHO OObSICHeHHe BbiCOKHM 

3Ha'leHHSIM BTOporo KpHTH'IeCKOI'O MarHHTHOI'O 
nOJISI ( 71 ). 

0 TMe'leHHble BbiWe pe3yJibTaTbl 6hiJIH npe~­
CTaBJieHbl B B~e npurnaweuublx ~oKJJ~OB ua MeJK­
~yuapo~uoii Kou<J>epeuu.uu «PeweTO'IHble ::xt><t>eKTbl 
B BbiCOKOTeMnepaTypHbiX CBepxnpoBO~HHKaX» 

(CanTa Cl>e, CIIIA), MupoBOM Kourpecce no cBepx­
npoBO~HMOCTH (MIOuxeu, repMaHHSI) H ua Me~y­

uapo~HOH KOH<J>epeHU.HH no CBepxnpoBO~HMOCTH 
(lleKHH). 

PA3BHTHE CETH nEPCOHAJibHbiX KOMllbiOTEPOB 

Y CTaHOBJieHbl H 3KCWiyaTnpyiOTCSI Bbi'IHC­
JIHTeJibHble CHCTeMbl C o6meH pacnpe~en:eHHOH MOILJ.­
HOCTbiO 6onee 60 Mflops. Bue~peubl (HJIH o6uoBJie­
Hbl) CHCTeMbl 'IHCJieHHO-aHaJJHTH'IeCKHX Bbi­

'IHCJieHHH. 

B noMemeuuu KPACT ycTanoBneua Sun 
SPARC station 2. llporpaMMHOe o6ecne'lenue: Sun 

OS 4.1 .I, C, Open Windows 2, Sun Fortran 4.1, 
PAW, G NU C, GNU C++, MIT X-Windows (Bbl­
nycK 5), Fortran-6u6nuOTeKH H3 U,EPH. llpou3-
BO~HTeJibHOCTb - 6 Mflops npu ucnOJib30Bauuu Sun 
Fortran . 

llpuo6peTeHbl H yCTaHOBJieHbl ~Be WiaTbl AJISI 
nK c RISC-npou.eccopoM Intel 80860 (Number 
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noce~eHHe npe/ICT3BHTeJlllMH <l>Ml1T repMaHtHI KPACT JIT<l> 

• 

Smasher 860 <tmpMhl Micro Way) H TpaHCJHITOP 

Fortran-77 AJHI pa6oTbl c HHMH. 0poH3BOAHTeJih­

HOCTh KaJKAOH nJiaThl - 6,2 Mflops. 

06HOBJI.SieTCSI napK nepcOHaJibHbiX KOMnbtOTe­

poB. Opno6peTeHo HOBoe nporpaMMHOe o6ecne'leHHe 
AJISI OK: NDP Fortran 4.02, Multi Editor 6.0, 
Windows 3.1, Corel Draw. 

CeTeBoe o6opyAoBaHne ArcNet B noMe~eHHH 
KPACT aaMeHeHo 6oJiee coBpeMeHHbiM (Ethernet), 

'ITO o6ecne'IHJIO TpexKpaTHoe yBeJIH'IeHne npon ycK-

HEKOTOPbiE ACUEKTbl COTPY.ll;HJ1qECTBA 

26-28 MaSI B Jl.y6He H 3-5 AeKa6pS1 B feifAe.nh-

6epre B paMKax nporpaMMbl fe8aeH6epr - JlaHAay 

npoBeAeHhl paOO'IHe COBe~aHHSI, nOCBSI~eHHhle Te­
Me «KXJl. npH KOHe•JHOH TeMnepaType, CBSI3aHHble 
COCTOSIHHSI H AHHaMHKa peaKI..J.HH». 8 HHX npHHSIJIO 
yqacTHe 40 'leJIOBeK H3 Ol1.SB1 H Hay'IHbiX u.eHTpoB 

fepMaHHH <EoxyM, fe8Ae.nh6epr, PereHc6ypr, Poc­
TOK, Tt06HHreH, IOJinx). C 17 no 21 MaR B fepMaHHH 

(TtOTU.HHr, IiaBapHSI) npoxOAHJia 4-SI Me.)I(AyHapoA­

HaSI KOH<t>epeHU.HSI «l1HTerpaJibl no DYTSIM OT M38 AO 

M3B>>. C npHrJiaweHHbiMH AOKJiaAaMH Ha KOH<t>e­

peHU.HH BhiCTynHJIH r.B.E<t>HMOB H M.A.CMOHAblpeB 
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HOH cnoco6HOCTH ceTH. 8blnOJIHeHo noAKJIIO'IeHHe 
nOACeTH KPACT K o6~eHHCTHTYTCKOH ceTH qepea 

<t>aHJIOBhiH cepBep, KOTOphiH HaCTpoeH AJISI paOOTbl B 

Ka'leCTBe WJII03a. 

B CBSI3H c HeAocTaTO'IHbiM <t>HHaHcHpoBaHHeM 

(no nJiaHy 197 ThiC. AOJIJiapoB CiliA, BbiAeJieHo 
32 ThiC. AOJIJiapoB) pa6oT no npoeKTy COEKTP He 

YAaJIOCh noAKJIIO'IHTh nepcoHaJibHhle KOMnhtOTephl B 
paOO'IHX Ka6HHeTaX K JIOKaJibHOH CeTH JIT<l>, KaK 

6h1Jlo paHee aaOJiaHHpoBaHo. 

H c nocrepHbiM - B.K.<I>eASIHHH. Jl.oKJiaAbl 6hiJIH 
BCTpe4eHbl C BHHMaHHeM, HaWH y'leHhle ycTaHOBHJIH 

XOpoWHe AeJIOBhle KOHTaKTbl CO CBOHMH KOJIJieraMH 
H3 fepMaHHH H APYrHx cTpaH. 0HH noJiy'IHJIH 
npHrJiaWeHHSI Ha aHaJIOfH'IHble COBe~aHHSI. 8biCKa-
3b1BaJIOCb TaK.)I(e OO.)I(eJiaHHe 0 nOCTOSIHHOM y'laCTHH 

HaWHX <l>H3HKOB B KOH<t>epeHI..J.HSIX 3TOH cepHH. 

8biCOKaSI aKTHBHOCTh COTPYAHH'IeCTBa B paMKax 

nporpaMMhl fe8aeH6epr - JlaHAay OTMe'lanach Ha 

pa6o'leM coBe~aHHH no Hay'IHOMY COTPYAHH'leCTBY 
Me.)I(Ay HCCJieAOBaTeJibCKHMH U.eHTpaMH fepMaHHH 

H OlHIJ1, npoXOAHBWeM B Jl.y6He 13-14 AeKa6pS1. 



)zy6Ha, 15-19 CeHT!16p!1. Me>Kt~yHapOt~Hall KOHQJepeHU.HII ~CTpyKTypa IIJ~pa H llt~epHble peaKLJ.HH npH HH3KHX H npOMe>KyTO'IHbiX 
:meprn11x,. 

B 1992 ro~y no~roToBJieHo 38 cosMeCTHhiX ny6JIH­
Kau.uu (eM., HanpuMep, [23,24,49,60,69,71 )). 

B ceHu6pe B OJUIJ1 npoxo~HJia MeX<~yHapo~­
HaSI KOH!j>epeHIJ.HSI «CTpyKTypa MPa u Sl~epHhle 

peaKI.I,HH npH HH3KHX H npoMeX<yTO'IHbiX 3HeprHSIX>>. 
TeMaTHKa KOH!j>epeHU.HH oxsaThiBaJia TPH OCHOBHhiX 
HanpaBJieHHSI HCCJie~OBaHHH, KOTOpble pa3BHBaiOTCSI 
B JIT<l> H HMeiOT XOpoliiHH pe30HaHC B MHpe. 3TO 

ucCJie~osaHHSI no CTPYKType aTOMHhiX Sl~ep, uJy­
'l:eHue KBaJuynpymx H rJiy6oKoHeynpyrux CTOJIKHO­
seHHH Mep npH HH3KHX H npoMeX<yTO'IHhiX 3Hep-

rHSix , !j>uJuKa npoMeX<yTO'IHhiX ::mepruu. KoH!j>e­
peHIJ.HSI Bbi3BaJia OOJihmou HHTepec y Hay'IHOH 
OOW.eCTBeHHOCTH MHOrHX CTpaH. 0Ha BKJIIO'IeHa B 
o6w.un cnucoK nposo~HMhlx s Mope KOH!j>epeHIJ.HH, 
Ha KOTOphiX paCCMaTpHBaiOTCSI BOOpOCbl, CBSI3aHHhle 
c ucCJie~osaHHSIMH Ha ny'IKax pa~uoaKTHBHhiX Mep. 

B pa6oTe KOH!j>epeHU.HH npHHSIJIH y'laCTHe 40 !j>u-
3HKOB H3 cTpaH 3ana~a u 70 - H3 cTpaH CHr. C ~o­
KJia~aMu BhlcTynHJiu B.B.Eypos, B.B.BopoHOB, 

<l>.A.r apees, J1.H.MuxanJios u B.r.CoJiosbes. Jho­

ru KOH!j>epeHIJ.HH 00 O~HOMY H3 pa3~eJIOB ee npo-
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Y'laCTHHKH MelK.zzyHapo.nHOH wKOJibl no reopHH non11 , KOTopaH npoBOAHJJ8Cb a paMKax nporpaMMbl reiheH6epr- JlaH.nay 

rpaMMhl - CTO./IKHOBeHH.IIM TSDKeJlhiX HOHOB - 6biJIH 
no~se~eHhl npe~ce~aTeJieM oprKOMHTeTa P.B.,ll,X<o­
JIOCOM. 

no Tpa~HU.HH COTPY~HHKH JIT<I> npHHHMaJIH 
aKTHBHoe ~aCTHe B OpraHH3aiJ.HH H npoBe~eHHH 
Me~yHapo~Horo ceMHHapa no npo6neMaM cPH3HKH 
BhiCOKHX ::JHepmH:. 0'1epe~uoH: XI ceMnuap ::JTOH 
cepuH npoxo~HJI B ,ll,y6He c 7 no 12 ceun16psr H 6biJI 
nOCB.II~eH peJI.IITHBHCTCKOH ~epHOH cPH3HKe H 
KBaHTOBOH xpoMo~uHaMHKe. B pa6oTe ceMuHapa 
npHHHMaJIH y'laCTHe npe~CTaBHTeJIH 87 Hay'IHhiX 
U.eHTpoB H3 20 CTpaH. C 0030pHhiMH ~OKJia~aMH Bbi­
CTynHJIH npe~CTaBHTeJIH U,EPH, CEBA<I>, BpyK­
xeH:seHa, CaKJie. 3Ha'IHTeJI&Hoe speMsr ua ceMuuape 
6hiJIO OTBe~eHO cPH3HKe nOJI.IIpH3aU.HOHHhiX 
.IIBJieHHH, B '13CTJfOCTH HOBhiM pe3yJI&TaTaM, noJiy ­
'leHHhiM Ha ny'IKaX nOJI.IIpH30BaHHhiX ~eHTpoHOB Ha 
cnHxJXXl>a30TpoHe OH51H. C HHTepecoM 6wu 
BCTpe'leHhl Ha ceMnHape ~oKJI~hl C.B.repacuMosa, 
A.B.Ect>peMosa, B.H.IOKanosa, ,ll,.B.IllupKosa. 

B asryCTe B ,ll,y6He nposo~HJiac& 4-sr IIIKOJia no 
TeopnH non.11 ~.II CTy~eHTOB-CTapweKypcunKOB. Oua 
Opr3HH30B3H3 B paMKaX nporpaMMbl feu3eH6epr -
Jla~ay u snepshle 6h1Jla Me~yuapoAHOH. Ha wKu­
ny 6hiJIH npurnaweHhl 43 cTyAeHTa H3 cTpau CHr , 
20 CTy~eHTOB H3 pa3HhiX ropo~OB repMaHHH H ABOe 
H3 ABCTpnu. JleKu.uu ua wKone 'IHTaJIH npenoAaBa­
TeJIH H3 ABCTpHH, AHrJIHH, repMaHHH H Poccuu. OT 
JIT<l> OCHOBHhle Kypchl JieKU.HH npoliHTaHbl npocl>ec­
copaMH WKOJihl f.B.EcPHMOBhiM, ,ll,.H.Ka3aKOBbiM, 
B.H.llepsywnHhiM u H.B.CKa'IKOBhiM. 

B na6oparopuu npoAOJIX<aiOT npoBOAHTbCSI xo­
pomo 3apeKoMe~osaswue ce6sr pacwupeHHble Te­
MaTH'IeCKHe ceMnuaphl. B Mae pa6oTan n.IITbiH 
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pacwupeHHhiH CeMHHap «fpaBHTaU.HOHHa.ll 3Hepm.11 
u rpaBnTau.uoHHHble BOJIHhl». OH 6hiJI nocs.11~eH 
200-neTHIO co AH.II po~euusr HuKona.sr Hsauosu'la 
JIOOa'leBCKOI'O, TeOpHH rpaBHTaU.HH, CMeX<HhiM BOn­
pocaM. 

COTPYAHHKH JIT<I> npHH.IIJIH y'laCTue B opra­
HH3au.uu H paooTe p~a HaU.HOHaJibHhiX KOHcPe­
peHU.HH u cose~auuH: B CTpauax CHr, cpeAH KOTO­
phlx KOHcPepeHU.H.II no cPH3HKe MaJI0'13CTH'IHhiX 
CHCTeM B Xap&KOBe (YKpanHa) H paoo'lee COBe­
~aHHe no MaJIO'IaCTH'IHhiM CHCTeMaM B AJIMa-ATe 
(Ka3aXCTaH) (46,47 ). C nneuapHhiM AOKJI~OM Ha 
Me~yHapoAHOH Hay'IHOH KOHcPepeHU.HH «JJo6a­
'leBCKHH H COBpeMeHHaSI reOMeTpH.II>>, npoXOAHBWeH 
B Ka3auu, BbiCTynHJI H.A.lJepHHKOB [16 ]. 

llpoAOJIX<aeTC.II pa6oTa TeopeTHKOB no nporpaM­
Me 3KCnepuMeHTa ,ll,EJI<l>H Ha ycKOpHTeJie JI3ll B 
U,EPH. Ocuosuoe BHHMauue cocpeAOTO'IeHo ua 
o6pa6oTKe AaHHhiX no napaMeTpaM Z-6o3oHa c 
noMo~&IO C03AaHuou B JIT<I> nporpaMMhl Z-cl>nTTep 
(,ll,.JO.BapAHH), a T3KX<e no H3BJie'leHHIO xpo­
MOAHHaMH'IeCKOH KOHCT3HTbl CHJibHOI'O B33HMO­
AeHCTBH.II as H3 A3HHhiX no HHKJII03HBHOMY poX<­
AeHHIO aApoHOB B pacnaAe Z-6o3oua (H.B.CKa'I­
KOB). Bnepshle H3 nony'leHHhiX ua JI3ll AaHHhiX 
BbiSIBJieua uucl>opMau.u.sr o npoAOJI&HOH CTPYKTypuou 
cPYHKU.HH npou.ecca HHKJII03HBHOH aHHHrHJI.IIU.HH 
(pa6oTa npeACTasneua KOJIJia6opau.ueu ,ll,EJI<I>H ua 
XXVI Me~yuapoAHYIO Kouct>epeHU.HIO no cPH3HKe 
BbiCOKHX 3Hepmu B ,ll,annace (CiliA)). 

8 asrycTa ,ll,y6uy noceTHJI naypeaT Ho6eJieBcKou 
npeMHH AHpeKTOP Me~yuapoAHOro u.euTpa Teo­
peTn'lecKou cPH3HKH B TpneCTe <ICTP) npocl>eccop 
A.CanaM. Ha BCTpelle B Jla6oparopuu TeopeTn'lec-



focTb OIUIH, naypeaT Ho6enes­
cKoA npeMHH J~HpeKTop Me>KJIYHa­
poAHOro ~eHTpa TeOpeTHqeCKOH 
tPH3HKH B Tp~o~ecTe npo4>eccop 
A.C3JiaM 

KOH ~H3HKH n~eccop A.CaJiaM coo6w.HJI o npu­
cy)((J(eHHH s 1991 roAy aKaAeMHKY H.H.6oromo6osy 
MeAaJIH H Me)((J(yHapoAHOH npeMHH ll.JJ:upaKa, 
DpolleJI JieKIJ;HlO <Jieso-npaBaSI aCHMMeTpHSI KaK 
ocHosa JKH3HH». CocroSIJIOCb o6cy)((J(eHue nepcneK-
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JIABOPATOPM51 
BbiCOKMX 3HEPrM:A 

B cooTBeTCTBHH c peweHHSIMH 71 ceccuu Y'leno­
ro coBeTa Ol1.Sil1 pa6oTa ·Jia6oparopuu BeJiac& no 

CJieAyiOW.HM npuopHTeTHbiM HanpaBJieHHSIM: 
-- BBOA B AeHCTBHe uyKJioTpoua u pa3BHTHe 

HHXeKU,HOHHOI'O KOMDJieKca; 

-- HCCJieAOB3HHe KBapKOBbiX CHCTeM H CDHHO­

BbiX 3QxPeKTOB Ha ny'IK3X peJISITHBHCTCKHX SJAep 

CHHXpO¢a30TpOHa H Apyrux yCKOpHTeJibHbiX 

U,eHTpoB; 

-- DOAI'OTOBKa nepBOO'IepeAHbiX 3KCDepHMeHTOB 

ua HYKJIOTpoue; 
-- paOOTbl B o6JiaCTH npHKJI3AHbiX HCCJieAO­

B3HHH. 
fJiaBHbiM HTOI'OM 1992 I'OA3 ,nJISI JiaOOpaTOpHH 

CTaJIO 3aBepweuue c6opKH KOJI&u,a uyKJioTpoua u ero 

TeXHOJIOrH'IeCKHH nyCK C DY'IKOM. 

Ha ny'IKax peJISITHBHCTCKHX SJAep u noJISipu3o­

BaHHbiX AeHTpoHOB CHHXJXXP330TpoHa DpoAOJIXa­

JI3Cb 3KTHBH3SI paOOTa Ha 3KCnepHMeHTaJibHbiX yc­

T3HOBK3X C<l>EPA, AJih<l>A, CJIOH, AHOMAJIOH 
(JICB3), <I>A3A (JI.Sill), .KACOHA (11Sil1 PAH>, 

CMC <MrY>, r11sc. 

HAYqHO-HCCJIE,ll.OBATEJibCKHE PABOThl 

11CCJIEUOBAHI1E 
MHO)I(ECTBEHHhiX nPOUECCOB 

B COYUAPEHH.SIX PEJI.SITI1Bl1CTCKI1X 51UEP 

YcTaHOBKa C<PEPA. Ha ny'IKax peJISITHBHCT­

CKHx DOJIS1pH30B3HHbiX AeHTpoHOB H SJAep yrJiepoAa 

CHHXJXXP330TpoHa B 1992 r. npoBeAeHO AB3 CeaHCa 
Ha ycraHOBKe C<I>EPA. OOJiy'leH OOJI&mo:H o6beM 

uH¢opMau,uu no KYMYJISITHBHOMY po)I(AeHHIO 'la­
CTHU,. 11u¢opMau,uSI, noJiy'leHHaSI B ceaHce Ha AeHT­

pouuoMny'IKe, o6pa6oTaua, pe3yJI&TaTbl npeACTaB­

JieHbl Ha Me)I(AyHapoAHbiX KOH<1JepeHU,HSIX H Ony6JIH­
KOB3Hbl ( 1 ). 

Ha nepeAHeM cu,uHTHJIJISIU,HOHHOM cneKTpoMeT­

pe ycTaHOBKH C<I>EPA npoBeAeHo u3y'leHue 

BJIHSIHHSI SJApa-MHWeHH H3 npou,ecC <1JparMeHT3U,HH 

peJISITHBHCTCKux Ae:HTpoHOB B KYMYJISITHBHble 

nuoubl (puc.1). ConpoBo)I(AaiOW.aSI MHoxeCTBeH-

3 na'IHTeJibHO pacmupHJIOCb COTPYAHH'IeCTBO 
JiaOOpaTOpHH C ~pymMH YCKOpHTeJibHbiMH U,eHT­

paMH no peJISITHBHCTCKOH AAepuo:H <Pu3HKe. BeAeTC.SI 
DOAI'OTOBKa COBMeCTHbiX 3KCnepuMeHTOB B IJ:EPH 
<SPS, LHC), B BpyKxe:HBeHCKOH uau,uoHaJibHOH Jia-

6opaTopuu (RHIC) u B CaKJie (SATURNE). Ocuo­

BOH .nJISI y'laCTuSI B 3THX ucCJieAOBaHHSIX .SIBJI.SieTCSI 

onbiT, npuo6peTaeMbiH npu pa6oTe ua ny'IKax yc­

KOpHTeJI&Horo KOMDJieKca JIB3. 

H ay'IHble u MeTOAH'IeCKHe pe3yJihT3Tbl JIB3 AO­

KJIM biBaJIHCb Ha OCHOBHbiX Me)I(AyHapoAHbiX KOH<1Je­

peHU,HSIX u CHMD03HyMax. Ha npomeAmeM c OOJib­

WHM ycnexoM XI Me)I(AyuapoAHOM ceMuuape no 

npo6JieMaM <1JH3HKH BbiCOKHX 3Hepm:H «PeJISITH­
BHCTCKaSI SJAepHaSI <1JH3HK3 H KB3HTOB3SI XpoMO­

AHH3MHK3» (,Uy6ua, CeHTSI6pb 1992 r.) B o630pHOM 

AOKJIMe A.M.BaJIAHHa 6biJI npeACTaBJieH CTaTyc 

npo KTa «HyKJIOTpoH>> H nporpaMMa HCCJieAOB3HHH 

Ha HeM (npenpHHT 011.Sil1 El-92-487). C 3anycKOM 

HYKJIOTpoHa 11ncTHTYT AeJiaeT OOJihmo:H mar BnepeA 
B pacmupeHHH HCCJieAOB3TeJibCKHX B03MOXHOCTeH 

AJI.SI <1JH3HKOB H3 CTpaH-y'laCTHHU,. 

HOCTb H OTHOWeHHe ce'leHHH Ha AAP3X CBHHU,a H 

yrJiepoAa yKa3biBaiOT Ha nepu<1Jepu'leCKHH xapaKTep 

npou,ecca (puc.2). BnepBble KYMYJI.SITHBHbiH 3<1>­
<PeKT H3Y'IaJICSI Ha ny'IKe DOJI.SipH30B3HHbiX AeH­
TpoHOB. noJiy'leHbl YK333HHSI Ha HaJIH'IHe JieBo-npa­

BOH acnMMeTpuu B o6pa3oBauuu 3apSixeuublx 

'13CTHU,1 CODpoBO)I(A3IOW.HX po)I(AeHHe 6biCTpb1X Ky­

MYJISITHBHbiX DHOHOB H3 DOJI.SipH30B3HHbiX AeH­

TpoHOB. 

H a yCTaHOBKe C<I>EPA uaKoDJiena craTHCTHKa 

no c yAapeHHSIM peJISITHBHCTCKHX SJAep ymepoAa c 
SIAP3MH H, U, Be, C, AI, Cu, Sn, Pb o6beMoM 

106 Co6biTHH 1 'ITO D03BOJIHT CHCTeMaTH'IeCKH H3y­

'IHTb 3QxPeKTbl ¢opMupoBaHHSI KYMYJISITHBHbiX nuo­

HOB B 33BHCHMOCTH OT npHU,eJibHOI'O napaMeTpa COy­

AapeHHSI, a T3KXe HOBble SIBJieHHSI, CBSI33HHble C 

OAHOBpeMeHHbiM npoSIBJieHHeM BbiCOKOHMDYJibCHbiX 

KOMDOHeHT B CTaJIKHB3IOW.HXCSI SJApax (6,8 ). 
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PHc. I . 3aBHCHMOCTb CC'ICttHM q,parMCttT8llHH pe.ilMTHBHCTCKHX 

IICHTJ>OitOB B KYMYJl!ITHBitbiC Jl-MC301tbl OT 8TOMitOH M8CCbl !lllp 8 -

MHUICHH . Ce'lettHM uopMHJ>OB8Hbl ua 'IHCJlO HYKJtOttOB wn o a­

MHUICHH I II 
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f"roction of events w i th 

p!'"9 < 600 ll.ov/c 
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C ho r ged m u lt i p licit y , Ncl'l 

PHc. 2. PacnpcnenettHe MttOli<CCTaeuuocTH 33pMli<CttHbiX 4aCTHU, 

conposOli<II81011\HX o6pa30BattHe KYMYJtMTHBttbiX 1f - MC30HOB ua 

!lllpax yrnepona. onoaa, CBHHLl8 Ill 

3-asepweH U.HKJI pa6oT no ucCJJe.nosaHHIO KYMY­

JJsint&Horo 00p33083HHSI Me30HOB B npoTOH-IIJlepHbi X 

saauMo,neitcTBHSIX npu :meprustx 15-65 f3B 19,1 0 1. 

3TH paOOTbl y,nocToeHbl 2-it npeMHH OHSU1 ~o 3 KC­

nepuMeHTaJJbHbiM pa6oTaM aa 1991 r. Ha MaTepuan c 

3KcnepuMeHTa CKA (BHYTPCHHSI!I MHWCHb Ha Y - 70> 

nOJJy4eHbl 3HCpreTH4CCKHC 3aBHCHMOCTH o6pa30-

B3HHSI KYMYJJSITHBHbiX KaOHOB Ha pa3JJH'fHbiX 11,npa x. 

B paMKax MOACJJH ¢parMeHT3U.HH <PJJYKTYOHOB 

no&e,neHHC OTHOWCHHSI BbiXOAOB OTpHU,3TCJibHbi X H 

noJJOXHTeJJbHblx KaOHOB yKa3biBaeT Ha ycuJJeHue 

BKJia,na KBapKOBOf'O MOp!! BO ¢JIYKTYOH3X. 
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PHC. J . PacnpeiiCJlCHHC no 3<1><J>eKTHBHOH M8CCC nonapHO CKOM-

6HHHpoB8HitbiX y-KBattTOBIIJl!l peaKllHH a + (C, Cu)-+ Jt"
0 + X ua 

yCT8HOBKC <l>OTOH- MACCEP (22) 

Ha 90-KaHaJJbHOM Macc-cneKTpoMeTpe 

<l>OTOH-MACCEP [22) uaMepeHbl HHKJJI03HBHble 

Ce'fCHHSI 00p330B3HHSI n°-Me30HOB B peaKU,HSIX p + 

+ (C, Cu) -+ n° + X u a + (C, Cu) -+ n°+ X, n°yy 

npu HMnyJJbCe 4,5 f3B/c/HyKJJoH (puc.3). U:eJJh 

HCCJieAOB3HHH - nOJJy4eHHe HOBOH HH4JopM3U,HH 0 

MexaHH3Me KYMYJJSITHBHOro ::Htxt>eKTa B npou.eccax 

pox.neHHSI a,npoHOB B Sl_npo-SI,nepHbiX B33HMO,neH­

CTBHSIX. J.1MeiO~HeCSI B H3CTOSIUJ,ee BpeMSI ,naHHble 0 

KYMYJJSITHBHOM pox.neHHH nuoHOB B SI,npo- SIAepHbiX 

saauMo,neitcTBHSix noJJy4eHbl AJJSI aapSixeHHbiX 

43CTHU. H OTHOCSITCSI K 3HeprHSIM AO 2,9 f38/HyKJJOH. 

Oco6eHHOCTbtO nocTaHOBKH, OTJIH4atOw.eit ee OT 3KC­

nepuMeHTOB C 33pS1XeHHbiMH 43CTHU,3MH, SIBJISieTCSI 

B03MO)I(HOCTb H3MepeHHSI B OAHOM 3KCnepHMeHTe 

Jt
0

-Me30HOB B WHpoKOM HHTepBaJJe nonepeliHbiX 

HMnyJJ&COB. 

Onpe,neJJeHa aasucnMOCTb HHBapuaHTHOro ce­

'feHH!I OT 3TOMHOH M3CCbl IUlP3-MHWeHH npH HaJJe­

TaiO~HX npoToHax H a-4aCTnu,ax. Cpe,nHee 3Ha-

'feHHC noKa3aTeJJ!I cTeneHH n (a- A'1) cocTaBJJSieT 

n = 0,42±0,03 AJISI HaJJeTaiO~HX npoTOHOB H n = 
= 0137 ±0,02 AJJ!I a-'faCTHU.. floJJy'feHHble peayJJb­

TaTbl corJJacytOTC!I c npe.ncKaaaHHSIMH Mo,neJJH nap­

TOHHOH peKOM6HH3U.HH, B COOTBeTCTBHH C KOTOpoH 

'faCTHU.bl c OOJJbWHMH KYMYJJ!ITHBHbiMH 4HCJJaMH u 

MaJJbiMH nonepe'tHbiMH HMnyJJbC3MH po;1KA310TCSI B 

pC3YJibT3TC 4JparMeHT3U.HH KB3pKOB-CneKT3TOpoB 

HJIH HX peKOM6HH3U,HH C MOpcKHMH KB3pK3MH. 



LI.m1 se.n:H4HHhl x0, xapaKTepuayiOw.eii KsapK­

napTouuyiO CTPYKTYPHYIO <PYHKI.J;HIO smpa 4He 
(napaMeTpuaau;ujl E (da/ dp) - exp (-XI X 0) npu 

PT = 0) uaimeubl aualleHHjl: x0 = 0, 143±0,003 AJijl 

peaKu;uu a+ C-+ .n°+ Xu x0 = 0,145±0,002 AJijl 

peaKI.J;HH a + Cu-+ .n°+ X. 

CoTpy JJ.HH'feCTBO nfliC. Ha ycTaHOBKe nmc 
[11-13] s peaKI.J;Hj!X nepeaapsmKu smep ua smpax 
HCCJieAOBaJiaCh npo6JieMa B3aHMOAeHCTBHH ~-H30-

6aphl B smpax. ObiJIO ycTaHOBJieHO, 4TO 3aBHCHMOCTb 
Ce4eHHH nepe3apMKH OT aTOMHOI"' HOMepa MHWeHH 
OTJIH4aeTCR OT Toii, KoropyiO MO::>KHO O::>KHAaTh AJijl 

npeAnOJiaraeMoro nepu<t>epu4ecKoro saaHMOAeiiCT­
BHjl C po)KJJ.eHHeM ~-H300apb1 Ha KBa3HCBo6oAHOM 

uyKJioue smpa-Muweuu. PeayJihTaT YJJ.OBJieTsopu­
TeJihuo corJiacyeTcjl c paclleTaMH, YliHTbiBaiOW.HMH 
KOJIJleKTHBHOe B3aHMOJ).eHCTBHe H300aphl B smpe. 

0AuaKo 6oJiee OAuoaualluhle u y6eAHTe.n:huhle 3Kc­
nepuMeuTaJihuble AOKa3aTeJihCTBa noJiylleuhl npu 

auaJIH3e <t>oTorpa<t>HH CO CTpHMepuOH KaMephl 
fJ.1BC. 06uapy::>Keuo, liTO B npou;ecce nepeaapMKH 
DORBJIRIOTCjj KaHaJibl, HeB03MO::>KHhle AJijj peaKI.J;HH 
ua Ksaaucso6oAnOM uyKJioue u, uanpoTHB, ecTecT­
seuuo OObRCHHMhle KaK KOJIJieKTHBHOe B3aHMO­
AeHCTBHe H300aphl, uanpHMep KaK 6e3Me30HHajj 
paapsmKa ~N-+ NN. B peayJihTaTe auaJiuaa nuou­

uhlx cneKTpoB (AJijj OCHOBHOI"' KaHaJia peaKI.J;HH) 
snepshle noJiylleuo yKaaauue ua npou;ecc, CBjj3au­

HhiH c soa6y::>KJJ.euueM uao6apbl s uaJieTaiOw.eM smpe. 

llpoAOJI::>KaJICjl aHaJIH3 H uaKonJieuue Aauublx 
AJijj HCCJieAOBaHHjj KOppeJijji.J;HH B CTOJIKHOBeHHRX 
Mg-Mg. 

.siJJ.epuhle 3MYJihCHH. CoTPYAHHllecTBOM CJIOH, 
oprauH30BaHHbiM JIB3, npoBOAHJIHCh paooTbl no 

HCCJieAOBaHHIO C DOMOlll,hiO smepHbiX <1>oT03MYJlhCHH 
B3aHMOAeHCTBHH RAep 160 H 28Si C 3Heprueii 
3, 7 f3B/uyKJiou, a TaK::>Ke s paMKax y4aCTHjl s co­

TPYAHH'leCTBe EMU01 npu 3uepruu smep 
200 f3B/uyKJioH. YcTauosJieua ueaasucuMOCTh Bhi­

XOAa <t>parMeHTOB smep MHWeHH OT MaCChi H 3HeprHH 
HaJieTaiOlll,HX smep npH MHOroKpaTHOM pocTe po::>K­
AeHHbiX peJIRTHBHCTCKHX 'laCTHI.J; u <t>parMeHTOB ua­

JieTaiOw.ero smpa. 3To ua6JIIOAeuue nOATBep::>KJJ.aeT 
CAeJiaHHbiH pauee BhiBOA 0 npoRBJieHHH «AJIHHbl 
<t>opMHpoBaHHR>> B CTOJIKHOBeHHRX peJijjTHBHCTCKHX 
smep [33-36 ]. 

B u;euTpaJihuhlx coyAapeHHj!X smep KpeMHHR c 
smpaMH cepe6pa u 6poMa npu 3Hepruu 3, 7 u 

14,5 f3B/ HYKJIOH <t>JIYKTyai.J;HH DJIOTHOCTH BTO­
pH4HhiX 'laCTHU, DO nCeBAOOhiCTpoTe H a3HMYTaJihHO­

MY ymy ux BbiJleTa yKa3hiBaiOT ua cTpyiiuhlii xapaK­
Tep reuepau;uu 4aCTHI.J;. J.1aylleuo noJiuoe paapy­

weuue smep cepe6pa u 6poMa npu 3uepruu 
3, 7 f3B/ uyKJioH. B TaKHx npou;eccax ua6JIIOAaeTCjj 
pe3KOe H3MeHeuue KOppeJIRI.J;HOHHbiX COOTHQWeHHH 

90 --.D Partial cross section 
E 80 

+ # ~ ~ + 
6Z=1 H Target ...... 

t> 70 

60 
~ ~ 9 ? 50 ~ 

40 

.30 o Siegen data 
20 o lindstrom et al. 
10 6 Webber et al. 

0 
1 10 102 

90 --.D Partial cross section 
E 80 

6Z=2 H Target 
b 70 

~ ~t t t y? ? 60 

+ 
y 

50 ? 
40 

.30 o Siegen data 
20 o Lindstrom et al. 
1 6 Webber et al· 

1 10 10
2 

E [GeV /nucleon] 

PHC. 4. 3aBHCHMOCTb napUHIIJlbHbiX Ce'leHHH ,!VIll peaK!.lHH C 

H3MeHeHHeM 3apl1Aa npH 83llHMOAeHCTBHH 
160 C npOTat!OM npH 

6.Z = I (ssepxy) H 6.Z = 2 (BHH3y) [45) 

Me)KJJ.y peJIRTHBHCTCKHMH 'laCTHI.J;aMH H \lHCJIOM 
<t>parMeHTOB MHWeHH. 

3 sepweua o6pa6oTKa Aauuhlx H ony6JIHKosaubl 
peayJibTaThl H3MepeuHH Ce\leHHH <t>parMeHTai.J;HH 

smep 160 s AHanaaoue OT 0,9 AO 200 f3B/uyKJiou 
[45] (puc.4). Pa6oTa BhlnOJiueua COTPYAHH\leCTBOM 
YuusepcuTeT r.3ureua (Cl>Pf) - JIB3 c ucnoJib30-
sauueM MeTOAHKH DJiaCTHKOBbiX TpeKOBbiX J).eTeKTO­
poB. 0 6Jiylleuue JJ.eTeKTopos THna CR -39 npo­
BOJJ.HJIOCh ua ny4Kax cuuxpo<PaaoTpoua JIB3, AGS 
(opyKXeiiseu) uSPS <U.EPH). 

Y cTauosKa KACOHR. CucTeMaTH4ecKoe 
H3MepeHHe 3HepreTHlleCKHX 3aBHCHMOCTeH Ce\leHHH 
o6pa30BaHH9 DHOHOB, KaOHOB H auTHDpoTOHOB B 
9J).po-smepub1X B3aHMOAeHCTBH9X BbiDOJIHeHO Ha yc­
TaHOBKe KACOJ.1ti" (J.1.siJ.1 PAH) [46). lloJiy'leuuhle 

JJ.auuhle sa::>Kubl KaK AJIR nocTpoeuug o6o6w.a10w.eii 
KapTHHhl KYMYJI9THsuoro 3Qxt>eKTa u noJ).noporosoro 
po)KJJ.eHH9, TaK H J).JIR DOHCKa HOBbiX KOJIJieKTHBHhiX 
3Qxt>eKTOB s coyJJ.apeuugx smep [47). 

0 6paOOTKa CHHMKOB C nponaHOBOH KaMephl. B 
npoTO -yrJiepoJ).HbiX B3aHMOJ).eHCTBHRX npH 

10 f 3B/c ua MaTepuaJie, noJiy'leuuoM KOJ1Jla6o­
pau;ueli Ha nponauOBOH ny3hlpbKOBOH KaMepe JIB3, 
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PHc. S. AccOI.tHBTHBHoe polKAeHHe TlllKMoro cTa6HJibHOro HeAT­

pBJibHoro H-AH6apHOHa H AByx K+ -Me30HOB Ha HeCTp&HHOM 

AH6apHOHe D+, 00pa30BBBWeMCII BHYTPH 11Ap8 B MOMeHT CTOJIKHO­

BeHHII p
11c npH HMnynbCe 10 rJB/c. BHAeH cna6blii pacnaA 

'IBCTHI.l H. I- H ~ 

o6Hapy.JKeHbl co6biTHSI, Koropble HHTepnpeTnpyJOTcst 

KaK o6paJosaHne ABYX nMO.JKHTeJihHO Japst.JKeHHblx 

H ABYX HeiiTpaJibHbiX TSI.JK.eJibiX cra6HJibHbiX AH6a­

pHOHOB (M >2M ti CO CTpaHHOCTbiO S = - 2 

(puc.5). CpeAHHe JHa'feHHSI Mace 2396, 9± 17,0 M 9B 

H 2393,4±22,4 M9B B npeAe.nax norpeWHOCTeH COB­

naAaJOT c Maccoi't 2370 M9B, npeACKaJaHHOH COJIH­
TOHHOH MOAeJibiO. ·Ce'feHHSI poQeHHSI 3THX 9K30-

TH'fecKHX aApoHos 100 H6. PeJyJihTaT HMeeT sa.JKHoe 

3Ha'feHHe AJISI nJiaHHpoBaHHSI HOBbiX 9JieKTJ)OHHbiX 
9KCnepHMeHTOB. 

PoQeHne o'faposaHHbiX 'facruu. s HYKJJOH-HYK­

JIOHHblx B3aHMOAeHCTBHSIX H3Y'faJJOCb B OCHOBHOM 

BAaJJH OT nopora ux poQeHHR. HcCJieAOBaHHR 

BMH3H nopora npoBOASITCSI npenMy~ecrseHHO Ha 

cepnyxoscKOM ycKopnTe.ne. CoTpyAHH'feCTBOM 
BHC-2 HaKon.neH 9KcnepnMeHTaJJhHbiH MaTepuan, 

HeOOXOAHMbiH AJISI aHaJJH3a H H3y'feHHSI xapaKTe­

pHCTHK poQeHHSI O'faposa.HHbiX 'laCTHU. 80 B3aHMO-
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AeHCTBHSIX HeHTpoHOB C smepHbiMH MHWeHSIMH, Ma­

JIOH3y'leHHbiX CTpaHHbiX pe30HaHCOB H nOHCKa 9K-

30TH'IeCKHX Y3KHX COCTOSIHHH. nposeAeH aHaJJH3 xa-

paKTepHCTHK poQeHHSI A(1520)-+ A0:rc+:rc- s Hei't­

TpoH-smepHbiX B3aHMOAeHCTBHSIX C smpaMH 

yrJiepoAa, aJJIOMHHHSI H MeAH Ha CTaTHCTHKe OKOJIO 
20 MJIH nepBH'fHbiX co6biTHH, JapemcrpHposaHHbiX 

Ha ycraHosKe BHC-2. 

HanpaBJieHbl AJJSI ony6JIHKOBaHHSI s .JKypHanax 

«.siAepHaSI <IJH3HKa» H «l.JeXOCJIOBaiJ,KHH <IJH3H'IeCKHH 
.JKYPHaJJ» pe3yJihTaTbl HCCJieAOBaHHH xapaKTepHCTHK 

poQeHHSI O'faposaHHbiX D0-Me30HOB BO B3aHMO­

AeHCTBHSIX HeHTpoHOB C smpaMH BOAOpoAa, yrnepoAa 
H aJJIOMHHHSI npH 9HeprHH B C.IJ,.M. OKOJIO 10 f98. 

Cuman n° HaMJOAaJJCSI s cneKTpe 3QxPeKTHBHbiX 

Mace cucreMbl K+ :rc-:rc + :rc-. B KHHeMaTH'IecKoii 

oMaCTH no npoAOJihHOMY HMny JibCY OT 30 AO 

65 f98/c H KBaApaTy nonepe'fHOro HMnyJibCa OT 0 AO 
1 (f9B/ c) 2 onpeAe.neHbl nonepe'fHble ce'leHHSI po.JK­
AeHHSI, napaMeTpbl 3aBHCHMOCTH Ce'leHHSI OT aTOM­

HOM MaCCbl smep MHWeHH, a TaK.JKe napaMeTpbl AH<IJ­
<IJepeHIJ,HaJJbHbiX Ce'leHHH no <IJeHHMaHOBCKOH nepe-

MeHHOH X F u KBaApaTy nonepe'fHoro HMDYJibCa p~: 
aH=3,1±1,1 MK6, ac=27,5±9,3 MK6, GAl= 

= 49,6±16,3 MK6, aA= aaAa• rAea0= (1,5±0,8) aH 

H a= 0,73±0,23; da/dXF- (1 - XF)n, rAe 

n = 2,3~g:~; da/dp~- exp (-Bp~), rAe B = 

= 1,3~g:~(f9B/c)- 2 • 

HCCJIE.UOBAHHE CTPYKTYPhl 

JIEfKHX .si.UEP 

Ha ny'fKax noJISipH30BaHHblx AeiiTpoHoB CHH­

xpo<l>aJOTpoHa npH HaHBbiCWHX B MHpe 9HeprHSIX Ha 

ycraHoBKax HHECC-AJih<I>A H AHOMAJIOH 

(JIC83) nMy'feHbl HOBble AaHHble no CDHHOBOH 

CTpyKType AeHTpoHa npH Me.JKHYKJIOHHbiX paCCTO­

SIHHSIX AO 0,4 <IJM. 

fpynnoi't AJih<I>A s <Pespa;Ie- MapYe nposeAeH 
9KCDepHMeHT DO H3MepeHHIO K03QxPHU.HeHTa nepe­
Aa'fH DOJIS1pH3aiJ,HH OT AeHTpoHa K DpoTOHy B 

peaKIJ,HH <IJparMeHTaiJ,HH AeHTpoHa DOA HyJieBbiM yr­

JIOM (20,21 ). OpnmHaJJhHast MeTOAHKa HJMepeHHH 

D03BOJIHJ1a DOJIY'fHTb AaHHble, He3aBHCHMble OT He­

ODpeAe.TieHHOCTeH B 3HaHHH DOJIS1pH3aiJ,HH nyt~Ka H 

aHanuJnpyJOwei't cnoco6HOCTH MHweHH (pHc.6). 

npeABapHTeJibHble pe3yJihTaTbl 3THX H3MepeHHH 

6biJIH npeACTaBJieHbl Ha MeQyHapoAHbiX KOH<IJe­
peHU.HSIX s .Uy6He (ceHTst6ph) u Haroe (Host6pb). 

0HH xopowo cornacyJOTCSI c aHanomt~HbiMH AaH­
HbiMH, noJiy'feHHbiMH s CaKJJe npH MeHhWHX 
9HeprHSIX. 
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PHC. 6. ,!l&HHble 3KCnepHMeHTB AJlb<J>A 0 K03Q><I>H~HeHTe nepe/IB'IH nOJJ il pH3li~HH OT BeKTOpHOnOJJ11pH30111lHHOI'O 11eiiTpoua npoTOHY 

(CJie&a) H 0 TeH30pHOil BHBJIH3HpyJOUleil CnOCOOHOCTH peaK~HH ynpyroro pacCeiiHHII HB3lllllleiiTpoHOB npoTOHBMH (cnpa&a). llOK83liHB 

o6nacTh nnauHpyeMhiX ua 1993 ro11 H3MepeuHil [20, 21) 

B paMKax BHOBb o6pa3oBauuou KOJIJia6opau,HH c 

y'laCTHeM <j>H3HKOB H3 BoJirapuu, KauaAbl, CIIIA, 

YKpaHHbl, <I>pauu,HH npoBeAeH 3KcnepuMeHT B CaK­

Jie (<l>pauu,ug) no nepeAa'le nOJI51pH3aU,HH OT AeHT­

poua K nporouy B peaKU.HH ynpyroro AenTpou-npo­

rouuoro pacce51HH51 ua3aA H nJiauupyeTC51 H3Me­
peuue TeH3opuou auaJIH3HpyJOmeu cnoco6uOCTH 
3TOTO npou,ecca ua cuuxpo<l>a3oTpoue JIB3 B <j>eBpa­

Jie 1993 TOAa. OpeAJIO)KeHbl 3KcnepuMeHTbl, 

CTHMyJiupyJOmue C03Aauue ny'IKOB nOJI51pH30Bau­

HbiX 51Aep 3He. 00ATOTOBJieH AJI51 ny6JIHKaU,HH B 

31JASI 0030p no AeJibTa-H300apHb1M B036y)I(AeHH51M 

51Aep B paMKaX HCCJieAOBaHH51 HeHyKJIOHHbiX CTene­

HeH CBoOOAbl. 

Ha ycTaHOBKe JICB3 AHOMAJIOH [14-19) 
npoBOA51TC51 <j>parMeHTaU,HOHHble 3KCnepHMeHTbl Ha 

ny11Kax 51Aep H nOJI51pH30BaHHbiX AeiiTpoHOB yc­
KOPHTeJI&uoro KOMnJieKca JIB3. OporpaMMa HCCJie­

AOBaHHii CB513aHa C peaJIH3aU,HeH KOHKypeHTOCOO­
COOHOTO uanpaBJieHH51: cBeTOCHJibHbiX nOJI51pH30BaH­

HbiX ucCJieAoBauuu CTPYKTYPhl npocTenmeu 

MaJIOHYKJIOHHOH CHCTeMbl - AeiiTpoHa - Ha npe­

AeJibHO MaJibiX paCCT051HH51X, HeAOCTH)KHMbiX Ha 

Apymx ycKopHTeJI51X. 11cCJieAOBaHH51, BeAymuecg B 

Apyrux u,euTpax, orpaHH'IeHbl JIH6o 3Hepmeii 

noJI51pH30BaHHbiX AeiiTpoHoB, KaK B CaKJie, JIH6o 

CBeTHMOCTbJO, KaK B HoBocH6HpcKe, Bouue (<l>Pf), 

BeiiTCe <CIIIA), c 3JieKTpoHHbiMH npo6uuKaMH. B 
1992 r. MeTOAOM ABOHHOTO pacce51HH51 npoAOJI)KeHbl 

H3MepeHH51 K03<jxpHU,HeHTa nepeAa'IH UOJI51pH3aU,HH 
OT BeKTOpHOOOJI51pH30BaHHOTO AeHTpoHa K CTpHn­

UHHTOBOMY npoTOHY npH <j>parMeHTaU,HH AeHTpoHa 

Proton Internal momentum in deuteron k, Ge V / C 
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PHC. 7. 3&BHCHMOCTb nepe/18'1H BeKTOpHOil nOJJ11pH3li~HH - OTHO­

WeHHil nOJJ11pH3li~HH CTpHnnHHI'OBOI'O npoTOHB K nOJJ11pH3li~HH 

ny'IKOBOI'O 11eiiTpoHa OT HMnyJJbCB npoTOHB B CHCTeMe nOKOIIJiei\­

TpoHa (Q) HJIH BHyTpeHHero HMnyJJbCa npoTOHB B lleiiTpoHe 

(k) [1 4) 

BnepeA, BnJIOTb AO Me)KHYKJIOHHbiX paCCT051HHH 

0,4 <j>M. Pauee nOJiy'leHHble AaHHble [14] npu BHyT­

peuueM HMnyJibCe uyKJIOHOB k = 410 M3B/c ua 
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I'HC . 8. 1'33ltCJ1CHHC H30TOI108 Qlp3rMCHT08 330T3, yrJJcpona H 

6epHJIJIHII npH Qlp3rMCIIT311HH pcJ111THBHCTCKHX llltCp KHCJ10p0-

lt3 113 BOltOJlOltC npH M3CCOBOM pa3pcU1CHHH CllCKTpoMCTD3 

AHOMAJIOH aA = 0,09 a.c.M. (17( 

KOJIHlJeCTBeHHOM ypoBHe noKa3aJIH Heo6xoAHMOCT b 

ylJeTa B33HMO,IJ.eHCTBHSI B KOHClJHbiX COCTOSIHHSIX B 

HMnyJibCHOM npH6JIH.lKCHHH 1151 H HeCOCTOSITCJlb­

HOCTb HeKOTOpbiX ~CHOMCHOJIOfHlJCCKHX OnHC3HHH 

BOJIHOBOH ~YHKU.HH AeHTpoHa B HMnyJibCHOM 

npH6JIH.lKeHHH. B 1992 r. B KOJIJia6opau.HH JICB3-

JIB3-JloA3h-faT4HHa 3aBepWCHa KOpeHHaSI Mu ­

AepHH3aU.HSI ycTaHOBKH AHOMAJIOH c u.eJih tO 

YBCJlHlJCHHSI CBeTHMOCTH B ACCSITKH pa3 AJISI npoAOJI ­

.lKeHHSI HCCJle,!J.OBaHHH H npoBC,!J.CH OAHH AeBSITHCy ­

TOlJHbiH ceaHC no Ha6opy CTaTHCTHKH. HaKOnJieHbl 

A3HHble no CHCTeMaTHlJCCKOMY H3y4eHHIO nepe,~J.a lJ H 

noJIS1pH3au.nn B o6JiaCTH BHyTpeHHHX HMnyJibCOB 

HYKJIOHOB AO k = 550 M3B/c. npcABapHTCJlbHble 

A3HHble npeACTaBJieHbl Ha MeJK.QyHapoAHbiH CHM ­

no3HYM no cnHHOBOH ~H3HKC. HoBble AaHHble noKa -

3biB3JOT 117 I H3MeHeHHe noBCAeHHSI Ko:xtxl>HU.HeHTa 

nepe,!J.3lJH nOJIS1pH33U.HH, lJTO MO.lKCT 6b1Tb HHTCp­

npCTHJXlB3HO KaK 3KcncpHMCHTaJihHOC yKa3aHHC 

nepeXOAa K 3CHMnTOTHlJCCKOMY nORCACHHIO, npCA­

CKa3aHHOMY B paMKaX KBaHTOROH XJXlMOAHHaMH KH 

Ha OOJihWHX paccTOSIHHSIX 118 I (pHc. 7). 

nepcneKTHBbl pa3BHTHSI CBSI33Hbl C 3KCnCpH_M CH ­

TaJlbHOH npoBepKOH KXll-acHMnTOTHKH crpyKTy p bl 

ACHTpoHa B H3MCpCHHSIX nepcAalJH noJI~PH3aU.HH 

snJIOTh AO BHYTPCHHHX HMnyJibCOB 650 -100 M3B/ c 

H TeH30pHOH 3HaJIH3HpytOUJ.CH CnOCOOHOCTH n p H 

~parMeHTau.nn BbiCTpoCHHoro ACHTpoHa c BHYTPCH ­

HHMH HMnyJibCaMH 600-850 M:>B/ c, rAe cTaTH­

CTHlJCCKHC owH6KH APYrHx :>KcncpHMCHTOB RCJIHK ••• 

nJiaHHpyeTCSI H3MCpCHHC 3HCprCTHlJCCKOH 33-

BHCHMOCTH ~parMCHT3l.J.HH C H 0 Ha ROAOJXlAC R H30-

TOn 
10

Be. To4HOC H3McpcHHC cc4CHHSI poJK.QCH Hll 
10

Be npH ~parMCHTaU.HH npoJibCT CBCT Ha BOnpoc 0 

BpeMeHH .lKH3HH KOCMHlJCCKHX JIY4CH R faJiaKTH KC, 

T3K K3K ero nepHOA noJiypacnana OKOJIO 2 M HJI­

JIHOHOB JICT, lJTO aKTyaJlbHO AJISI nOCTJXlCHHSI MOAC­

JICH npoHCXOJK.QCHHSI H pacnpocTpaHCHHSI KOCMH­

lJeCKHX Jiy4e:H. HcnOJih30BaHHe MarHHTHoro cncKT­

poMeTpa AHOMAJIOH c noJIHOH HACHTH~HKaU.HCH 
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BCCX ~parMCHTOB BnJlOTb AO fCJlHSI H M3CCOBbiM pa3-

peWCHHCM AO 0,09 a.e.M. (pHC.8) BhlfO,!J.HO OTJ1H'l3CT­

CSI OT MCTOAHKH 4epCHKOBCKOro CnCKTpoMCTpa, Ha 

KOTOJXlM BCAYTCSI CHCTCM3TH'4CCKHC HCCJ1C,!J.OB3HHSI H 

fAC JICfKHC ~parMCHTbl HC pa3,1J.CJISIIOTCSI no 33PSIAY 

AJISI scex peaKU.HH 1191. 

B TelJeHHe 1992 rona npoBOAHJlach o6pa6oTKa 

MaTepHaJia, Ha6paHHoro B ceaHcax ycTaHOBKH YTIK 

(yHHBCpcaJibHOfO nOJ1SipH33U.HOHHOro KMOpHMCT­

pa) Ha nylJKC BCKTOpHOnOJ1SipH30B3HHbiX ,!J.CHTpoHOB 

c HMnyJibCOM 3,35 f3B/ c. Ha MarHHTHble JICHThl 

cyMMapHbiX pe3yJibT3TOB B ,IJ.OnOJlHCHHC K paHee 

noJiylJCHHbiM A3HHbiM ,!J.003BJICHO OKOJIO 40000 C0-

6b1THH. BeAeTCSI aHaJIH3 pe3yJihTaToB. 

AHaJIH3 pe3yJihT3TOB BC,!J.CTCSI T3K.lKC Ha Ma­

TCpHaJiaX, H3KOnJ1CHHbiX paHee nO 3KCnepHMCHT3M 

0-p, He-p, He-p, d-p. lloJiy'leHhl u ony6JIHKO­

B3Hbl HOBble pe3yJibT3Thl no ~parMCHT3LJ.HH SI,!J.pa 

KHCJIOpoAa, B TOM 'lHCJlC H30TOnHbiH COCT3B 

BTOpH4HbiX SI,IJ.ep rCJIHSI. noKa3aHO, 'ITO cyw,eCTBy­

IOUJ.He TeOpCTH'leCKHC MO,IJ.CJIH Tpe6yJOT 3H3'lHTCJib­

HOH ,!J.OpaOOTKH. 

HaKoMeH MaTepuaJI no pa3BHTHJO KacKa,~J.a 

SI,!J.epHbiX B33HMO,!J.CHCTBHH B BO,!J.Opo,!J.HOH cpe,!J.e. 

0AHH MeTp .lKH.D.KOro BO.D.Opo.D.a npu pa6o4ux napa-

MeTpax npH6opa (5 aTM, 28 K) cooTBeTcTByeT 4·10
7 

CBCTOBbiX JieT npH nJIOTHOCTH MC.lK3BC3,1J.HOfO BO,!J.O­

JXl,!J.3. noJiylJCHbl pe3yJihT3Thl no HHKJ1103HBHhiM 

AH<t>Q>epCHU.HaJlbHhiM CC'lCHHSIM npoTOHOB H3 

dp-B33HMOACHCTBHH B Tpex yrJIOBbiX HHTCpBM3X B 

AHana30He 90-180• npH 3,35 f3B/ C. J13y'lCHhl npo­

CTpaHCTBCHHhiC KoppeJISIU.HH B peaKU.HSIX 6e3MC30H­

HOH .D.C3HHTerpau.uu JierKHX S~,~J.ep, CBSI3aHHble co 

B33HMO,!J.eHCTBHeM B KOHC4HOM COCTOSIHHH. floKa3a­

Ha H,!J.CHTH4HOCTb nOBC,!J.CHHSI KOppCJlSILJ.HH Ha JICr-

43HWHX SI,!J.pax (d, 3
He, 

4
He), a T3K.lKC Ha nOJIS1pH30-

B3HHbiX Ae:HTpoHax. C.D.eJiaH BbiBO.D., 4TO BCJIH'lHHbl 

KOppeJISIU.HH BeJlHKH, H pe3yJibTaTbl ,IJ.JISI nOJIS1pH30-

B3HHbiX H HenOJIS1pH30B3HHhiX ,!J.CHTpoHOB COBna,~J.a­

IOT B npeneJiaX norpeWHOCTCH. 3TH ,IJ.3HHhiC MOryT 

6b1Tb nOJ1C3Hbl AJISI CTHMYJIHpoBaHHSI peaKU.HH Tep­

MOSinepHoro CHHTC3a. 

C noMOUJ.htO ycTaHOBKH MACnHK cTpyKTypa 

SIApa H MeXaHH3M SI,!J.epHhiX peaKU.HH HCCJlCAYIOTCSI 

MCTOAOM H3MepeHHSI CneKTJXlB ~parMCHTOB JICfKHX 

peJlSITHBHCTCKHX SIAep B o6JiaCTH nonepe'IHhiX HM­

nyJibCOB ~parMeHTOB OT 0,5 AO I f3B/ c. 11MeHHO 

6JiaroAapS1 nocTOSIHHO npHcyTCTBYJOUJ.eH OOJihWOH 

nonepe4HOH KOMnOHCHTe HMnyJihCa nOJIY43CMhiC 

A3HHbiC OOJI3,1J.310T BhiCOKOH 4YBCTBHTCJlhHOCTbiO K Ma­

JibiM MC.lKHYKJIOHHbiM paCCTOSIHHSIM B SI,!J.pe [39-411. 

JlJtSI nO,IJ.fOTOBKH K 3KCnepHMCHT3M Ha nylJKe 

nOJtS1pH30B3HHbiX ACHTJXlHOB 6biJI BhlnOJtHCH 3H3JIH3 

nOJtS1pH33U.HOHHhiX acneKTOB RnCPHOH ~parMeHTa­

U.HH pCJJSITHBHCTCKHX neHTJXlHOB C BbiJICTOM npoTO­

HOB noA HCHYJtCBbiMH yrJtaMH . B paMKax .D.HHaMHKH 

CBCTOBOfO ~poHTa 8 peJtSITHBHCTCKOM HMIIYJihCHOM 



npH6JIH)KeHHH Bbi'IHCJieHbl TeH30pHble 3HaJIH-
3HpyJOUJ,He cnoco6uocTH T 20 u T 22 peaKu,uu 

dp -+ pX npH 3Hepruu 9 r3B/ C, KOTOpble npe~CTaB­

JJSIJOT COOoH He33BHCHMOe cpe~CTBO 30~HpoB3HHSI 
CTpyKTYPbl ~eiiTpoua ua MaJibiX pacCTOSIHHSIX. Pac­
CMoTpeu BOnpoc 00 H3MeHeHHH nOJJS1pH33U,HH HYK­
JIOH3 B 6b1CTpo ~BH)KyUJ,eMCSI ~eHTpoHe. llOK333HO, 
'ITO seKrop nonSipuJau,uu uyKJioua nosopaqusaeTCSI 
ua onpe~eneHHbiH yi'OJI. 3KcnepuMeHTan&uoe HCCJie­
~osauue 3TOro 3Qxt>eKTa npe~ocTaBJISieT eme o~uy 
B03M0)KH0CTb C~eJJ3Tb BbiOOp Me~y ~HH3MHK3MH 
MI'HOBeHHOH 4>opMb1 H CBeTOBOT'O <!>ponTa. 

PA3BHTHE METOAHKH 3KCUEPHMEHTA 

YCTAHOBKI1, L(ETEKTOPhl 

llpo~enaua 6oJI&maSI pa6oTa no pa3BHTHJO 
nepe~uero ~eTeKropa yCTaHOBKH C<I>EPA. llo~ro­

TOBJieHbl K pa6oTe PAA cu,HHTHJIJISIU.HOHHbiX ro~ocKo­
nos OOnbWHX p33MepoB H 90-KaHaJibHbiH 3JieKTpo­
M3I'HHTHbiH KanopuMeTp. Ha ny'IKax cuuxpo<l>a-
30Tpoua npoBO~HJIHCb HCCJie~OB3HHSI Sl'leHKH 

YcTaHOBKa C<l>EPA. Ha nepe.z~HeM 11.11aHe- BOAOpoAHaH MHWeHb 

8 paMK3X TeMbl BeJJHCb TeOpeTH'IeCKHe HCCJie~O­

B3HliSI. Pa3pa6oTaua MO~eJJb peJJSITHBHCTCKoro ~eHT­

poua ~JISI onucaHHSI npou,eccos c yqacTneM noJJSI­
pu3oBauuoro ~elfTpoua: dp-<l>parMeuTau,un, ynpyro­
ro pd-pacceSIHHSI, ynpyroro u rny6oKoueynpyroro 
ed-pacceSIHHSI. B paMKax uenepTyp6aTHBHOH KXL( 

pa3BHTa MO~eJJb npoyoua, y'lnTbiBaJOru,aSI HHCTau­

TOHHble <I>JiyKTyau,nn BaKyyMa, ~JISI paC'IeTa 

nomi pH33U,HOHHbiX xapaKTepHCTHK (cTpyKTypuble 

<I>YHKU,HH, 3CHMMeTpHli) B JieDTOH-DpoTOHHbiX, npo­
TOH-npoTOHHbiX H npoTOH-AAepHbiX B33HMO­

~eHCTBHSIX. 

3JJeKTpoMarHHTHbiX KaJIOpHMeTpoB Ha OCHOBe T5l)Ke­
JlbiX KpHCTaJIJJOB (8af 2) (2 ). 3aK3H'IHB3JOTCSI pa6o­
Tbl no MOHTa)Ky 6on&moro raJosoro qepenKOBCKoro 
C'leT'IHKa. 

CoJ~aua n BBe~eua B 3KCDJiyaTau,uJO Kpuoreu­
uaSI Mnweu& ~SI ycTaHOBKH C<I>EPA, noJBOJISIJODJ,aSI 
H3Y'I:3Tb npo~yKTbl peaKU,HH B 4n-reoMeTpun. BuyT­

peuunlf COCy~ MliWeHH, 3anOJIHSieMbiH )K~KliM BO-
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~Opo~OM, HMeeT <i>oPMY c<J>epbl ~HaMeTpoM 70 MM. 
OH H3roTOBJieH H3 nascaHosoH: OJieHKH TOJiw,nHoii 
800 MKM. BaKyyMHbiH KOJKYX TaKJKe HMeeT <i>opMy 
c<J>epbl u H3I"'TOBJieH H3 neHoOJiacTa. KoMOJieKCHIIIe 
KpHOI'eHHble HCDb1TaHH51 DOKa3aJIH, 'ITO paCXO~ JK~­

KOI"' reJIH51 COCTaBJIS~eT 1 JI/'IaC, BpeM51 3aDOJIHeHU51 
MHIDeHH BO~Opo~OM 40 MHH. B KOHU.e OKT516p51 6biJI 
npose~eH neps111ii ceaHc yCTaHOBKH C<I>EPA c JK~­
KOBo~opo~Hoii MHIDeHbiO. 

B HaCTOS~W.ee speMS~ B JIB3 nMeeTCS~ nub JK~­

KOBo~opo~HbiX MnmeHeii Ha yCTaHOBKax C<I>EPA , 
HHECC-AJih<I>A, AHOMAJIOH, D:HCK , 
KACnHA. B 1992 r. KpnoreHHble MnmeHn pa6oTanu 
Ha CJie~yiOw,ux yCTaHOBKax: HHECC-AJih<I>A 
(3 ceaHca - 264 'laca), AHOMAJIOH (1 ceaHc -
264 'laca), C<I>EPA (1 ceaHc- 48 'lacos). 

.LJ:ng CTpyiiHoii DOJI51pH30BaHHOii MHmeHH 
MCn-5 6biJIH pa3pa6oTaHbl H OT~aHbl B npoH3BO~­
CTBO KpHOHaCOC H KpHOJIOBYWKa B sapHaHTe KpHO­
KO~eHcaU.HH npu TeMnepaType HHJKe 4 K, pa3pa6o­
TaHa ~OKyMeHTaU.H51 Ha BaKyyMHble CHCTeMbl OTKa'I­
KH C HCDOJib30BaHHeM pOTaU.HOHHbiX HaCOCOB H 

<i>opBaKyyMHOI"' Hacoca, B ODbiTHOM DJX>H3BO~CTBe 
H3I'OTOBJieHbl paMDbl, BaKyyMHble KOJKYXH MHWeHH, 
B JICB3 3asepmaeTC51 H3roTOBJieHne meCTHDOJIIOC­
HbiX MarHHTOB. 

.LJ:Jig H3y'leHH51 BODpocOB DOJiy'leHH51 DOJI51pH30-
BaHHOH cTpyu so~opo~a B yCJIOBH51X OTKa'IKH ra3a 
KpuonauenS~MH <T = 4 K) s co'leTaHnn c Typ6oMo­

neKynS~pHIIIMH HaCocaMH I"'TOBHTC51 K HCDb1TaHH51M 

CTe~ Ha 6a3e paHee H3I"'TOBJieHHbiX y3JIOB. U:enb -
nony'leuue nongpu3osauuoii ra3osoii CTpyu c M H­

TeJibHOCTbiO HMnynbCa ~o 1 ceKy~lll. 

noJIHOCTbiO DO~I"'TOBJieH K HCDb1TaHH51M B paOO­

'IHX yCJIOBH51X CBepxnpoB0~51W.HH COJieHO~ CnM -1 
U.eHTpaJibHOI"' ~eTeKTOpa nepBOH O'lepe~H ycTaHOB­
KH C<I>EPA. Pa3pa6oTaHbl OCHOBHble y3Jibl csepx­
nposo~gw,eii MarHHTHOH CHCTeMbl CnM-2 U.eHT­
paJibHOI"' ~eTeKTOpa BTOJX>H O'lepe~H ycTaHOBKH. 3 a­
sepmeHbl ~opaOOTKa H COOpKa CnM-1, ycTaHOBKa 

DO~I"'TOBJieHa K HCDbiTaHH51M B paOO'IHX yCJIO~H51 X B 
KOpn. 203A. npose~eHbl HCDIIITaHH51 a30THOH, BaKy­
YMHOH H TepMoMeTpn'lecKoii cncTeM, a s ~eKa6pe -
paOO'IHe HCDb1TaHH51. 3aKOH'IeH MOHTaJK OCHOBHbiX 

a30THbiX H reJIHeBbiX Tpy6onpoBO~OB CnM-1 B 
KOpn. 205. npose~eHbl HCDbiTaHH51 ~HCTaHU.HOHHO 

ynpaBJI51eMbiX CHJIOBbiX KOHTaKTOB M51 CHCTeM 3JieK­
TJX>DHTaHHSI MarHnTa. B111nyw.eubl pa6o'lne 'lepYeJKu 
OCHOBHbiX Y3JIOB cnM-2, ua 3BM npose~eHbl pac­
'leTbl TODOrpa<J>HH MarHHTHOI"' DOJISI H MaKCHMaJib­
HOH TeMnepaTypbl o6MOTKH npu ee nepexo~e s uop­
MaJibHOe! COCTOSIHHe!'Tnpose~eHIII IPaC~eTbi ! H r3CKH3=; 
HOe npoeKTHpoBaHHe cnM c YJibTpaTOHKHM B 

pa~aU.HOHHOM OTHOWeHHH (MeHee 0,2Lrad) COJieHOH-

~OM ~JI51 sblnycKaeMoro s U:EPH «Letter of Intent>>. 

B OJiaue no~roTOBKH K ncCJie~osauHSIM s o6na­

CTH CTOJIKHOBeHHH ~ep npH CBepXBbiCOKHX 3Hep-
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mgx coTpy~unKaMH rpynn111 C<I>EPA BbiDOJIHeHbl 
TeCTOBble HCnbiTaHHSI npoTOTHDa MO~YJISI BpeMSIOpo­
JieTHOH cnCTeMIII M51 aKcnepnMeHTa NA49 ua ny'IKe 
~ep CBHHU.a (SPS, U:EPH). .LJ:OCTHrHYTO O'leHb 
xopomee speMenuoe pa3pemeHne (60 nc) c ucnOJlb-

30BanneM CU.HHTHJIJI51TOJX>B npoH3BO~CTBa JIB3 H 
<PoTOYMHOJKHTeneii <I>3Y -87 [3 ]. Be~eTC51 npopa­
OOTKa speM51nponeTuoH: cnCTeMIII ~JI51 aKcnepnMen­
TOB c TSIJKeJibiMH uonaMH ua LHC s U:EPH. 

B paMKax 3aKJIIO'Ienuoro s asrycTe 1992 r. co­

rnameHHSI Me~y BpyKxeH:sencKoii uau.uouanbHOH 
na6opaTOpneH: (ClliA) H Ofi.SIH BeJIHCb pa6oT111 no 

C03~aHHIO npoTOTHDa 3JieMeHTOB BpeMSinpoJieTHOH 
CHCTeMbl MS13KcnepnMeuTa PHENIX ua RHIC. Bbl­
nOJIHeH OOJibmoH: o6beM pa6oT no no~roTOBKe 3KC­
Tpy~epa, n03BOJI51IOW,ero BbiTSirHBaTb CU.HHTHJI­
JISIU.HOHHble nOJiocbl pa3JIH'IHIIIX ce'leHnii u MHHoii 
nornow,euug cs111me 2 MeTpoB. B coTpy~HH'IeCTBe c 
M3JI3 pa3pa6oTan111 <J>OToyMHOJKHTeJIH c yny'lmeu­
HbiMH BpeMeHHbiMH xapaKTepHCTHKaMH. 

B 1992 r. ycnemHo pa3BHBaJiocb coTpy~HH'IeCT­
so C J1HCTHTYTOM ~epHbiX HCCJie~OBaHHH H ~epHOH 
3HepreTHKH (Co<J>H51) • .LJ:ng BbiCOKOBOJibTHOI"' nHTa­
HHSI 3JieKTpoMarHHTHbiX KaJIOpHMeTpoB, CU.HH­
THJIJISIU.HOHHbiX I"'~OCKODOB H OJX>OOpiJ.HOHaJibHbiX 
KaMep yCTaHOBKH C<I>EPA B c'leT B3Hoca Bonrapuu B 
OHSIH pa3pa6oTaHIII u 'laCTH'IHO n3roTosneHIII 
3JieKTJX>HHble 6JIOKH, ynpaBJISieMble KOMDbiOTepoM. 

3asepmeHO KOHCTpynpoBaHHe CTaHU.HH BHYT­
peHHHX Mnmeueii Ha uyKJioTpoHe. Pa3pa6oTaH npo­

eKT CHCTeMbl c6opa HH<i>opMaiJ.HH M51 3KCnepHMeHTa 
CSIO. COTpy~HH'IeCTBOM C<I>EPA cosMeCTHO c rpyn­
noii HSIH PAH npeMOJKeHo ucnOJib30Bauue ~syx­

OJie'lesoro raMMa-cneKTJX>MeTpa M51 nOCTaHOBKH 

3KCOepHMeHTa DO Ha6JIIO~eHHIO Dp51MbiX JieDTOHHbiX 
nap s ~po-~epu111x coy~apeHH51X ua suyTpeuueH: 
MHWeHH (4,5). 

Ha yCTauosKe D:HCK BeJIHCb pa6oT111 no ocso­
eHHIO MeTO~HKH HCDOJib30BaHHSI pa3JIH'IHbiX THDOB 
6e3MarHHTHbiX a~poHHbiX cneKTpoMeTpoB (BAC). 

06pa6aTbiBaJIC51 MaTepHan, HaKOOJieHHbiH B npe~bi­
~YW,HX ceaucax pa6oT111 yCTaHOBKH. Co3~aua CHCTe­
Ma c6opa uu<PopMaU.HH Ha 6a3e PC AT 386/387 H 
Mamuro<PoHa CM 5309, 'ITO no3BOJIHJIO OTKa3aTbC51 
OT paOOTbl B on-line peJKHMe c EC-1055. npo~OJI­
JKaJIHCb pa6oTIII no ucCJie~osaHHIO ~epuoii <J>par­
MenTau.uu Ha yCTaHOBKe «HeiiTpoHHbiH ~eTeKTOp». 

CTOJIKHOBeHHSI TSIJKeJIIIIX HOHOB npu YJibTpa­
penS~THBHCTCKHX 3Hepru51X D03BOJI51IOT H3y'laTb 
CHJlbHOB3aHMO~eHCTBYIOW.YIO MaTepHIO npH 3KCTpe­
MaJibHbiX OJIOTHOCTSIX. CTaTHCTH'IecKaSI KBaHTOBaSI 
XpoMO~HHaMHKalnpe~CKa3biBaeT~'ITO"TDpH 1~0CTaTO'I=' 

HO BbiCOKHX OJIOTHOCT51X 6y~eT npoHCXO~HTb nepe­

XO~ a~poHHOH MaTepHH B OJia3MY, COCT051W.YIO H3 
KsapKOB u rJIIOOHOB. TaKoii nepexo~ s o6paTHOM Ha­

npasneuuu npoH30llleJI npu o6pa3oBaHHH Bceneu-

uoii '1epe3 w-s ceKy~ nOCJie BOJiblliOI"' B3pb1Ba. 



COTpy~HHKH JIB3 y11aCTBY10T s no~rorosKe npe~­
no:x<eHH.II 3KCnepHMeHTa ~.II HCCJie~OBaHH.II ~po­

~epHIIIX B3aHMO~eHCTBHH npH 3HepmH CTaJIKHBa­
IOIIUfXC.II ~ep CBHHU.a 1236 TaB. B 1992 ro~y pa60Ta 
BeJiaCb DO CJie~yiODJ;HM HanpaBJieHH.IIM: 

- ct>uau'lecKoe Mo~enuposaHue co6111Tuii no 
nporpaMMaM HIJING u VENUS ~.II cl>uau'leCKoro 
o6ocHOBaHH.II 3KCnepHMeHTa; 

- MO~eJIHpoBaHHe yCTaHOBKH no nporpaMMe 
GEANT; 

- paC'IeTIII MarHHTHOro nOJI.II H npo-
eKTHpoBaHiie CBepxnpoBO~.IIDJ;eH MarHHTHOH CHCTe­
MIII c Y'leTOM 3KcnepuMeHTaJibHIIIX ycnosu:H; 

- KOHCTpyupoBaHHe BpeM.IInpoJieTHOH CHCTe­
MIII Ha OCHOBe ra30BIIIX HCKpoBIIIX C'leT'IHKOB; 

- npopa60TKa sapuaHTOB KOHCTPYKU.HH 
nepe~HHX MJ>OHHIIIX KanopHMeTpos; 

- npopaOOTKa pemCTpupyiOm;e:H 3JieKTpoHHKH 
BepmHHHOro ~eTeKTOpa; 

- MO~eJIHpoBaHHe H HCCJie~OBaHHe B03MO:lKHO­
CTeH pemCTpaiJ.HH 3JieKTpoHHIIIX nap B 3KCnepH­
MeHTe. 

Pa60T111 se~yTC.II B paMKax KOJIJia6opau.uu c 
I.J,EPH, rcll (.ll,apMIDTMT)' IIH<I>H (TypHH, PHM, 
Bapu). 

B paMKax no~I"OTOBKH K uccne~osaHH.IIM Ha LHC 
rpynna cOTpy~HHKOB JIB3 BKJIIO'IHJiaCb B 3KC­
nepuMeHT WA89 «Large Acceptance Hadron and 
Photon Spectrometei"», KOTOpiii:H 6y~eT nposo~HTbC.II 
B 1994-96 rr. B HeM 6y~yT uay'laTbC.II npou.ecc111, 
DpoHCXO~.IIDJ;He npH CTOJIKHOBeHHSIX ~ep CBHHU.a C 
3HepmSIMH 40, 80 H 160 A. raB. 

O~Hoii ua rnaBHIIIX xapaKTepuCTHK COOIIITHSI 
SIBJI.IIeTC.II noTOK 3Hepmu B HanpaBJieHHH snepe~. OH 
noasonsreT ou.eHHTb 'IHCJIO HYKJIOHOB, Henocpe~CT­
BeHHO y'laCTBOBaBIDHX B CTOJIKHOBeHHH H, CJie~OBa­
TeJibHO, ~aeT HHcPopMaU.HIO 0 npHU.eJibHOM napaMeT­
pe. 3Ta BeJIH'IHHa 6y~eT H3MepS1TbCSI C nOMODJ;biO 
nepe~Hero MpoHHOro KaJIOpHMeTpa, KOTOpiiiH 6y~eT 
TaK:x<e Onpe~eJISITb Tpurrep yCTaHOBKH Ha U.eHTpaJib­
Hoe CTOJIKHOBeHue. B HaCTosrm;ee speMsr se~yTcsr cne­
~yiOm;ue paOOTIII: 

- MO~eJIHpoBaHHe KaJIOpHMeTpa C U.eJibiO 
OnTHMH3aU.HH ero xapaKTepHCTHK H napaMeTpoB; 

- npopa6oTKa KOHCTPYKU.HH KanopuMeTpa; 

- PMHaiJ.HOHHIIIe HCniiiTaHHSI pa3HIIIX THnOB 
nnaCTH'IecKux CU.HHTHJIJISITOpoB c u.en&IO s1116opa 
Hau6onee pa~uau.uoHHO CTOHKoro; 

- H3y'leHHe B03MO:lKHOCTeH pa3MeiiJ,eHHSI 3aKa-
30B Ha MaTepuanl!l u uaroTOBJieaue ~eTane:H u yanos 
KaJIOpHMeTpa. 

3asepmeHue pa6oT no coa~aHHIO nepe~Hero a~­
poHHOro KaJIOpHMeTpa DJiaHupyeTCSI B MapTe 
1994 ro~a. 

PaasusaeTCSI coTpy~HH'IecTBo c KOJIJia6opau.ue:H 
NA-45/CERES (Cherenkov Ring Electron Spec-

trometer) no uccne~osaauiO po~eHHSI e + e- -nap B 

pA- u AA-saauMo~eiiCTBHSIX [ 44 ]. Paapa60TaHIII u 
peaJIH30BaHIJI anropHTMIII OOpaOOTKH 3KCnepHMeH­
TaJibHIIIX ~aHHIIIX c RICH u KpeMaueslllx ~eTeKTO­
pos, n03BOJIHBIDHe BOCCTaHOBHTb BepmHHY B3aHMO­
~eHCTBHSI H no~aBHTb OCHOBHOH cPoHOBIIIH npou.ecc 
- KOHBepcuiO. Paapa6oTaHHIIIe anropuTMIII u npor­
paMMIII HCnOJib30BaHIII npH nOHCKe BeKTOpHIIIX Me30-
HOB B pA-saauMo~eiiCTBHSIX npu 3HepmSix SPS 
l.J,EPH . lloJIHIIIH naKeT nporpaMM o6paOOTKH yCTa­
HOBJICH s BIII'IHCJIHTeJI&HOM u.eHTpe OUSII.f. 

PaaJ)36oTaHa MeTo~uKa uccne~osaHHSI cTaTu­
'leCKHX xapaKTepHCTHK O~HOKOOp~HHaTHIIIX MHKpo­
CTpHnOBIIIX ~eTeKTOpoB, C03~aHa ycTaHOBKa ~JISI 

HCCJie~OBaHHSI O~HOKOOp~HHaTHIIIX H ~BYXKOOp~H­
HaTHIIIX MHKpoCTpunoslllx ~eTeKTOpoB. Coa~aeTCSI 

'IHCTaSI KOMHaTa ~JISI npoBe~eHHSI H3MepeHHH (42 ). 
Paapa6oTaHIII u H3roTosneHIII ct>oToma6noHIII o~Ho­
Koop~uqaTHIIIX ~eTeKTOpoB H ODIIITHIIIe 3K3eMDJIS1p111 
cPoTOma6JIOHOB ~JI.II ~BYXKOOp~HHaTHIIIX ~eTeKTO­
poB. llpe~O:x<eHa TeXHOJIOI'HSI H3roTOBJieHHSI ODIIIT­
HOH napTHH ~syxCTOpoHHHX ~eTeKTOpoB. Be~yTCSI 
paOOTIII no KOMnbiOTepHOMY MO~eJIHpoBaHHIO 
MHKpoCTpHnOBIIIX ~eTeKTOpoB KaK ~eTeKTOpoB H3Jiy­
'leHHH ( 43 ) H KaK CJIO:li<HOH nonynpoBO~HHKOBOH 
CTPYKTyplll • .ll,JISI npoeKTa SDC nnaHupyeTCSI uay­
'leaue PMHaU.HOHHO:H CTOHKOCTH ~eTeKTOpoB. Ha'la­
TO HCCJie~OBaHHe B03MO:JKHOCTH npHMeHeHHSI ~eTeK­
TOpoB ~JISI H3MepeHHH B peHTreHOBCKOM ~Hana30He 
~JISI HCnOJib30BaHHSI B Me~HU.HHe H ~ecPeKTOCKODHH. 

PA3PABOTKA l1 llPOI.f3BO.ll,CTBO 
3JIEK TPOHHO:A An nAPA TYPbl 

Coa~aa p~ aneMeHTOB aneKTpoHao:H annapaTy­
plll ~JISI OpraHH3aiJ.HH napaJIJieJibHblX BeTBeH C'IHTbl­
BaHHSI ~aHHhlX c ycTaHOBKH C<I>EPA. llpose~eHa Mo­
~epau3au.uSI nporpaMMHoro o6ecne'leHHSI cucTeMIII 
c6opa ~aaa111x c ycTaHOBKH C<I>EPA [7 ]. 

H aroTosneao 69 nnaT KAMAK c 30JIO'IeHneM 
pa3'beMOB, 350 DJiaT 6e3 30JIO'IeHHSI pa3'beMOB, 80 

CTaHU.Hll CBII3H ceTH Ethernet a Jia6opaTOpHH BbtCOKHX 3Heprni1 
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6JIOKOB KAMAK, 2 MOAYJISI <l>ACTBAC, 60 6JIOKOB 8 
Apymx KOHCTPYKTHBax, 400 AeJIHTeJieit AJISI <l>3Y. 
DJIOKH uacTpoeHhl H 3Kcn.nyaTHPYIOTCSI Ha ycTa­
HOBKax. 

Ylcn~>~TaH B ceaHce 64-pa3pSIAHhiH pemcrp 8 

craUAaPTe <l>ACTBAC MSI ycraHo8KH C<l>EPA. Co-

3AaH HHTeJXI>euc nepcOHaJibHhiH KOMnbiOTep 
CHCTeMa <l>ACTBAC (23 ). 

Pa3pa6oTaHhl ABa THna MOAyJieit B CTaHAaPTe 

VME. Pa3pa6oTaHo yuucPHU.HpoBaHuoe nporpaMM­

Hoe o6ecne'leHHe no opraHH3aU.HH pa6oThl annapa­

TYPhl s craUAaPTe KAMAK ua JIHHHH c 038M H 
onpo6oBaHO MSI CHCTeMhl ynpa8JieHHSI, H3roTa8-
JIHBaeMOH no TeMe «HyKJIOTJ)OH», H MSI CHCTeMhl 
c6opa l{aHHhiX, C03l{a8aeMOH no TeMe «COJIHTOH». 

Yl3roTOBJieH yHH8eJ>C3!1bHhiH nporpaMMaTop M SI 

nporpaMMHpoBaHHSI 3anOMHHaiOUlHX yCTpoHCTB: 

n3Y, nn3Y, nJIY, nJIM " T.A. nposoAHJIOCb 
nepHOl{H'IeCKoe o6cJiyJKH8aHHe CHCTeMhl H3MepeHHSI 

HHTeHCHBHOCTeit Ha cHHXpo4>a30TpoHe OYISIYI H 

cucreM~>~ asroMaTH3au.uu KrY. 

PA3BMTME YCKOPMTEJihHOfO KOMITJIEK CA 

COOPY~EHYIE HYKJIOTPOHA 

8 ct>espaJie 1992 r. nposel{eH npo6HhiH nycK nep­

BhiX ABYX oKTaHTOB ycKopHTeJISI. 8peMSI, 3aTpa'leH­

Hoe Ha OXJiaQeHHe 28 l{HnOJibHbiX H 11 K83l{py­
nOJibHbiX M3rHHT08 l{O TeMnepaTyphl JKHl{KOro reJIHSI 

4,2 K, cocrasHJio 86 'lacos. 8peMSI oXJiaQeHHSI 
a30THbiX 3KpaHOB AO 87 K- 16 'laC08. D,JISI KOHTpo­
JISI TeMnepaTyphl 6biJIO HCnOJib308aHO OKOJIO 300 
AaT'IHK08. OXJiaQeHHe BeJIOCb OT OAHOH ycraH08KH 

KrY-1600 npu cpeAHeM 3Ha'leHHH noToKa reJIH SI 2 

JI/'IaC '1epe3 KaQhiH MarHHT. 8 l{HnOJibHhle H K8al{­

pynOJibHhle MarHHTbl 6hiJI B8el{eH TOK, COOTBe~8y­
IOUlHH noJIIO HHJKeKU.HH (94, 1 A H 79,6 A cooTBeTcT-
8eHHO). 8 3THX yCJJOBHSIX o6wHH Ten.nonpHroK coc­

TaBHJI OKOJIO 600 8T. HapyweHHH pa6o'IHX peJKHM08 

3a HCKJIIO'IeHHeM He3Ha'IHTeJibHbiX HenOJial{OK 8 

pa6oTe KOMnpeccopo8 He 6b1Jlo. KpHOCTaTHpo8aHHe 

H pa6oTa MarHHTOB 6biJIH YCTOH'IHBbiMH. D,aBJieHHe 8 
BaKyyMHOH KaMepe YCKOpHTeJISI COCTa8HJIO MCHee 

10-to ropp. 

J.13 JIHHeHHOro YCKOpHTeJISI 6b1Jla ocyweCT8JieHa 

HHJKeKU.HSI ny'IKa noJISIPH3osaHHhiX AeiiTpoH08 c 

3HepmeH 5 M38/HyKJIOH npH HHTCHCH8HOCTH Ha 

BXOAe B KOJibU.O 2·109 'laCT./HMn. H3MepeHHe 

HHTCHCHBHOCTH npoH3BOl{HJIOCb 8 Ha'laJie nep80ro H 

BTOJ)Of'O OKTaHT08 H B KOHU.C 8TOporo. flOTCpb ny4Ka 

npu ero npoxoQeHHH ABYX OKTaHT08 8 npeAeJJax 
norpewuocTen o6HapyJKeHo He 6hiJJO. 

48 

flepcneKTHBhl C8SI3aHhl C pa3pa6oTKOH 4>YHK­
U.HOH3JlbHO HOBbiX MOl{yJJeH 3JieKTJ)OHHKH H C nepe-

80l{OM pemcTpHpyiOUleH 3JieKTJ)OHHKH B CTaHl{apT 
VME, a TaKJKe c C03AaHHeM MHoronpou.eccopHOH 

cucreMhl 8 CTaUAaPTe VME, npel{Ha3Ha'leHHOH AJI51 
napaJIJieJibHOro peweHH51 3al{a'l c6opa H o6pa6oTKH 

AaHHhiX c ycraHOBKH C<I>EPA B peaJibHOM MacwTa6e 

speMeHH (23 ). C03AaHhl nporpaMMhl AJI11 OAHOnJiaT­

HOH 38M THna TSVME 120 no opraHH3aU.HH B3aH­

MOAeHCTBHSI c ApaiisepoM seTBH KAMAK, BhlnOJJ­

HeHHhiM 8 craUAaPTe VME. Pa3pa6oTaHhl MaTeMa­

TH'IeCKHe cpel{CTBa, o6ecne'IHBaJOwHe llOl{f'OTOBKY 
nporpaMM MSI Ol{HOnJJaTHOH 38M Ha fl3BM. 

88eAeHa B 3Kcn.nyaTaU.HJO JIOKaJibHaSI ceTb 

Ethernet JI83, o6ecne'IHBatOwaSI AOCTyn nOJib30Ba­

TeJieit K HHCTHTYTCKOH ceTH. CeTb o6beAHH11eT nep­

coHaJibHhle KOMnbiOTephl KaK B 4>H3H'IeCKHX KOpny­

cax, TaK H Ha 3KCnepHMeHTaJibHbiX yCTaHOBKaX B 

Kopnyce BhiBel{eHHhiX ny'IKOB. Oua OTKphlsaeT B03-

MOJKHOCTb aKTHBHOro y'laCTH51 HCCJiel{OBaTeJieH H3 

3apy6eJKHbiX Hay'IHbiX U.eHTJ)OB B 3KCnepHMeHTaX Ha 

yCKOpHTeJibHOM KOMnJJeKCe JIB3. 

flpol{OJIJKaJIHCb HCnhiTaHHSI H3f'OTOBJieHHbiX 

3JieMeHTOB KOJibU.a HYKJIOTpoHa. Bcero BhlnOJIHeHo c 

1 SIHBapSI no 25 HOS16p51 1992 r. 96 ucn~>~TaHHH. B noc­

JJeAHHe MeCSIU.hl npoBOl{HJIOCb B cpeAHeM 3a 5 pa6o­

'IHX AHen 3,5 HCnhiTaHH51. Bnepshle ucnhiThiBaJIHCb H 

OTJiaJKHBaJIHCb yCKOp5110UlHe CTaHU.HH, KBaAPYllOJib­
Hhle H CeKCTynOJibHhle JIHH3hl MeAJieHHOf'O BbiBOAa, 

c6opKH C TOKOBBOAHhiMH Y3JiaMH. flpoBeAeH KOMll­
JieKC HCnbiTaHHH nepBOH CeKU.HH MarHHT3 JlaM6epT­
COHa. 8hlnOJIHeHhl pecypcuhle ucnhiTaHH51 ABYX 
reJIHeBhiX pect>puJKepaTopos KrY -1600. D,ocrurnyTa 

HX npoH3BOAHTeJlbHOCTb B peJKHMe OJKHJKeHHSI H3 

YJ>08He 5000 JI/'IaC. flOJIHOCTbiO OTJiaJKeHa Ha KOJib­
U.e liyKJioTpoHa nepsaSI 8hiCOKO'IaCTOTHaSI ycKop1110-

waSI CT3HU.HSI. 
3asepweHbl HCCJie.QOBaHH51 BJIH51HH51 npou.eCCOB 

crapeHHSI ua noTepH 3Hepmu B nepeMeHHOM Mar­

HHTHOM noJie B Nb-Ti KOMn03HTHhiX csepxnpo­

BOAHHKax. 06HapyJKeHO yMeHbWeHHe nOTepb 8 
1,4-3,4 pa3a AJISI o6pa3u.os c pa3JIH'IHhiMH napa­
MeTpaMH, 'ITO MOJKHO OObSICHHTb yseJIH'IeHHeM 34>­
ct>eKTH8HOro nonepe'IHOro conpoTHBJieHH51. 

PA3BHTHE 

HH)I(EKU.HOHHOrO KOMOJIEKCA 

8 Ha4aJie 1992 r. ocymecT8JieHa nonroTOBKa, a 

8 cPe8paJie- MapTe nposeneu ceauc c nOJI51pH30BaH­

HhiM ny'IKOM l{CHTpoH08 Ha CHHXpo4>a30TpoHe. flo-



HmKeKL\HOHHbiH y'laCTOK Hosoro ycKopHTeJIA OH.SIH - HYKJIOTpoHa 

CT3HOBKa KOppeKTHPYIOI.QHX KaTyweK Ha BXOAe H 
BhiXOAe Bq-R'IeHKH n03BOJIHJJa nOBbiCHTb BeKTOp-

HYIO DOJI51pH33~HIO ny'IKa p+ AO 0,45, p- AO 0,43 CO-
z z 

OTBeTCTBeHHO. Bo speMR ceaHca ycTaHOBKa 

ll0JlSIPJ1C pa6oTana cra6HJJbHO, 6ea npoMe.lKyTo'I­

HhiX CTeneHeH AJJ51 cy6JIHM3~HH KpHoocaAKOB. 

<!>H3H'IeCKHe HCCJieAOB3HH51 C nOJI51pH30B3HHbiM 

ny'IKOM npoBOAHJJHCb Ha yCT3HOBK3X AJih<I>A, 

C«<>EPA, AHOMAJIOH, CMC (MfY). Ha 3Tane aa­

nycKa ycraHOBKH ny'IOK H3 nOJHIPl1Ca 6hiJJ npo­
nyi.QeH 'lepea 1 I 4 HYKJJOTpoHa. l1HTeHCHBHOCTb yc­
KopeHHOro ny'IK3 B 1992 r. B KOJib~e CHHXJ>0<t>a30T-

poHa 1,3·109'1aCT./HMn. 

B cooTBeTCTBHH c nnaHOM pa6oT no noshlweHHJO 

HHTeHCHBHOCTH ny'IK3 pa3p300T3Hbl H H3roTOBJieHbl 

c<j>epH'IeCKOe 3epKaJIO CnHH-npo~eccopa AJI51 nOBO­

poTa ny'IKa Ha 90", Y3eJI KpeDJJeHHR, n03BOJI5110I.QHH 

HCnOJib30B3Tb 3JieKTpocT3TH'IeCKYIO OnTHKY AJIR 
Jiy'lwero cornacosaHH51 ycTaHOBKH 00JISIPJ1C C yc­

KOpHTeJibHOH Tpy6KOH <l>J1 JIY-20. flpoBeAeHbl 

pa6oThl no ynpo.I.QeHHJO KOHCTPYK~HH DJJaHnpyeMo­
ro B 6yAyi.QeM HOHHaaropa Ha nepeaapRAKe AJIR 
ncro'IHHKa nOJISIPHC. 

B paMKax nporpaMMbl noAroTOBKH HCTO'IHHKa 

BbiCOK033p51AHhiX T51.lKeJihiX HOHOB AJIR HYKJIOTpoHa 

6hiJJ nposeAeH ceaHc paOOTbl HCTO'IHHKa KPHOH-C 

Ha JII1HeHHOM YCKOpHTeJie. 0Tpa6oTaH pe.lKHM yc­

TOH'IHBOro nOJJy'leHH51 H yCKOpeHH51 HOHOB cephl Ha 

JIY-20 . 

PAEO T A Cl1HXPO<I>A30TPOHA 

B 1992 roAy ucnoJIHHJJOCb 35 neT co AHR aanycKa 

cnHxJ>O<t>aaoTpoHa. B csou I06HJJeHHhiH roA ua-aa 

<j>HH3 COBhiX orpaHH'IeHHH OH OTpaOOTaJI, K CO.lKa­
JieHHIO, BCero JIHWb 1023 '13Ca. 3TO HaH.MeHbWee 
KOJIH eCTBO '13COB H3 OTpa6oTaHHhiX HM e.lKeroAHO AO 

CHX nop. 

T eM He MeHee ycKopHTeJib HaXOAHTCR Ha xopo­

weM 3KCDJJyaTa~HOHHOM ypoBHe, ero HaAe.lKHOCTb 33 

nOCJJeAHHe 15-20 JieT 3Ha'IHTeJibHO B03pocna: npo­

CTOH He npeBhiW310T 6-7% OT 33DJJaHHpoBaHHOro 

speMeHH pa6oTbl • .D.o nOCJJeAHHX neT, KOrAa nepco­
Han nOJIHOCTbiO BKJJIO'IHJJC51 B paOOThl no coopy.lKe­

HHIO HYKJJOTpoHa, WJJO nOCTORHHOe ycosepweHCTBO­

B3HHe CHHXJ>0<t>a30TpoHa. flo Cyi.QeCTBY, ycosep­
weHCTBOB3HHe OTAeJibHhiX 'laCTeH YCKOpHTeJibHOro 

KOMDJJeKca npoAOJI.lK3eTC51 H ceif'laC, HO OHO BeAeTC51 
Ha y 3JiaX, KOTOphle 6yAyT paOOTaTb B KOMDJJeKCe 
HYKJJ TpoHa. qTOOhl He CHH.lK3Tb TeMDhl pa6oT DO 

c6opKe H ucnhiTaHHRM KOJib~a HyKJJoTpoHa, pa6oTa 

CHHXpo<l>a30TpoHa npoBOAHJJ3Cb B Be'lepsee H HO'I-
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HOC BpeMJI. 8 Te'leHHe 1992 r. 6biJIO npoBe.QeHO .QBa 

CeaHca p300rbl CHHXpo4>a30TpoHa: Ha nOJU1pH30Ba H-

DPHKJIAAHbiE PA60Tbl 

COTpy.QHH'IecTBOM LI.y6aa - Map6ypr- CTpac-

6ypr- Tecca.noaHKH - lleKHH npoae.QeHbl H3Mepe­

HHJI Ha ny'IKaX peJIJITHBHCTCKHX Jr.Qep 4rn>pa H yrJie­

po.Qa .QJIJI nOHCKa aHOMaJibHOro B3aHMO.QeHCTBHJI 

Jr.QepHbiX cl>parMeHTOB. C nOMO~biO TBep.QOTeJibHbiX 

Jr.QepHbiX .QeTeKTOpoB H3y'leHbl nOJIHble Ce'leHHJI 

B3aHMO.QeACTBHJI peJISITHBHCTCKHX Jr.Qep yrJiepo.Qa H 

MarHHJI C p33JIH'IHbiMH JI.Qp3MH. 06.ny'leHbl DJiaCTH­

KOBble ci>OJibrH TOJIIIUIHOA 3 MM .QJIJI nOJiy'leHHJI Jr.QCp­

HbiX ci>HJI&TpoB npa aaeprHH ny'IKa 350 Ma8/ay K­

JIOH. 

Ha ny'IKax peJISITHBHCTCKHX Jr.Qep reJIHJI, JIHn tJI, 

yrJiepo.Qa BblnOJIHeH U.HKJI paOOr no HCCJie.QOBaHHIO 

reaepa~H HeiiTpoHOB B MaCCHBHbiX MHWeHJIX .QJIJI 

o6ocao&aHHJI MeKTpoJr.Qepaoro cnoco6a nOJiy'leHHJI 

aaeprHH (npoeKT «3aepmn). YcraaoBJieao, 'ITO 

JlerKHe JI.Qp3 60Jiee :Jcl>cl>eKTHBHbl .QJIJI reaepaU.HH 

HeATpoHOB, 'leM npOTOHbl; 'IHCJIO reaepHpoBaHHbiX 

aeATpoaos JIHHeAao paCTeT c yBeJIH'IeHHeM aaepraa 

Jr.Qep; BeJI!J'IHHa aaeproaaTpaT aa reaepau.a10 o.Qao ro 

aeATpoaa cOCTaBJIJieT 32±5 Ma8 (37 ,38 ). 3TH pe-

3yJI&TaTbl npHMeHHMbl .QJIJI COa.QaHHSI 3a~HTbl OT 

HeiiTpoHOB Ha YCKOpHTeJIJIX H cnyTHHKaX, .QJIJI MO.Qe­

JIHpoBaHHJI MeKTpoJr.Qepaoro cnoco6a nOJiy'leHHJI 

aTOMHOH 3HeprHH, .QJIJI C03.QaHHJI HHTeHCHBHbiX 

aeiiTpoHHbiX reaepaTOpoB, .QJIJI peweHHJI npo6JieMbl 

Tp3HCMyTalJ.HH pa.QHOOKTHBHbiX npo.QyKTOB aTOMHOH 

aaepreTHKH. 

llpo.QOJI~eHbl p300rbl no BJIHJIHHIO o6Jiy'leHH.II 

TJI~eJibiMH aoaaMH aa KpHTH'IecKae TOKH 8TC D 

(24-27 ), llpoBe.QeHbl CeaHCbl o6Jiy'leHHJI 00p33U.OB 

aa ycKopHTeJie Y -400 (JI.SI P>, B TOM 'IHCJie O'leH& y c­

nemablii - aa Jr.Qpax 84Kr. 06aapy~eao, '11'6 poeT 

KpHTH'IecKOro TOKa J C B pe3yJI&TaTe o6Jiy'leHHJI 

HOHaMH 
84

Kr cy~ecTBeHHO BbiWe (B 2-3 paaa), 'I eM 

npH o6Jiy'leHHH 40Ar, H HaMJO.QaeTCJI npH 60Jiee Bbi­

COKHX TeMnepaTypax (npaKTH'IecKH .QO Tc). llpH 

onTHMaJibHbiX YCJIOBH.IIX J c (o6.ny'l.) I J c (Heo6ny'l .) = 
= 200. 8 pe3yJI&TaTe p3C'IeTHo-TOOpeTH'IecKHX pa­

OOr (COBMeCTHO C J18TA) no npocTpaHCTBeHHO-Bpe­

MeHHbiM pacnpe.QeJieHH.IIM TeMnepaTypbl BMH3H 

TpeKa OT T.II.JKeJioro HOHa B 8TCD ycraaoBJieao, 'ITO 

«OnaCHble» .QJI.II 8TCD neperpeBbl (6oJiee soo· C) 

B03HHKaJOT B o6.nacTH 100-200 A. 8o3MO.JKHO, 3TOT 

TeDJIOBOH MeX3HH3M 00p330B3HH.II npoTSI.lKeHHbiX 

KBa3HU.HJIHH.QPH'IecKax o6Jiacreit B.QOJI& TpeKOB OT 

6biCTpb1X 33p.ll.lKCHHbiX 'laCTHU. SIBJISICTCSI .QOMH­

HHpyJO~HM (no Kp3HHCH Mepe .QJISI TSI.lKeJibiX HOHOB) 
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HbiX .QeiiTpoHaX (cl>eBPaJib-M3pY - 631 '13C) H Ha 

Jr.QpaX (OKTS16pb - 392 'laca). 

B B03p3CT3HHH nHHHHHra BHXpeit H, CJie.QOB3TeJibHO, 

pocTa J c nOCJie o6Jiy'leHH.II 8TCD. 

llpoBe.QeHbl npeU.H3HOHHble H3MepeHH.II 33-

BHCHMOCTH COnpOTHBJieHH.II OT TeMnepaTypbl cepHH 

8TCD-KepaMHK M8aCu0 (M eCT& Y, Ho, Gd, Er, 

Oy). lloKa3aao xopowee corJiacae aKcnepaMea­

TaJI&HbiX .QaHHbiX c Teopaeii BJioxa - fp10aaH:3eaa. 

H3Mepeab1 nOTepH aaepraa .QJI.II 8TCD-KepaMHKH. 

llpo.QeJiaHa cepH.II H3MepeHHH 3JieKTpoMarHHTHbiX 

CBOHCTB 8TCD-o6paau.os B paMKax COBMecTHbiX c 

JIH~ OH.SIH pa6oT: H3y'leHH.II MarHHTHOH crpyKTy­

pbl 8TCD c noMO~bJO nOJI.IIpH30BaHHbiX aeH:Tpoaos; 

yseJIH'Ieaast TOKoaecy~eH: cnoco6aocru 8TCD c 

nOMO~biO C03.Q3HH.II U.eHTpoB nHHHHHra B npou.ecce 

peryJiapyeMoro OT.JKHra. 

llpoBO.QHJIC.II ci>H3H'ICCKHH H TeopeTH'ICCKHH 

3HaJIH3 nOJiy'ICHHbiX 3KCnepHMCHTaJibHbiX .Q3HHbiX 

aJieKTpoMarHHTHbiX xapaKTepHCTHK 8TCD, B TOM 

'IHCJie no H3Y'ICHHIO BJIH.IIHHSI TOnOJIOrH'ICCKHX 

crpyKTyp aa MaKpocKonH'ICCKHe caoitcrsa aepery­

JI.IIpaoit CeTKH .Q.lK03$oaoscKHX KOHTaKTOB. Coa.Qa­

aa yCTaHOBKa .QJI.II H3MepeHH.II KOMDJICKCHOH Ma~ 

HHTHOH BOCnpHHM'IHBOCTH. 

8 p3MKaX TCMbl «LJ.eTCKTOpbl H300pa.lKCHHH» BC­

.QYTC.II pa3paOOrKH HOBbiX ra30Bb1X H TBCp.QOTeJibHbiX 

KOOp.QHH3THbiX .QeTCKTOpoB 'laCTHU. .QJI.II HCCJIC.QO­

B3HHH B Jr.Qepaoit ci>H3HKe H B cMe.lKHbiX o6JiaCT.IIx aa­

YKH. 8blnOJIIieHbl CJIC.QYIO~He OCHOBHble paOOrbl: 

- p33pa00T3Hbl .QBYXKOOp.QHH3THbiC MHHH­

.QpeHcl>oBbiC K3MCpb1, paOOraJO~He B CfC-pe.lKHMC 

(CM. pH C. 9). 0 pocTpaHCTBCHHOC paapemeHHC no TO'I­

HOH KOOp.QHHaTe- 100 MKM, no BTOpoH KOOp.QHHaTe 

- ~50 MKM. C nOMO~biO COBpeMCHHOH TCXHOJIOrHH 

noBepXHOCTHOro MOHTa.lKa C03.QaHbl yCHJIHTeJIH­

cl>opMHpoBaTeJIH .QJI.II nponOpU.HOHaJibHbiX H .Qpencl>o­

BbiX KaMep, KOTOpble MOryT KOHKypapoBaTb C aaa­

JIOrH'IHbiMH pa3p300TKaMH 3ana.QHbiX cl>apM. 3TH 

pa3pa00TKH BblnOJIHCHbl COBMecTHO C ci>HpMOH 

«~H3H'ICCKHC aay'IHbiC npHOOpbl» (LJ.apMWTa.QT); 

- COBMecTHO c HJIJI (fpeao6JI&) H H~ (BaKy) 

BC.QYTC.II pa3pa00rKH MHKpocTpHOOBbiX ra30BbiX .QC­

TCKTOpoB Ha OCHOBC nO.QJIO.lKCK H3 CTCKJia C HOHHOH H 

3JICKTpoaaoit npoBO.QHMOCT&JO. T~KHe .QeTeKTOpbl 

n03BOJI.IIIOT nOJiy'laTb npocTpaHCTBCHHOC pa3pe­

WCHHC 100 MKM, OOCCnC'IHBaJOT BbiCOKOC 6biCTpo­

.QCHCTBHC H 3Ha'IHTeJibHO .QCWCBJIC KpCMHHCBbiX; 

- coaMecrao c HK PAH (MocKsa), ~H PAH 

(MocKBa), HCM PAH (l.JepaoroJIOBKa), HBOX 

(Kaea), HMX (llpara) npoae.QeHbl paapa6oTKH 



PHC. 9. MHHH,!IpeH<J>oBble K8Mepb1 C .!IBYXKOOp,!IHHBTHbiM C'IHTbiBBHHeM, paOOTBIOIL\He B CfC-pe>KHMe. 3JieKTpOHHKB C'IHTbiBBHHII BblnOJI­

HeHa C npHMeHeHHeM TeXHOJIOn1H nooepXHOCTHOI'O MOHTB>KB 

O,AHOMepHblX H ,AByMepHblX ,AeTeKTOpoB BblCOKOf'O 

pa3pemeHH}) ,AJI}l perHCTpaU,HH peHTreHOBCKOf'O 

H3Jly'leHH}) H Me,AJieHHblX HeihpoHOB (28-32) . .LJ.e­

TeKTOpbl npe,Auaaua'leHbl ,AJI}l CTPYKTypublx ucCJie­

AOBauuii 6eJIKOB, )KH,AKHX KpHCTaJIJIOB, BHpyCOB 
H,Ap.; 

- coBMeCTHO c Jia6opaTopH})MH HH<I>H (<l>ep­

papa, HeanOJib, nuaa) Be,AyTC}) paapa6oTKH annapa-
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JIABOPATOPI151 
CBEPXBhiCOKI1X 3HEPr11ti 

B 1992 roAy s Jia6opaTOpHH seJIHCb 3KcnepnMeH­
TaJibHhle ncCJieAOBaHHR B o6JiaCTH <Pn3HKH 3JieMeH­

TapHhiX qacTHU:, ua ycKopnTene Y-70 11 <l> B3 H SPS 
l.J,EPH, roTOBHJIHCb npeAJIO)KeHHR HOBhiX 3KCDe-

pHMeHTOB Ha CTpoR~HXCR H npoeKTHpyeMbiX yc­
KOpHTeJIRX - YHK, sse, LHC, C03A3BaJIHCb cospe­

MeHHhle AeTeKTOphl 43CTHU:, pa3pa6aThiBaJIHCb HO­
Bble yCKOpHTeJibHble CHCTeMbl. 

llPOrPAMMA HCCJIE)J.OBAHUR HA YCKOPHTEJIE Y-70 H<l>B3 

B ny4Kax ycxopnTeJIR Y-70 npoBOAHJIHCb pa6o­
Thl ua \leThlpex ycTauosxax: cneKTpoMeTpe c 
BepmHHHhiM AeTeKTOpoM (CB)J.), MarHHTHOM HCKpo­
BOM cneKTpoMeTpe <MHC-2, npoeKT Mli.C), 
3KCqAPM H «KOMDJieKce Me4eHhiX ueiiTpuuo» 
(KMH) . 

l.I,enb JKcnepnMeHTa CB)J. - HCCJieAosauue 
npon:eCCOB po)KAeHHR 43CTHLI, C OTKphiThiM 043po­
B3HHeM B npoTOH-DpoTOHHhiX B33HMOAeJicTBHRX, 
OnpeAeJieHHe Ce4eHHR po)KAeHHR 043poB3HHhiX 
4acruu, s6JIH3H nopora. 11cnOJib3yeTCR mn.poKoanep­

TYPHhiH MarHHTHhiH cneKTpoMeTp c pacnoJio)KeHHeM 
KOOPAHHaTHhlx AeTeKTopos suyTpu H sue MarnnTa, 
npeu,H3HOHHhiH sepmHHHhiH AeTeKTOp - 6hiCT­
pou:npKyJinpyiO~aR )K0AKOBOAOpoAH3R ny3hlpbKO­
B3R KaMepa H AeTeKTOphl 3JieKTpouos H <PoTouos. B 
anpene 1992 r. 6hiJI nposeAeH pa6o4HH ceauc. floJiy-
4euo 177 ThiC. CTepeOCHHMKOB C TpHrrepoM l ypoBHR 

(Bhl6blsauue H3 nyqxa s o6JiaCTH sepmuuuoro Ae­
TexTopa) . flpocMOTpeHO OKOJIO 60 ThiC. CHHMKOB H 
HaUAeHO OKOJIO 30 ThiC. pp-B33HMOAeHCTBHH B pa6o-

4eM OObeMe 6hiCTpoiJ:HPKYJIHpyiOILJ,eH ny3hlpbKOBOH 
KaMephl. 3aperncTpnposauo 800 co6hiTHH c BTO­

pn4HOH 3KTHBHOCTb10 (paCD3Ahl, BTOpH4Hhle B33H­
MOAeHCTBHR H T.A.) B6JIH3H nepBH4HOH BepmHHhl Ha 
paCCTORHHH MeHee 5 MM. flOAroTOBJieH KOMDJieKC 
nporpaMM GEOSVD AJIR npocTpancTseuuoro soc­
CTaHOBJieHHR COOhiTHH. 

3xcnepnMeHT M.LI.C nocTasJieH AJISI ncCJieAo­
saHHR OCHOBHhiX xapaKTepHCTHK 0030HHhiX pe30-
H3HCOB, paAHaJibHhiX B036y)KAeHHH 0030HHbiX CH­
CTeM H3 JierKHX KBapKOB, AH<t>paKLJ,HOHHOH AHC­
COU:H3U:HH DHOHOB. B HeM HCDOJlb3yeTCR MarHHTHhiH 
HCKpoBOH cneKTpoMeTp C «)KHBOH» MHWeHbiO H3 

noJiynpoBOAHHKOBbiX AeTeKTopos. Ha ocuosaHHH 
napLJ,HaJibHO-BOJIHOBOro aHaJIH3a 120000 AH<i>-

paKLJ,HOHHO po)KAeHHhiX :Tt + :Tt-:Tt- -COOhiTHH DOK333H 

pe3oHaHCHhiH xapaKTep J pc = I-+ u 1+ + -cocTo­

RHHH (1). 
flapaMeTphl 3THX COCTORJIHH: 

m1-+ = (1,19±0,04) f3B/c2, 

r1-+ = <0,230±0,060) f3B/c2, 

m1++ = (I ,4±0,08) f3B/c2
, 

r 1-+ = (0,220±0,060) f3B/c2. 

Pe3yJibTaTbl aHaJIH3a CBUAeTeJibCTBY10T o TOM, liTO 
3TH COCTORHHR HMeiOT 33MeTHhiH BhiXOA B 
AH<t>paKLJ,HOHHhiX npon:eccax H MOryT 6b1Tb 
HHTep peTHpoB3Hbl K3K rn6pHAHhle. 

3 asepweua pa6oTa no ncCJieAOBaHHIO Koppe­

JIRU:HH TO)KAeCTBeHHbiX DHOHOB B peaKU:HH AH<i>paK­

LJ,HOHHOH AHCCOU,H3LJ,HH DHOHOB Ha 51AP3X yrJiepoAa 
npu 4 f3B/c2 

n-c-+ n+n- n-c. 

floJiy4eua BeJIH4HHa paAnyca o6JiaCTH H3Jiy4eHHR 

:Tt- -Me OHOB 

r= (2,9±0,7)<i>M. 

li.JISI co6hiTHH c nepeAaHHhiM HMDYJibCOM 
t' < 0,02 f3B/c2 

r = (2,45±0,65) <PM. 

li.JISI COOhiTHH c nepeAaHHbiM HMDYJibCOM 
t' > 0,02 f3B/c2 

r = (3,3±0,9) <PM. 

ll.a Hble 0 pa3Mepax OOJI3CTH B33HMOAeHCTBHR B 
npou,eccax AH<t>paKU,HH DHOHOB Ha SI.Apax DOJiy4eHbl 

snepsbl e. 
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B :ucnepuMeHTe 3KCqAPM se~eTCSI noucK 3K-
30TH'IecKHX COCT051HHH CO CTpaHHblMH KB3pK3MH H 
ucCJie~yiOTCSI npou,eccbl po~eHHSI H pacna~a qac­
THIJ., CO~ep"'-3ID;HX TSI"'-eJible KB3pKH. 

Y cnemuo 3asepmeua MHOroJieTHSISI pa6oTa ·coT­

PY~HH'IeCTBa 3KCl.JAPM no co3~auu10 uosoH. 
3KCnepHMeHTaJibHOH 30Hbl Ha cepnyXOBCKOM yc­
KOpHTeJie. B SJHBape ycrauosKa 3KCl.JAPM sse~eua 
B 3KCOJiyaTau,HIO, npose~euo ~sa ceauca ua6opa 3KC­
nepuMeHTaJibHOH HH<I>opM3U,HH. 0oJiy'leHbl nepBble 
<i>H3H'IeCKHe H MeTO~H'IeCKHe pe3yJibT3Thl 3HaJIH33 
3apemCTpHpoB3HHOH HH<I>opM3U.HH: 

- 3apemCTpHpoB3HO OKOJIO 100 ThiC. pacna~OB 

A-+ p;r- H ou.eueuo ceqeuue po~eHHSI A npu ~syx 

3H3'1eHHSIX cpe~HeH 3HeprHH HeHTpoHOB; 

- 3apemcTpuposaubl pacna~bl cTpauublx pe-

3ouaucos l:- ( 1385) -+ A1r-, l: + (1385) -+ A1r +, 

A (1520)-+ i\7r+~r-; 
- ua6JI10~euo po~euue OKOJIO 400 runepo­

uos :::-

54 

YcTaHOBKa 3KC'IAPM B HOBOH 

3KcnepHMeHTIUibHOH aoHe OIUIH 
Ha Y -70 (llpoTBHHO) 

- ua6.n:10~euo po~eHHe oqaposauuo-CTpaHHhlX 

runepouos no ux pacna~aM :::: -+AK-~r+~r+ (puc.l); 

- nOTBep~eHbl Ha6JII0~3BIDHeC51 B 3KCne­
pHMeHTe Bl1C-2 curuaJibl 3K30TH'IeCKHX pe3onaucos 

K3~~3TOB B MHOroKB3pKOBble a~poHhl: 

N (1960) (puc.2) H X(3100) (puc.3). 
'I' 

OoJiyqeuuble pe3yJibT3Tbl noKa3aJIH BblCOKYIO 
KOHKypeHTOCnOCOOHOCTb 3KCnepHMeHTa 3KCl.JAPM 
no cpasueHHIO C Be~ym;HMHC51 B I..(EPH H <l>HAJI 
cxo~HblMH HCCJie~osaHH51MH (3KcnepuMeHTbl WA62, 
WA89, E400, E687 H ~p.). B uacrogm;ee speMSJ see 
OCHOBHble 3JieMeHTbl yCTaHOBKH 3KCl.JAPM, KpoMe 
CHCTeMbl npHeMa H 33nHCH HH<I>opM3U,HH, pa6oTaiOT 
B npoeKTHOM pe"'-HMe. l13-33 HenOCTaBKH 33nHCblB3-
IO~HX ycTpoHCTB THna EXABYTE c KacceTaMH, ue­
BblnOJIHeHHSI o65133TeJibCTB y'laCTHHKaMH coTpy~­
uuqecTsa no C03~3HHIO CHCTeMbl npHeMa ~aHHhiX, 
OTCYTCTBHSI Cpe~CTB ~JISI BblnOJIHeHH51 3THX paOOT B 
JICB3 H OTCYTCTBHSI COBpeMeHHOro KOMnbiOTepuoro 
ooecne'leHHSI «H3 JIHHHH» C yCTaHOBKOH CKOpocTb H3-
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P11e. I. CneKTp 3Qxl>eKTHBHbiX Mace CHeTeMbl t\JC 1t + 1t +: 6e3 

HJ{eHTH<j>HKa~HH 3ap!DKeHHbiX aj~poHOB - BepXHHH pHeyHOK, e 

HJ~eHTH<j>HKa~Heli K- - HH>KHHii 

6opa 3KCnepHMeHTanbHOH HH¢QpMa~HH noqTH Ha 
nop~OK HH)I(e npoeKTHOH. 

IlpoAOJI)I(eH auanH3 64 MJIH HeHTpoH-BOAOpoA­
HhiX H HeHTpoH-~epHhiX B3aHMOAeHCTBHH, aa­
pemCTpHpoBaHHhiX B 3KcnepHMenTe EHC-2 [2-5]: 

- snepshle noJiyqeuo yKaaauHe ua noJISipHaa­

~HIO HHKJII03HBHO po)I(AeHHhiX oqapoBaHHO-CTpaH­

HhiX 6apHOHOB 2: H Ha6JIIOAeHhl HOBble KaHanhl HX 

pacnaAa; 

- noJiyqenhl 6oJiee noJinhle Aanuhle no cpas­
ueuHIO c HMeiO~HMHCSI (3KcnepHMeHThl WA62 H 
WA89, U.EPH) o cy~ecTsosanHH yaKHx 6apHOHHeB 
X(3100) H X(3250) (Particle Data Croup, 1992). 
Ha6JIIOAeHO 14 KOHeqHhiX COCTOSIHHH, B T.q. COCTO­
SIHHSI C 3K30THqeCKHMH KBaHTOBhiMH qHCJiaMH. 

U.enb 3KcnepHMCHTa KMH - B HayqenHH rJiy-
6oKoueynpyrHx B3aHMOAeHCTBHH HeHTpHHO H npo­
BepKe yuHsepcanbHOCTH CJia6hlx saaHMOAeHCTBHH c 
roqHOCTbiO AO HeCKOJlbKHX Dpoi..J.eHTOB, DOHCKe peA­
KHX co6hiTHH so saaHMOAeHCTBHH ueuTpHHO, noHcKe 
CP-uapyweHHSI B TpexqacTHqnhlx pacnaAax Kaouos. 
CoaAaeTCSI nyqoK Meqenhlx v - H v -uenTpHuo ua 
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HeiiTpHHHhiX B33HMO~eHCTBHH. 0115111 He BhlnOJIHHJI 
cBoux o6.11JaTeJibCTB nepe~ KOJIJia6opau.ueu KMl-1 no 
coJ~aHHIO ~eTeKropoB - Mponuoro KaJiopuMeTpa u 
'lepeHKOBCKOI'O C'leT'lHKa. fJI3BH3.11 npH'lHHa - BOT­
cyTCTBHH (j>uuaucuposauu.11 ~JIJI npuo6peTeHHJI Ma­
TepHaJIOB H o6opy~OB3HH.II, HeOOXO~HMOI'O, 4T00bl 
JaBepmHT& pa6oThl no co3~auu10 3THX ~eTeKTopos. B 
anpene npose~eu ceauc no ua6opy ~annhlx ua yCTa-

UO)];rOTOBKA K 3KCUEPUMEHTAM HA Y H K 

B :n:cnepuMeHTe HEUTYH cosMecTuo c 11<l>B3 
6y~yT HCCJie~OB3Hbl nOJI.IIpH33U.HOHHhle 3Qxl>eKTbl : 
CnHHOBhle KOppeJI.IIIJ.HH 'l3CTHIJ. B H3'laJibHOM H KO­
He'lHOM COCTO.IIHH.IIX, MeX3HH3M nepe~a'lH CllHHa, 
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llpoJIOJIJKaeTCII HaOOp CTa­

THCTHKH Ha KOMI1JleKCe «Me'le­

Hble HeHTpHHO• Ha YCKOpHTeJJe 

H«<l83 (llpoTBHHO) 

uosKe, s 'laCTHOCTH, c U.eJI&IO noncKa CP-uapyme­
HHJI 's pacnMax 3ap1vKeHHhiX KaonoB. Ha MarnuT­
Hhle JieHThl 33nHC3HO HeCKOJlbKO MHJlJIHOHOB TpHrre­
poB. B uacTo.llw.ee speM.II s 11<1>B3 u 0115111 ua­
Jia::>~msaeTCJI o6pa6oTKa 3Toro MaTepuaJia [ 6 ). 
1992-1993 IT. MOf'YT CT3Tb OCHOBHhiMH B HaOOpe H 
o6pa6oTKe ~aHHhiX no noncKy CP-uapymeuu.11 B pac­
na~ax 3ap.IIJKeHHhiX K30HOB. 

acHMMeTpHJI H napaMeTp nosopoTa cnuua s ynpyrux 
H ~H(j>paKIJ.HOHHhiX npou.eccax. 3KcnepHMeHT 
nJiauupyeTCJI ua suyTpeuueM ny'lKe YHK, s KOTO­
poM 6y~yT ucnoJI&3oBaHhl ~se cTpynnhle so~opo~nhle 



H AeiiTepHeBaSI nOJIS1pH30BaHHhle MHWeHH. 0AHa H3 
HHX H3I'OTaBJIHBaeTCSI no TeXHOJIOrHH, pa3paOOTaH­

HOH B ,ll,y6ue, H paCC'IHTaHa Ha nJIOTHOCTb BOAOpoAa 
HJIH AeifTepuSI AO 1011 aToMos/cM3 (Muwenh <<.ll.y6-
ua»). TexuonorHSI Apyroif (yJihTpaxoJIOAHaSI MH­
wenh) pa3pa6aThiBaeTCSI cosMeCTHO c Mn'lnraucKHM 

YHHBepcHTeTOM H paCC'IHTaHa Ha DJIOTHOCTb BOAOpo­

Aa AO 1014 aToMos/cM2. B 1992 r. senach c6opKa 

cTpyifuoif MHweuu «.ll.y6na» u HCCJieAOBaJIHCh ee xa­

paKTepHCTHKH Ha CTeHAe. flpoAOJI.)I(aJIHCb paOOThl no 

COTPY ,li,HHqECTBO C U.EPH 

B na6opaTopuu 6hiJIO noAroTosneuo npeAJIO.)I(e­

uue no coopy.)l(eHHIO csepxnpoBOASIW.ero TOpoHAaJU>­

uoro cneKTpoMeTpa CTOPC [7-9), npeAHa3na­

'leuuoro AJISI npeU,H3HOHHhiX H3MepeHHH CTpyK­

TypHhiX Q>yHKU,HH B ny'IKaX MIOOHOB yCKOpHTeJieH 

ua caMhle BhiCOKHe 3Hepmu <YHK, <l>HAJI). Ocuo­

soif 3TOI'O CneKTpoMeTpa SIBJISieTCSI CBepxnpoBOASI­

W.aSI MarHHTHaSI CHCTeMa, COCTOSIIUaSI H3 TOpoHAaJib­

HOI'O MarHHTa H nOACHCTeM: nHTaHHSI H 3aiUHThl, 

KpHOreHHOH, BaKyyMHOH, aBTOMaTH3HpoBaHHhiX 

H3Mepeuu8, KOHTpoJISI H ynpasneHHSI. B 1992 r. Bhl­

nonueu pac'leT KOHCTPYKU.HH MarunTa, pa3pa6oTaua 
nporpaMMa MOAeJIHpoBaHHSI 3KCnepHMeHTOB. 

Ha MIOOHHOM ny'IKe SPS U,EPH Q>yuKu,uouu­

pyeT ycTaHOBKa CMK (npoeKT NA-47), co3Aanua!l 

npu yqacTHH OJUB1 c U,eJihiO nposepKH npasun 

cyMM AJISI cnuuo3aBHCSIIUHX KBapKOBhlX CTPYKTyp­

HhiX Q>ynKU,HH npoToua H ueifTpoua, nposepKH KX,ll,. 

JTO KJiaCCH'IeCKHH MarHHTHhiH cneKTpoMeTp. 

OJUU1 yqacTByeT s C03Aanuu noJIS1pH3osauuoif 

Mnweuu, nonyqeuuu u o6pa6oTKe AaHHhiX. B OJUIJ1 

pa3pa6oTau, H3roTosneu u B 1992 r. 3anymeu AeTeK­
TOp MIOOHOB Ha OCHOBe ApeifQ>oBhiX Tpy6. HaJia.)l(eH 

PM cncTeM nonS1pH3osauuoif MHweuu. Ha6op AaH­
Hhlx ocymeCTBJISIJICSI Ha nOJISipH30BaHHOH AeHTepue­
BOH MHweuu npu 3HeprHSIX 100 u 208 f3B. 3aperu­

cTpuposauo (c y'leTOM npuMeneHHSI KPHTepue8 OT-

6opa) OKOJIO 3,5 MJIH co6hlTHH rny6oKoueynpyroro 

paCCeSIHHSI nOJISI3HpoBaHHhlX MIOOHOB Ha nOJIS1pH30-

BaHHhiX AeHTpouax, 'ITO COCTaBJISieT 25% OT 3a­

nJiaHHpoBaHHOI'O nO 3a8epweHHH 3KCnepHMeHTa 

o6beMa AaHHhlx. Co3AaH H npnMeHSieTCSI PSIA npor­

paMM CHCTeMhl oopaOOTKH H aHaJIH3a AaHHhiX. 

B xoAe 3KcnepuMenTa o6uapy.)l(eH HOBhiH 3Q>­
Q>eKT, npoSIBJISIIOIUHHCSI KaK pe3ouaucuoe so3pacTa­
uue nOrJIOW.eHHSI3HeprHH CBq-reuepaTOpa BeW.eCT­

BOM nOJIS1pH30BaHHOH MHWeHH npH MOAYJIHpoBaHHH 
ero curuana ua 'lacToTe oKono 70 rru.. 3ToT 3Q><t>eKT 

YBeJIH'IHBaeT KaK CKOpocTb HaKa'IKH, TaK H a6co­

JIIOTHYIO BeJIH'IHHY nOJIS1pH3aU,HH AeHTpoH08 8 

MHWeHH, COAep.)l(ameif OAHH JIHTp AeHTepHpoBaHHO­

ro semecT8a. 

C03AaHHIO YJibTpaXOJIOAHOH nOJIS1pH30BaHHOH MHWe­
HH: HaKOnJieHHIO H TepMaJIH3aU,HH aTOMapHOI'O BO­

AOpoAa 8 MarHHTHOH JIOBYWKe npH TeMnepaType 
0,3 K , BhiBOAY MouoxpoMaTH'IecKoro ny'IKa aTOMOB 
H3 JIOBYWKH H HCCJieAOBaHHIO ero xapaKTepHCTHK. 
Pa6oThl BeAyTCSI cosMeCTHO c 1183. B 1992 r. C03Aa­

HHe MHweuu s OJUH13aMeAJIHJIOCh H3-3a neAOCTaT­

Ka Q>uuaucuposauuSI. KpoMe MHweuu, H3roTasnusa­

nach npoeKTHpyeMaSI annapaTypa, roTOBhle y3Jihl 

ucnhiThlBaJIHCh ua AeHCTBYIOIUHX ycKopHTeJISIX. 

B CBSI3H c npo6neMoif C03AaHHSI non.s~pH30Bau­
HhlX MHWeHeH B JiaoopaTOpHH pa3paOOTaH MeTOA 

8hi'IHCJieHHSI nOJIS1pH3aU,HH H BblCTpaHBaHHSI no 

cneKTpy 5J:MP nOJIS1pH30BaHHblX AeHTpoHOB H HCCJie­

A08aJiaCh HH3KOTeMnepaTypuaSI npoTOHHaSI p~1aK­

CaU,HSI H AHHaMH'IeCKOe OXJia.)I(AeHHe SIAep B npo­

naUAHOJie c npuMeChiO Cr [ 10, 11 ]. 

B JKcnepHMenTe NA-48 DJiauupyeTCSI nony'IHTh 

uau6onee TO'IHhle AaHnhle no noucKy <<npSIMOro» CP­

uapy weHHSI s pacnaAax Kaouos. DYAYT ucnoJih30Ba­
Hhl MarHHTHblH CneKTpoMeTp H 3JieKTpoMarHHTHblH 

.)I(HJlKOKpHnTOH08hiH KaJIOpHMeTp C peKOPAHhlMH 
napaMeTpaMH no pa3peweuu10, C03AaHHhlH npu 

yqacTHH COTPYAHHK08 na6opaTopuu. 
B 1992 r. COTPYAHHKH JICB3 npHHHMa.JtH TaK.)I(e 

yqacTue s pa6opa6oTKe npoeKTOB CMS H ATLAS ua 

LHC [ 12,13 ]. ll,enh npoeKTa CMS - C03Aanue Ae­

TeKTopa o6mero ua3naqeuuSI AJISI pa6oThl 8 yCJioBHSIX 

caMoif 8hlCOKoif cseTHMOCTH. CMS-AeTeKTOP onTH­

MH3Hposau AJISI noucKa SM xurrc-6o3ona 8 AHana3o­

ue Mace oT 90 f3B AO 1 T3B, on no3BOJIHT n3y'laTh 

WHpoKHH AHana30H B03MO.)I(HblX CHrHaTyp OT aJih­

TepHaTHBHblX MeXaHH3MOB HapyweHHSI CHMMeTpHH 
B 3JieKTpoCJia6hlX B3aHMOAeHCTBHSIX, top-, beauty- H 

r-Q>113HKY. 

JICB3 nnauupyeT yqacTsosaTh B pa3pa6oTKe 
KaJIOpHMeTpoB C aKTHBHblMH 3JleMeHTaMH - KpeM­

HHeBblMH nonynpoBOAHHK08blMH AeTeKTOpaMH H 

CU,HHTHJIJISITOpaMH, a TaK.)I(e B pa3paOOTKe BHyTpeH­

HeH TpeKosoif cucTeMhl ycTaHOBKH CMS. 

B 1992 r. B na6opaTOpHH pa3pa6aThlBaJIHCh u 

HCCJieAOBaJIHCb KpeMHHeBhle nonynpoBOAHHKOBble 

AeTeKTOphl, npeAHa3Ha'leHHhle AJISI 3KcnepuMeHTOR 

Ha C03Aa8aeMblX aApoHHblX KOJIJlaifAepax: 
- cosMeCTHO c HflO 3JIMA (3eneuorpaA) Bhi­

nyiiJ eua onhiTHaSI napTHSI AeTeKTopos no ynpomeu­

HOH AH<t><l>Y3HOHHO-HMnnauTau,uouuoif Texuonoruu, 

no3 OJISIIOW.eif cymecTseuuo yAewesHTh npou,ecc 
H3I'OTOBJieHHSI; 

- Ha ny'IKe 6hlCTpblX HeHTpoH08 npOBeAeHhl 

HCCJieA08aHHSI paAHaU,HOHHOH CTOHKOCTH DJiaHap­

HblX AeTeKTOpo8, B KOTOpblX nOKa3aHO, 'ITO OHH MO-
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... 
ryT HCDOJib30BaTbCSI B KaJJOpHMeTpHH npu o6JJy'le­

""" AO 10
14 

uenTpoHOB/cM
2

; 
- cosMecTuo c H.sln BrY (MHncK) ua1.1aTa 

pa3paOOTKa ::meKTpoHHKH AJISI DOJJynpoBOAHHKOBbiX 

AeTeKropou. 

npeAJJO)KeHHe 00 y'laCTHH QJ151J1 HaXOAHTCSI B 

CTaAHH o6cy)I(AeHHSI B U,EPH. 

KoJIJia6opau.Hst ATLAS TaK)Ke npeAJJaraeT co3-

AaTh npoTou-npoTOHHhiH AeTeKTOp o6IIJ.ero ua3ua­

'leHHSI. nporpaMMa ATLAS npaKTH'IeCKH COBn aAaeT 

COTPYAHHIJECTBO C CiliA 

8 1992 r. pa3pa6aThiBaJICSI nJiaH y'laCTHSI J!C83 

B npoeKTe GEM ua sse. li.eTeKTop OOIIJ.ero Ha3Ha­

'leHHSI GEM [ 14 I C03AaeTcst AJJSI npoBeAeHHSI 

IIIHpoKOH nporpaMMhl HCCJieAOBaHHH, HanpaBJJeHHOH 

Ha AeTaJJbHOe H3y'leHHe <I>H3HKH HapymeHHSI CHM­

MeTpHH 3JieKTpoCJJa6hiX B33HMOAeHCTBHH, DOHCK Ha­

pymeHHSI CHMMeTpHH, H3y'leHHe npHpoAhl apoMaTa, 

DOHCK HOBhiX <I>H3H'IeCKHX SIBJieHHH. lJ.eTeKTOp 

ODTHMH3HpoB3H AJISI BhiCOKOTO'IHOro H3MepeHHSI 

napaMeTpoB <IJoTOHOB, 3JieKTp<>HOB H MIOOHOB. JTO 
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c nporpaMMOH CMS, no OTJIH'IaeTcst MeTOAaMH 

pemeuust 3aAa'l H HHOH o6IIJ.eif Kouu.enu.ueif AeTeK­

Topa Hero DOACHCTeM. JlC83 nJiaHHpyeT y'laCTHe B 

pa3p300TKe H C03AaHHH aAp<>HHOro KaJJOpHMeTpa, 

aKTHBHhiM 3JieMeHTOM KOTOporo 6yAeT CJJy)KHTb 

)1(8AKHH apron, a TaK)Ke B pa3pa6oTKe uuyTpeuueu 

TpeKOBOH CHCTeMhl CO CU.HHTHJIJIHPYIOIIJ.HMH HHTSIMH. 

OpeAJIO)Keuue uaxoAHTCSI B cTaAHH o6cy)I(AeHHSI B 

U,EPH. 

AOCTHraeTCSI nyTeM npHMeHeHHSI npeU.H3HOHHOH 

3JieKTpoMarHHTHOH KaJJOpHMeTpHH Ha OCHOBe )1(8A­

KOro KpHDTOHa, H3MepeHHeM HMDYJibCOB MIOOHOB B 

OOJihiiiOM MarHHTe. 3ueprust aApoHOB TaK)Ke H3Me­

psteTCSI c AOCTaTO'IHO xopomeif TO'IHOCThiO. CucreMbl 

oxsaTbiBaiOT o6nacTh c lrJ I ::5 2,5+3,0 H cnoco6ubl 

paOOTaTb AO CBeTHMOCTeH L ~ ( 034 CM- 2 C -I. 

OpeAJJO)Keuue 3KcnepuMenTa OAo6peuo, pa3pa6a­

ThiBaeTc~ TeXHH'IeCKHH npoeKT. 3aKJIIO'IeHO COrJia-

,lla.n.nac (CiliA), Jia6opaTOpH11 

sse. HcnbiTaHHe KOOPAHHaTHbiX 

l(eTeKTOpoD, H31'0TODJieHHbiX 8 

.lly6He Will 3KCnepHMeHTOD Ha 

ycTaHooKe GEM 



meHHC Me~y Jla6opaTopHeH SSC H 0115111. JICB3 

H3Y'l3CT BOnpoc 0 pa3p300TKC H H3I'OTOBJICHHH MIO­

OHHhiX K3Mep H COOTBCTCTBYIOW.CH :meKTpoHHKH. 

.li.JlSI npoeKTa GEM BhlnOJJHCHhl pa3pa6oTKH u 

HCCJICAOB3HHSI OllhiTHbiX 00p33ll,OB MIOOHHbiX K3MCp. 

B paMKax 3TOH nporpaMMhl: 

- C03A3H OllhiTHhiH o6pa3Cll, MOAYJJSI ACTCKTOpa 

Ha OCHOBe APeii<Poshlx Tpy6 c 'lYBCTBHTeJJ&HOH [lJIO­

W.MbiO 4x1 M
2

, 3TOT ACTCKTOp npu ero HCllhiT3HHSIX, 

METO.l(HKA, .l(ETEKTOPbl 

B JICB3 HCCJICAYIOTCSI H C03A3IOTCSI ACTCKTOphl 

AJJSI 3KcnepHMCHTOB Ha ACHCTBYIOW.HX u C03AaiO­

W.HXCSI ycKopHTeJJbHhlx KOM[lJICKcax (YHK, HERA, • 

LHC, sse, 3JICKTpoH-ll03HTpoHHbiX KOJIJiaJiAepax) 

( 15, 16 ). JTO - HOBble THllhl ra30BbiX H llOJJynpoBOA­

HHKOBbiX ACTCKTOpoB 'l3CTHU,, ACTCKTOpbl Ha 

K3llHJIJISip3X C :lKftAKHM Cll,HHTHJIJISITOpoM, 3JICKTpo­

M3rHHTHhiC H aApoHHhiC KaJJOpHMCTphl, ACTCKTOphl 

MIOOHOB C BhiCOKHM npocrpaHCTBCHHbiM H BpCMCH­

HbiM pa3pemeHHeM. Co3AaeTCSI y'laCTOK AJJSI 

npoH3BOACTB3 KpCMHHCBhiX llOJJynpoBOAHHKOBhiX 

AeTCKTOpoB. Pa3BHBaeTCSI npon3BOACTBO 6oJJ&mnx 

npoBOJIO'lHhiX KOOPAHH3THhiX ACTCKTOpoB. D,JISI AC­

TCKTOpoB H 3JICMCHTOB CHCTCM TpHITHpoB3HHSI pa3-

pa6aThiB3CTCSI COOTBCTCTBYIOI.Q3SI 3JICKTpoHHK3. 

B COTPYAHH'lCCTBC C 11<l>B3 B 1992 r. pa3pa6o­

T3H, H3I'OTOBJICH H ACTaJJbHO HCCJICAOB3H Ha ny'lKC 

npoTOTHll TpCKOBOI'O ACTCKTOpa BbiCOKOI'O npocrpaH­

CTBCHHOI'O pa3pCWCHHSI Ha K3llHJIJIS1pax C :lKftAKHM 

cu,HHTHJIJISITOpoM. YcHJJeHHe cseTa npon3BOAHTCSI c 

llOMOUJ,biO 3JICKTpoHHO-OllTH'lCCKHX npeo6pa30B3TC­

JICH (3000B), a C'lHTbiB3HHC HH<t>opM3ll,HH - C no­

MOUJ,biO npHOOpoB C 33PAAOBOH CBSI3bl0 (03C­

M3TpHU,). 

D,eTeKTop o6JJaAaeT PAAOM cym.ecrseHHhlx AO­

CTOHHCTB: 

- BhiCOKOH P3AH3ll,HOHHOH CTOHKOCT&IO; 

KoJIJla6opaL\Hei1 OIUUf- H<l>B3 paa­

pa6oTaH, H31'0TOBJieH H HCCJieAOBliH Ha 

nyqKe 3ap11lKeHHbiX qacTHL\ npoTOTHn 

TpeKOBOI'O AeTeKTOpa BbiCOKOI'O npOCT­

paHCTBeHHOI'O pa3peWeHHII Ha Ka­

nHJIJIIIpax C lKHAKHM CL\HHTHJIJIIITOpoM 

nposeACHHhiX B CiliA, noKa3aJJ peKOPAHOe npocT­

paHCTBCHHoe pa3pemeHne- 80 MKM Ha CJJoii; 

- C03A3H OllhiTHhiH o6pa3ell, nponopu,HOHaJJb­

HOH KaM e phi c KaTOAHhiM C'lHThiB3HHeM 1 ,5x 1 M
2

, 

KOTOphi H oTnpasJJeH B CUIA AJJSI cosMeCTHhiX HCnhi­

TaHHH; 

- COBMeCTHO c H~n BrY H npoMhiWJieHHO­

CTbiO P ecny6JJHKH Benapyc& pa3pa6aThiBaeTCSI3JJeK­

TpoHnKa AJISI K3Mep C K3TOAHhiMH C'lHTbiB3HHeM. 

- OOJibWHM CBCTOBhiXOAOM; 

- 6oJJ&mo8 AJJHHOH 3aTyxaHHSI; 

- BhiGOKOH llJIOTHOCTbiO TO'leK H3 TpeKe; 

- MaJJbiM 'lHCJIOM K3HaJJOB C'lHTblB3HHSI. 

B n pou,ecce C03A3HHSI AeTeKTopos pa3pa6oTaH H 

H3I'OTOBJJeH PM YHHKaJJbHhiX npH6opos. CIOAa OTHO­

CSITCSI: 

- 300hl co BCTpoeHHOH BHYTPH 03C-

MaTpHu,e8 c TOHKOH nOAJJO:lKKOH, o6JJMaiOm,ne K0-

3Qxt>Hu,HeHTOM ycHJJeHHSI K = 2000 H no3BOJJSIIOIIJ.He 

nOJIHOCTbiO ycTpaHHTb MHOI'OK3CK3AHYIO CHCTCMY 

YCHJieHHSI H300pa:lKeHHSI; 

- OnT03JICKTpoHHH3SI 33ACP:lKK3 Ha 0,5+ 
+I ,5 KC, n03BOJISIIOIIJ,3SI 33ACP:lKHB3Tb CHrHaJJhl 

(H300pa :lKeHHSI) C BOJIOKOH Ha BpeMSI pemeHHSI 

TpHrrep a 1-ro ypoBHSI H o6JJaAaiOI.QaSI speMeiiHhiM 

pa3pemeHHeM Llr = 5+30 HC. 

11CCJICAOB3HHSI Ha ny'lK3X yCKOpHTeJJCH Y-70 

11<I>B3 u SPS U.EPH noKa3aJJH, 'ITO AJJSI KanHJIJISip­

HhiX COOpoK C AH3MCTpoM K3nHJIJIS1poB 25 MKM: AJIH­

Ha 33TY X3HHSI- -80 CM; llJIOTHOCTb TpeKa- ~88 TO­

'leK/MM ; KOOPAHH3THOe pa3pemeHHe- -15 MKM; 

ABYXTpeKosoe pa3pemeHHe- -25 MKM; paAHau,H­

OHHaSI CTOHKOCTb ~60 MpaA. Opn A03e o6JJy'leHHSI 

64 M p a A cseTOBhiXOA cu,nHTHJIJISITopos He naAaeT, 

AJJHHa 3aTyxaHHSI yMeH&maeTCSI sABa pa3a. MoAeJJH-
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poBanue .QeTeKropa JVISI 6yAyiUHX KoMalmepoB LHC 

H SSC llOKa3aJIO, 4TO npH CBeTHMOCTH 1034 C"\4-2 C-l 

::xtxt>eKTHBHOCTb TpeKOBOCCTaHOBJICHHSI B U.CHTpaJib­

HOH 4aCTH cOCTaBmleT 2::96% (noJJOJKenHe o.Qnoro 

PA3PA60TKA,C03AAHHE 

COOhiTHSI c po)I(J:lenHeM t-KBapKa u 15 co6hiTHH Tuna 

mini-bias). KOJJH4ecTBO BhiXO.QHhiX KananoB JV1S1 .Qan­

noro AeTCKTOpa Ha 3-4 DOPMKa MCHbWC, 4CM B l.J.CHT­

pa11bHbiX H BCpWHHHhiX .QeTCKTOpaX .Qpyrnx THOOB. 

H HCCJIEAOBAHHE OTAEJihHbiX CHCTEM YHK, LHC H BJI3llll 

B 1992 r. C03AaBaJIHCb o6pa3LJ.hl H OTAeJJbHhle 

ycKopHTeJJbHhle CHCTCMbl JVISI YHK, LHC H ApyrHx 

KpynHCHWHX YCKOpHTCJICH, pa3pa6aTb1BaJiaCb CH­

CTCMa DOAaBJJCHHSI nonepe4HbiX KOJJe6aHHH ny4Ka 

[ 17-20 ), CTaHU.HSI neperpynnupoBKH ny4Ka Y-70 
(21), HCCJIC,QOBaJIHCb KpHoQ>H3H4CCKHC npoU.CCCbl B 

AByx<Pa3HOM H csepxTeKy4eM re.n:uu npu TeMnepa­

Type -1,8 K [22-25), cuCTeMhl nuTaHHSI y c KopSI­

JOIUHX crpyKTYP ua ocuose na3epos ua CBOOoAHhiX 

311CKTpoHaX (26-30 ), OnTHMH3HJ>OBa.TIHCb HCT04-

HHKH MHOf03apMHb1X HOHOB (31), paCCMaTpHBa­

JJHCb BODpochl TCOpHH JJa3epoB Ha CBOOoAHbiX 3JICKT­

pouax <FEU [32-38 ). 
npo nporpaMMC C03AaHHSI CHCTCMbl nOAaBJJCHHSI 

nonepe4HhiX KOJJe6aHHH ny4Ka HACT c6op Ka H 

HaJia,AKa Tpex CTOCK reuepaTOJ>OB AJJSI CHCTCMhl 

nOAaBJJCHHSI OCTaT04HhiX KOJJe6aHHH ny4Ka ,QJISI 

YHK. BCJJeACTBHe y4aCTHSI COTPYAHHKOB na6opa­

ropuu ; pa3pa6oTKe auanorn4HhiX cucreM AJJSI LHC 

B IJ.EPH npHHSITO peweHHe 0 npHMCHCHHH rfACO­

JJOrHH no.QaBJJCHHSI KoJJe6anuH ny4Ka YHK K L HC: 

HCnOJJb30BaHHC MOIUHOH HMnyJJbCHOH CHCTCM bl AJJSI 

nOAaBJJCHHSI HHJKCKLJ.HOHHbiX KOJJe6aHHH H WHJ>OKO­

nOJJOCHOH Bq-CHCTCMbl AJISI orpaHH4CHHSI pocra aM­

nJJHTY.Qhl KOJJe6aHHH, B03HHKaJOIUHX B pe3yJJbTaTe 

pe3HCTHBHOH neyCTOH4HBOCTH . 

no B3aHMHOH AOfOBOpeHHOCTH c UEPH HACT 

nOAfOTOBKa K HCCJICAOBaHHSIM BbiCOK04aCTOTHbiX 

llPHKJIAAHhiE HCCJIEAOBAHHSI 

Pa3pa6aThiBaJOTCSI BhiCOK04aCTOTHhle AaT4 HKH 

CnJJOWHOCTH nOTOKa B CMCCSIX HC<t>'rH H BO.Qbl, KOTO­

phle npeo6na.QaJOT B ne<t>TeAOOhiBaJOIUeH npoMbiW­

JJCHHOCTH H CHCTeMaX KOMMCp4CCKOfO OTnycKa He<t>­

Tenpo.QyKTOB (39-43); HCCJICAYCTCSI TCnJJOBOH pe­

JKHM <t>YHKLJ.HOHHpoBaHHSI COBpCMCHHbiX MHKpo<:XCM 

C cy6MHKJ>OHHOH TCXHOJJOrHeH; H3y4aiOTCSI TCMne­

paTypHbiC nepexOAhl B nJJenKax BTCn c noMOIUbJO 

cKanupyJOIUero 11 K -cneKTpoMeTpa , HMny JJ bCHaSI 

<t>oronpoBOAHMOCTb BTCn; H3y4aeTCSI JnHTaK­

cuaJibHbiH poeT BTCn-nnenoK na nOAJJOJKKa x H3 

MgO; ucCJJeAyeTCSI HOBhiH KJJacc BTCn-MaTepHanos 

.QJISI CHJibHOT04HOH 3JJCKTJ>OHHKH . 11CCJJCAYIOTCSI 
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CBOHCTB MeaH.QpoBOH JJHHHH, npe.QJJOJKCHHOH 

011.5111, ,QJISI ee HCnOJJb30BaHHSI B Ka4CCTBC llHKana 

Ha ny4KaX npoTOHHbiX yCKOpHTCJICH. 

Oo nporpaMMC C03.QaHHSI BapHaHTa KJIHCTJ>OHHO­

fO csq-yCHJJHTCJISI AJJSI BJI3nn npoBC.QCHbl XOJJO.Q­

Hble H3MepeHHSI 3JICKTJ>O.QHHaMH4CCKHX xapaK­

TCpHCTHK KJIHCTpoHa, pa3pa6oTaHHOfO H H3fOTOB­

JICHHOfO B JICB3, H H343Thl ero HCCJIC.QOBaHHSI Ha 

ny4Ke ycKopnTeJJSI JI11Y -3000. Pe3yJJbTaThl H3Me­

peuuu 3JICKTJ>OAHHaMH4CCKHX xapaKTCpHCTHK CBq­

yCHJJHTCJISI nOKa3hiBaJOT, \ITO TCXHOJIOrH51 H3fOTOB­

JICHHSI npHOOJ>OB DO.QOOHOfO THlla 0Tp300T3Ha. 11c­

CJICAOB3HHSI CBq -yCHJJHTCJISI Ha ny\IKC JII1Y -3000 
noKa3anH, 4TO ero nponycKHaSI cnoco6nocTb cocraB­

JJSICT 260 A, 4TO na 100 A Bhlwe, 4CM y ucCJJe.QyeMoro 

B Hosocu6upcKe. 

no sq-TeMaTHKC YHK npo,QOJJJKaJOTCSI HCCJIC.QO­

BaHHSI CTaHU.HH neperpynnHpoBKH ny4Ka (Cnn) B 

peanbnhlx yCJJoBHSIX, a TaKJKe coBepiiiencTBOBanue 

ee OT.QeJibHbiX Y3JJOB. 3KcnepHMCHThl no KOMMy­

TaLJ.HH ABYX sq-reuepaTOpoB cnn Ha o6m.yJO ua­

rpy3KY noKa3aJIH, 4TO CHCTeMa nepeKJJIO\ICHH51 

cTa6HJJbHO pa6oTaeT npu .QJJHTeJJbHOCTH HMnynbca 

He 6onee 1 MC H sq-MOIUHOCTH AO 20 KBT. Tpe6ye­

Mb1C BpCMCHHbiC H MOlUHOCTHbiC napaMeTphl reuepa­

TOJ>OB 3Ha4HTeJJbHO Bhlwe .QOCTHrnyThiX. no3TOMY 

61>111 npeAJJOJKeH u pa3pa6aTbiBaJICSI .Qpyrou sapuanT 

nOCTJ>OCHHSI CHCTCMbl Bq-mtTaHHSI CTin. 

<t>H3H4CCKHe csoifcTBa nnenoK BTCn AJJSI ucnoJJb30-

sauuSI HX B Ka4CCTBC .QCTCKTOJ>OB (44 ), H3y4aJOTC51 

HMnyJJbCHhle paAnau.uonnhle 3<jxpeKTbl B BTCn­

nnenKax [45 ). 
B JICB3 C03.QaH CAHHCTBCHH~H B CTpauax­

y4aCTHHLJ.aX 011.5111 pe<t>puJKepaTop npu TeMnepaTy­

pe 1,8 K npoH3BOAHTeJJbHOCTbJO 20 BT. B 1992 r. 

npoBCACHa paooTa no YABOCHHIO ero npoH3BO.QHTCJJb­

HOCTH. Co3AaH npoT04HhiH KpHOCTaT .QJJR JKcne­

puMeHTOB no CBCpXTCKY4CH Typ6yJJcHTHOCTH. 

B COTPYAHH4eCTBe c KopneJJbCKHM ynuBepcuTe­

TOM <CWA> pa3pa6oTana KOHCTPYKLJ.HR ropu3oH­

TaJibHOro KpHOCTaTa AJJSI 500 M ru. CBepxnpoBO.QSIIUC-



ro peaoHaropa, npe~Ha3Ha'leHHOro AJUI B-4>a6pHKH; 

KOHCTPYKlUUI He HMeeT aHanoros H Moxer 6111Tb aa­

naTeHTOBaHa; paapaOOraHa H nOAI'OTOBJieHa AJUI QTI 

AOKyMeHT3U.H.II Ha OpHrHHaJibHbiH I'OpH30HTaJibHbiH 

KPHOCTaT AJI.II csepxnpoBOA.IIW.ero peaoHaropa, pa6o­

TaiOm,ero npa T = 1 ,8 K. ll,eJJ:b - ou,eHHTb soaMox­

HOCTH HCnOJib30B3HH.II yCKOp.IIIOW,eH CHCTeMbl AJISI 

FEL, TESLA HAP· nporpaMM. 

B paMKax COTPYAHH'IeCTBa c 11HCTHTYTOM <j>aaa­
KH X HAKOCTH HM.M.TIJiaHKa (repMaHHSI) 33K3H'IH­
saeTCSI nO~I'OTOBKa 3KCnepHMeHTOB no ~eTeKTH­
poBaHHIO DJIOTHOCTH KJiy6Ka BHXpeBbiX HHTeH BOJI­
HOH sroporo asyKa s csepXTeKy'leM reJIHH (He II). 

B paMKax COTPYAHH'Iecrsa c JIHCl> nOAI'OTOBJie­
Ha K acniiiTaHH.IIM Ha HBP-2 CHCTeMa ~HarHOCTHKH 
TBepAOMeT3HOBOI'O 33MeAJ(HTeJI.II HeHTp<>HOB BIIICO­

K0'13CTOTHbiM MeTO~OM. 

JICB3 B HHCDOPMAU:HOHHO-Bbi'IHCJIHTEJibHO:A HHCDPACTPYKTYPE OHSIH 

JICB3 npHHHMaeT 3KTHBHOe yqaCTHe B paooTaX 
no TeMe KOKOC. TeMa BKJIIO'IaeT see npo6neMbl 

pa3BHTHSI H 3KCDJiyaT3IJ.HH Me:li<AyHap<>AHOH H rocy­
A3pCTBeHHOH KOMnbiOTepHOH CBSI3H K3K Ha3eMHOH, 
TaK H cnyTHHKosoii. BcecropoHHee H aKTHBHOe 
HCnOJib30BaHHe 3TOH CBSI3H B JICB3 (H JIB3) Tpe6y­

eT BBOAa B 3KCDJiyaTaU,HIO BbiCOKOCKOpoCTHOH CeTH 

APYrHEHCCJIEAOBAHHSI 

COTpy~HHKaMH na6oparopHH B 1992 r. ony6na­

KosaHbl TaKxe pa6oTbl o6aopHo-ny6JIHU.HCTH'IeCKo-
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JIABOPATOPI151 
.si,ll;EPHhiX 11POBJIEM. 

Hay•mhle u Hay'IHO-MeTOAH'IeCKHe ucCJieAo­

BaHH11 Jia6oparopHH B 1992 r<lAY npoBOAHJIHCb DO 

5 HanpaBJieHH11M llpo6.neMHO-TeMaTH'IeCKOro DJiaHa 

OlHIJ:f. 

J1cCJieAOBaHH11 B o6JiaCTH QlH3HKH :meMeHTap­

HhiX 'laCTHIJ, H aTOMHOro 11Apa npoBOAHJIHCb npH • 

mupoKOM Me~yHapoAHOM COTPYAHH'IeCTBe Ha 6a-
30BhiX yCTaHOBKax OJ:f.siJ:f, J1<I>B3, ll,EPH, ycKo­
pHTeJie «CaTypH» BO <l>paHIJ,HH, Me30HHhiX Q>a-
6pHKaX B PSI (lllBeiiu,apug), u B Jloc-AJiaMoce 

(CiliA) HAP· <l>H3HKH JI.slll npHHHMaJIH y'laCTHe B 
16 COBMeCTHhiX 3KCnepHMeHTaX. 

CpeAH HaH6oJiee Ba)I(Hhlx QlH3H'IeCKHX pe3yJI&­

TaroB, noJiy'leHHhlx COTPYAHHKaMH Jla6oparopuu B 
1992 r., CJieAyeT BbiAeJIHTb AOCTH)KeHHe peKOPAHOH 

BepXHeH rpaHHIJ,hl Bepo11THOCTH KOHBepcHH MIOOHH11 

B aHTHMIOOHHH, nOJiy'leHHe nepBhiX yKa3aHHH Ha 

00pa30BaHHe aTOMOB, COCT011llJ,HX H31r +- H 1C- -Me30-

llPOBE,li.EHHE CI>H3JiqECKHX HCCJIE,li.OBAHHA 
HAYCTAHOBKE,li.EJICI>H 

BOJibWOH BKJiaA B C03AaHHe, o6ecne'leHHe HOp­

MaJibHOH pa6oThl H QlH3H'IeCKHH aHaJIH3 AaHHhiX C 

~HHOro KaJIOpHMeTpa Jl.EJI<l>J:f BHeceH rpynnoii 

COTPYAHHKOB OJ:f.siJ:f. 

C DOMOID;blO C03AaHHhiX QlH3HKaMH JiaOOpa­
TOpHH nporpaMM aHaJIH3a Q>opMhl Z-nuKa (puc.1) u 

aCHMMeTpHH B JieOTOHHhiX H aApoHHhiX MOAaX pac­
DaAa Z-6o3oHOB onpeAeJieHhl napaMeTphl CTaHAaPT­
HOii MOAeJIH ( 1 ), B 'laCTHOCTH, AJI11 ycpeAHeHHOro 

3Ha'leHH11 THDOB JierKHX HeiiTpHHO C KOJIJiaiiAepa 

Jl3ll DOJiy'leHO 3Ha'leHHe 3, 10±0,05, KBaApaT 

cuHyca CJia6oro yrJia paBeH 

sin20w = 0,2335 ± 0,0015. 

B paMKax KBaHTOBOii xpoMOAHHaMHKH npoBeAeH 

aHaJIH3 COOhiTHii, reHepupyeMhiX B AByxQ>oTOHHhiX 

B3aHMOAeHCTBH11X, H3y'leHbl HHKJII03HBHhle cneKTphl 
3ap11)KeHHhlx 'laCTHU. OT aApoHHhiX pacnaAOB Z-6o3o­

HOB, onpeAeJieHhl npoAOJI&Hhle CTPYKTYPHhle 
QlYHKU,HH. · 

HOB (A 2Jr)' npeU,H3HOHHOe OnpeAeJieHHe napaMeTpoB 

CTaHAaPTHOii MOAeJIH u uJy'leHue QlH3HKH b-MeJo­

HOB Ha ycTaHOBKe ,lJ.EJI<l>J:f. 

Y CDeWHO BhiDOJIHMaCb OOWHpHa11 nporpaMMa 

3KCnepHMeHTaJibHhiX HCCJieAOBaHHH Ha Qla30TpoHe 

0 usm. B-1992 r. Q>a30TpoH pa6oTaJI Ha QlH3H'IecKHH 

3KCnepHMeHT 2585 'laCOB. 3TO D03BOJIHJIO npoBeCTH 

HCCJieAOBaHH11 KOHBepcHH MIOOHH11 B aHTHMIOOHHH, 
BhiDOJIHHTb paOOThl Ha KOMDJieKCe .siCHAllll-2, 
npoBecTH HCCJieAOBaHH11 BhiCOKOTeMnepaTypHhiX 

CBepxn poBOAHHKOB MeTOAOM p.SR, H3MepHTb CKo­

poCTb o6pa30BaHH11 Me30MOJieKyJI pdp., ocym;eCTBHTb 

IJ,HKJI MeTOAH'IecKHX ucCJieAOBaHuii, npoBeCTH o6Jiy­
'leHue OHKOJIOrH'IeCKHX nau,HeHTOB H T.A. 

llpoAeJiaHa 6oJI&ma11 pa6oTa no noAroTOBKe 

QlH3H1JeCKHX nporpaMM HCCJieAOBaHHH H pa3paOOTKe 

annapaTyphl HOBOro DOKOJieHH11 AJ111 DJiaHHpyeMhiX 

3KCDepHMeHTOB. 

<l>H3HKaMH JiaOOpaTOpHH H3 COBMeCTHOf'O aHa­

JIH3a AaHHhlx npu ::JHepru11x JI3ll u DESY H3BJie1Je­

Ho 3Ha1JeHHe KOHCTaHThl CHJibHOI"' B3aHMOAeHCTBH11 

xopomo corJiacyiOm;eec11 c pe3yJI&TaTaMH, noJiy­

lJeHHhiMH APYrHMH MeTOAaMu. 

llpoBeAeHhl HCCJieAOBaHH11 QlH3HKH b-KBapKa 
[2 ]. J:iJMepeHo BpeM11 )KHJHH B-MeJoHa 

r 0 = (1,36 ± 0,33 ± 0,12) nc, 

HCCJieAOBaHhl pa3JIH'IHhle MOAhl pacnaAOB (pHC.2), B 

TOM 'IHCJie noJiylJeHo: 

Br(zO-+ J /'1' + X) = 
= (4,15 ± 0,75(stat.) ± 0,53(syst.)) X 10-3, 

Br(b-+ J /'1' + X) = 
= ( 1,33 ± 0,25(stat.) ± 0,18(syst.)) x 10-2• 
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40 

. ~poHhl 
\C) 
:z: 
~31[ Hadrons Mz = 91.188 ± 0.010 GeV 

32 rz = 2.488. ± 0.012 GeV 0 1990 
21 t- I \. • 1991 

• 199h cro = 40.86 ± 0.28 nb 
24 t- I "\ Re = 20.79 ± 0.28 

:r I \ I R,. = 20.92 ± 0.22 

R.r = 20.69 ± 0.30 

12 t- I ' I ft:Fse = 0.013 ± 0.013 

I f- ~ ~ I ~l = 0.015 ± 0.008 . ~ ~- ~. AFar = 0.033 ± 0.010 

0 
17 • .. tO 11 12 u 94 95 91 

Vi, f::~B 
R, 20.82 ± 0.16 = 

AFo = 0.0202 ± 0.0059 .... 
A,.~ T 

1M 

fe = 83.03 ± 0.68 MeV 

r,. = 82.50 ± 1.07 MeV 
UJ J1. I r r = 83.43 ± 1.36 MeV 

r, = 82.95 ± 0.51 MeV 
2 

9v1 
= (1.69 ± 0.49) X 10-3 

• 2 
9Aa = 0.2479 ± 0.0016 

finv = 512.0 ± 10.4 MeV 

rh.ad = 1.727 ± 0.012 GeV 

4.IJ ll MJS ».J lt.1S ll l/.lS li.S 
R, 

N = 3 10+0 OS m = 130+48 (expt)+ 21 (Higgs) GeV sin20 lept = 0 2335+0 0015+0,000I (Higgs) 
v • - • • t - ... -22 • err • - • -0,0004 

PHc. I. ci>H3H'IeCKHe peayJJbTaTbl, nony'leHHble Ha ycTaHOBKe )].EJlci>H a 1992 r. 

Co3AaHa HOBaSI nporpaMMa o6pa6oTKH .ziaHHhiX 

C Jl3Il H MOACJIHpoBaHHSI npou,ecCOB Ha JI3Il-200, C 

1,5% TO'IHOCTbiO Y'IHThiBatO~aSI BKJiaAbl paAHa­

U.HOHHhiX nonpasoK. 3Ta nporpaMMa Heo6xoAHMa 

AJISI H3Y'ICHH)l <t>n3HKH W-6o3oHoB Ha JI3II-200. 

B Hacrog~ee speMg .Uy6aa y'lacTByeT B pa3-

BHTHH ycraHOBKH .UEJI<%>11. 3aAa'la Ay6aeacKHx 

<I>H3HKOB - npoH3BCCTH CTpHMCpHbiC Tpy6KH AJISI 

MIOOHHblx KaMep, 'ITO cy~ecrseHHO YJIY'IWHT rep­

MCTH'IHOCTb yCTaHOBKH H B03M0)KH0CTH H,Z:(CHTH<t>H­

KaU,HH MIOOHOB yCTaHOBKOH ,UEJI<%>11 Ha JI3Il-200. 

HCCJIE,ll.OBAHHE A,ll.POH-A,ll.POHHbiX H JIEllTOH-A,ll.POHHbiX B3AHMO,ll.ERCTBHR 
IIPH BbiCOKHX 3HEPrH.SIX 

IloJiy'ICHbl npCABapHTCJibHbiC AaHHbiC C ycra­

HOBKH «.l1,HMC3oaTOMbl» B 3KCnepHMCHTC nO flOHCKY 

aroMa, OOpa30BaHHOro 7l +- H 7l- -MC30HaMH (A llr ). 
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ATOMbl reHepuposa.nucb npoToHaMH c 3Heprueii 

70 f3B Ha TOJICTOH (8 MKM) H TOHKOH (1,4 MKM) TaH­

TaJIOBbiX MHWCHSIX. B TOJICTOH MHWCHH HOHH-
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PHc. 2. PacnaA B-Me30Ha: b ... J /'II + X 

3HpoBaJIOCb 5I! 38% aTOMOB, TOr~a KaK B TOHKOH 

MHWeHH HOHH3a~HH nO~BepraJIOCb Cy~eCTBeHHO 

MeHhmee HX 'IHCJIO ( • 10%). BoaHHKaJO~He npH 

HOHH3a~HH aTOMa TC + TC- -napbl C MaJibiM 

OTHOCHTeJibHbiM HMnyJibCOM Q B C.~.M. (aTOMHble 

nap~o~) s~enMHCb Ha <tx>He n+n- -nap, re­

HepHposaHHbiX B CBo6o~HOM COCT011HHH. 

KOJIH'IeCTBO aTOMHbiX nap, ~eHTH<PH~HpoBaH­
HbiX Ha TOJICTOH H TOHKOH MHWeH11X, paBHO: 

nthlck = 239 ± 47, nthln = 24 ± 40 {31 ±52), 
a a 

'ITO s npe~enax omH6oK pac'leTHbiX aHa'leHHH na: 

n~lck = 248 ± 13 H n~ln =52± 3. 

B cKo6Kax CTOHT 'IHCJIO aroMHbiX nap, re­

HepHpoBaHHbiX Ha TOHKOH MHWeHH, npHBe~eHHOe K 

'IHCJIY (p- Ta)-saaHMo~eiicTBHH Ha TOJICTOH 

MHWeHH. 

HaJIH'IHe aTOMHbiX nap Ha TOJICTOH MHmeHH H 

OTCyTCTBHe aHaJIOrH'IHbiX nap Ha TOHKOH MHWeHH 

11BJI11eTC11 nepBbiM 3KCnepHMeHTaJibHbiM peayJibTa­

TOM, ~eMOHCTpHpyJO~HM HaMJO~eHHe reHepa~HH 
A2Jr H ero nOCJie~yJO~eH HOHH3a~HH B TOJICTOH 

MHWeHH. 

AroMHble nap~o~, reHepHposaHHble Ha TOJICToii 

MHWeHH, pacnpe~eneHbl no OTHOCHTeJibHOMY 

HMnyJibCY Q CJie~yJO~HM oopa30M: 

n (1) = 87 ± 19, O<Q< 1 M3B/c, a 

DELPHI 

• - "--Oota 
~ ..... 

WC:IIoc .......... : 

- 216--=-• -216--~,,. 

~a,. 

(G) 

na(2) = 152 ± 41, 1 <Q<2M3B/c, 

na(2) 
na(1) = 1,8 ± 0,6, 

'ITO s npe~enax omH6oK cosn~aeT c pac'leTHbiM 

MO~eJibHO-He3aBHCHMbiM OTHOWeHHeM ~51 aTOMHbiX 

na<2) 
nap: na(1) = 2,2 H OTJIH'IaeTC11 OT pacnpe~eneHH11 

CBo6o~HbiX nap, reHepHpoBaHHbiX Ha TOJICTOH H 

TOHKOH MHWeH11X: 

nthlc\2) 
thl k = 4,6 ± 0,4, 

n c (1) 

nthln(l) 
thl = 5,0 ± 0,5. 

n "(1) 

TaKHM o6paaoM, pacnpe~eneHHe aTOMHbiX nap 

no OTHOCHTeJibHOMY HMnyJibCy 11BJI11eTC11 BTOpbiM 

3KCnepHMeHTaJibHbiM pe3yJibTaTOM, ~eMOHCTpHpy­

IO~HM aa6JIJO~eHHe reHepa~HH A2Jr H ero nOCJie~yJO-

~eii HOHH3a~HH B Be~eCTBe TOJICTOH MHWeHH [3 ). 
H a yCTaHoBKe «HeiiTpHHHbiH ~eTeKrop• (3KCne­

pHMeHT SERP-136 B liel»B3) H3Y'IaJIOCb np51Moe 

oopa39BaHHe HeHTpHHO OT pacn~a O'lapoBaHHbiX 

'laCTH s6JIH3H nopora HX poQeHH11, npose~eH~o~ 
nOHCKH pacn~OB JierKHX 0030HOB XHrrca H T11.ll<:.e­

JIJ.Ix H iiTpHHO (HeiiTpaJibHbiX JienTOHOB). 

fJJaBHa11 ~eJib HCCJie~OBaHHH np51MOI'O oopa-

30BaHH11 HeHTpHHO B pN-CTOJIKHOBeHH11X npH 

3Hepm H npoTOHOB 70 f3B - onpe~eJIHTb Ce'leHH11 
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PHc. 3. 3apentCTJ)HpoB8HHWA cneKTp BbiXOAII~HX H3 31~HTWJ'- -
114e30HOB (CM. TO'IKH C OWH6KIMH) H cneKTpp- ·114e30HOB, KOTOJible 

Mbl npHnHCIJIH B31HMOAeACTBHII114 npiiMbiX HeATpHHO (Tpeyi'O.IIb­

HHKH) B Cp8BHeHHH C OlKHAieMbll\4 CneKTpoM 1'- -Me30HOB (nt ­

CTOrpll\41148) OT polKAeHHII 1\ C Ce'leHHeM a II (XF 0!: 0,5) = 
c c = 10 MK6/HYKJJOH 

00pa30BaHHJI O'lapoBaHHbiX 'laCTH'-' H nposepHTb KaK 
Teope?H'IecKHe DpeACKa3aHHJI KBaHTOBOH xpo­
MOAHHaMHKH, TaK H 3KCDepHMeHTa.TibHble y Ka3a­

HHJI KOJIJia6opa'-'"" BHC-2 o6 aHOMa.TibHO OOnbWOM 
(~ 50 MK6/HyKnOH) Ce'leHHH OOpa30BaHHJI 'lapMa 

BMH3H nopora. 

Paaee (4 ) ce'leaae poQeHHJI 'lapMa 6b1Jlo onpe­

Ae.JJeHo no 'IHCJIY B3aHMOAeHCTBHH HeHTpHHO H 
aHTHHeHTpHHO B AeTeKTOpe. npH 70 f3B 6biJIO no­

JJy'leHO a cc = ( -0,5 ± I, 7) MK6/ ayKnoH, 'ITO co-

OTBeTCTBOBa.TIO BepxHeH rpaHH'-'e CC'IeHHJI 

ace< 2,4 MK6/ayKnOH <90% C.L.). 

B aosoii pa60Te (5) ce'leHHe o6paaosaHHJI qap­

Ma onpeAe.JJeHO He3aBHCHMbiM MeTOAOM no 'IHCJIY 
B3aHMOAeHCTBHH MIOOHHbiX aHTHHeHTpHHO H HeHT· 
pHHO B .JKeneaaoM <I>HJJ&Tpe c o6paaosaaHeM TaK aa-
3biBaeMbiX «paBHOBecHbiX* MIOOHOB, KOTOpble pe­
rHCTpHpoBaJJHCb s aeiiTpHHHOM AeTeKTOpe. BepxHJIJI 
rpaaa'-'a ce'leHHJI pasaa 3,5 MK6/ HYKnOH. 

npoBeAeH AOnOJJHHTe.JJbHbiH aHa.TIH3 AJIJI n p11MO­
ro cpasHeHHJI c peayJJbTaTaMH BHC-2. Ha pHc.3 
noKa3aH 3KCnepHMeHTa.TibHbiH 3HepreTH'IecKHH 

cneKTp !J--Me30HOB, BXOAJI~HX B HeiiTpHHHbiH AC-

TeKTOp, H peayJJ&TaTbl MOAe.JJHpoBaHHJI TOro .lKC 
CneKTpa B npeAnOJJO.lKeHHH CnpaBeAJJHBOCTH peayJJb-

TaTOB BHC-2 no poQeHHIO A: -6apHOHOB. CMo-

Ae.JJHpo&aHHbiH cneKTp !J- -MC30HOB no MCHbWeH Me­

pe Ha nopsmOK npeBbiWaeT BbiXOA !J- OT «DpstMbiX» 
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PHc. 4. Ce'leHHA o6paaoaaHHA 'lap~~ta a HYKJJOH- HYKJJOHHbiX 

B31HMOAeACTBHAX 

HeHTpHHO H paBeH nOJJHOMY nOTOKY paBHOBCCHbiX 

!"-, o6yCJJoBJJeHHbiX <PoaoBbiMH aeiiTpHHO OT pacna­

Aa ;r- H K-Meaoaos. 

Ce'leHHJI o6paaosaaa11 'lapMa a ayKJJoa-ayK­
JJOHHbiX B3aHMOAeHCTBHJIX npHBeAeHbl Ha pac.4. no­

JJY'ICHHaJI 0'-'CHKa Ce'leHHJI HaXOAHTCJI B xopoweM 
COrJJaCHH C peayJJ&TaTaMH paC'IeTOB B KBaHTOBOH 

XpoMOAHHaMHKe, OAHaKO npoTHBOpe'IHT BbiBOAaM 

KOJ1Jla6opa'-'"" BHC-2 o6 aHOMa.TibHO OOJJbWOM ce­
'leHHH OOpa30BaHHJI 'lapMa B6JJH3H nopora. 

nyTeM aHa.TIH3a H30JJHpoBaHHbiX 3JleKTpo­

MarHHTHbiX JJHBHCH OT paCnaAOB lfl -+ e + e- H 

H -+ n' B HeHTpHHHOM AeTeKTOpe HCKa.TIHCb JJerKHC 

6oaoHbl XHrrca (mH < 2m
14

), o6paaosaHHble B npo-

neccax ;r± ... e± ii H K± -+ e± ii H K± -+ ;r± H 
~ e ' e ' ' 

·I1 ... ;r0H (6 ). AHanHa acKniO'IaeT aa 90%-M 

ypoBHe AOCTOBepHOCTH HHTepBa.TI MaCC H BpeMeH 
.lKH3HH: 

I M3B < "JH < 80 M3B, 

4,6 · 10- 11 c < rH < 1,9 · 10-8 c. 

Ha ocaoae AaHHbiX beam-dump 3KcnepaMeHTa 
6biJI npoBeAeH nOHCK TJI.lKe.JJOro HeHTpHHO (HCHT­
panbHOro JJenTOHa) B HHTepsa.ne Mace 3+493 M3B, 

pacnaAaJO~erocg no Kaaa.ny v H ... e +e-ve [7 ]. Hc­

TO'IHHKOM TJI.lKe.JJbiX HeHTpHHO MOryT 6hlTb pacnaAbl 
;r- H K-Meaoaos AO ax norJJo~eHHJI B se~ecTBe 

MHweaa: ;r+ ... e+vH; !J+VH H K+ ... e+vH; !J+VH. 
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PHc. 5. AHa.nH3HPYIOll\al1 cnoco6HOCTb peaKI.\HH 1r- = 1r
0X npH 

40138 

Y crauoBJieHhl sepxuue npe~e.Tihl ua ::meMeHThl 
MaTpH~hl CMeWHBaHH.II (Ha 90%-M yposue ~OCTO­
sepHOCTH) 

IUeHI
2 5!! 10-5, IUeHI·IUeHI 5!! 1,5·10-5 

npu m H 5!! 100 M3B u v 

IU 12 5!!2·10-7 IU I·IU I 5!!3·10-7 
eH ' eH pH 

LI.ocruruyThle B beam-dump 3KcnepuMeHTe orpa­
HH'leHH.II .IIBJI.IIJOTC.II 6oJiee )l(eCTKHMH no cpasueuu10 
c pe3yJibTaTaMH KOJJJia6opau;uu CHARM. 

Ha ycrauosKe «I'Hnepou• s 11<I>B3 nposo~HJIHCb 

HCCJie~oBaHH.II pacna~OB K+ -Me30HOB. noJiy'leHO 
npe~sapHTe.Tibuoe 3Ha'leuue M.ll Ko3Qxt>u~ueuTa g, 
onpe~e.TI.IIJOIIJ:ero MaTpH'lHhiH 3JieMeHT pacna~a 

K+ ... :n +:no :no 
' 

g = 0,63 ± 0,04, 

KOTOpoe COrJiacyeTC.II CO cpe~HeMHJ>OBhiM 3Ha'leHHeM 
g = 0,594 ± 0,019. 

noJiy'leHa npe~BapHTeJibHa.ll OIJ;eHKa Bepxueu 

rpauu~hl sepo.IITHOCTH pacna~a ~-Me3oua ua 3JieK­

Tpou-no3HTpouuyJO napy: 

'ITO B 'leThlpe pa3a npeBOCXO~HT HMelOliJ;HHC.II cero~H.II 
npe~e.TI. 

Ha cepnyxoBCKOM ycKopHTe.Tie npose~euo H3Me­
peuue aHaJIH3HPYJOIIJ:eii cnoco6uocru B peaKIJ;HH 
:nd -+ :nX npu 40 f3B. 06uapy)l(eua 3aMeTua.ll 

aCHMMeTpH.II B BhiXO~e JtO -Me30HOB npH H3MeHeHHH 

0.15 

OJO 

0.05 

Aoono = Aooon 
P-P 

60°-87°CM 

24 

PHc. 6. 3 HepreTH'IecKal1 3a8HCHMOCTb cpeAHero aHa'leHHll aHa­

JJH3HPYIOll\el1 cnoco6HOCTH A 8 ynpyroM pp-pacceliHHH. o - AaH­

Hbie CAT YPH-2, noJJy'leHHbie paHee, •- Haw :JKcnepHMeHT 

ECM' f3B 
2.697 2.732 

E(p-p>~ Pa·A 

8. ::38° 
~ 

22 

PHc. 7. 3HepreTH'IeCKa11 3a8HCHMOCTb acHMMeTpHH A = P 8 A 8 

ynpyroM pp-pacceliHHH. P 8 - nOJJ11pH3ai.\Hll ny'IKa, A -
aHaJIH3Hpyl011\al1 CnOCOOHOCTb ynpyroro pp-pacceliHHll 

uanpasJieHH.II noJI.IIpH3au;nu MHmeuu. B o6JiaCTH 

0, 7 < X F < 0, 9 3Ta acHMMeTpH.II (puc.5) ~ocTHraeT 

3Ha'leHH.II 0,2. 
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... 
C u;e.nhJO onpeAe.neuusr aMDJIHTYA N N-paccesr­

HHSI B o6nacTH 3Hepmif 1,1 +2, 7 f38 H noncKa crpyK­

TYPhl OKOJIO T = 2,1 r38 (8 I Ha ycKopHTe.Jie «Ca-
KHH 

Typn-2» npoBeAeHo H3Mepeuue DOJJS1pH3au;noHHhlx 

napaMeTpoB Aoono H AOOOn' Koppe..nsru;uu nonsrpH3a-

li;HH AOOnn' napaMeTpoB AenonsrpH3au;uu D0110n H 

nepeAa'IH nOJJS1pH3au;nH K0 0 B HHTepBane yrnos nn · 
58+97• (C.li;.M.) npH 17 3H3'1eHHSIX 3HepntH B AHana-

30He 1,94+2,24 r38. 

113Mepennhle yrnOBble napaMeTphl A00 , D0 0 , 
1111 n 11 

KOnnO MOHOTOHHO 3aBHCSIT OT 3HeprHH, TOrAa KaK 

auanu3upyJOlll;asr cnoco6HOCTh oKa3anach 3aMeTno 

neMOHOTOHHOH Q>ynKu;neif 3Hepmu. Ha puc.6 noKa-

3aHa 3HepreTH'IeCKaSI 3aBHCHMOCTb cpeAHero 3Ha'le­

HHSI anaJJH3HPYJOlll;eif cnoco6uocru (A00110 = A000n) 

B MaKCHMyMe yrJJOBOI"O pacnpeAe.JieHHSI (yrJJbl 
60+87. c.u;.M.). 8HAHO, 'ITO npH 3HepmH 2,1 H, B03-

MO)I(HO, 2,2 r38 B 3HepreTH'IeCKOH 3aBHCHMOCTH Ha-

6JJJOAaJOTCSI AOBOJJhHO y3KHe MHHHMYMhl. 
Auann3 3HepreTH'IecKoif 3aBHCHMOCTH acHM­

MeTpHH £ = P 8 • A000n puc. 7 noKa3hiBaeT, 'ITO ana-

JJH3HPYJOlll;asr cnoco6nocTh A00011 oKa3hiBaeTCSI AO­

BOJJbHO CJIO)I(HOH Q>yHKII;HeH 3HepmH ny'IKa C pe3-
KHM MHHHMYMOM B paHOHe 2,23 r38. 

3TH AaHHble npeACTaBJJSIIOT HHTepec C TO'IKH 

3peHHSI BOnpoca 0 Cylll;eCTBOBaHHH AH6apHOHa C MaC­

COM 2,7 r38. 

HCCJJE,llOBAHHE CJJA6biX 3JlEKTPOMAfHHTHbiX B3AHMO,llEACTBHA 
llPH HH3KHX 3HEPfHSIX 

l.fcCJJeAOBaHHSI Be.JIHCb B CJJeAyJOlli;HX HanpaB­
JJeHHSIX: H3Y'IaJJHCb MIOOHHbiH 3aXBaT H ABOHHOH {3-
paCDaA, OCylll;eCTBJISIJICSI DOHCK MaCCHBHbiX HeHT­

pHHO B {3-pacnaAe, BbiDOJIHSIJICSI li;HKJI paOOT Ha KOM­

DJieKCe 5ICHAllll-2. 

8 3KcnepnMeHTax no ,u-3axsaTy H3y>~aeTCsr CJJa-

6oe B3a,HMOAeHCTBHe, npoSIBJISIJOlll;eecSI B npou;ecce 

3aXBaTa ,U- -Me30HOB aTOMHbiMH !IApaMH. rnaBHOe 

OTJIH'IHe 3TOI"O npou;ecca OT {3-pacnaAa COCTOHT B 

TOM, 'ITO nepeAasaeMhiH nyKJJonaM HMDYJJbC, 
-100 M38/ c, 'ITO npHBOAHT K 3Ha'IHTe.JihHOMY B03-
paCTaHHJO ponu TaK na3hiBaeMoro HHAyu;npoBan uoro 

nCeBAOCKaJJSipHOI"O B3aHMOAeHCTBHSI. <l>opMQ>aKTOp 

3TOI"O B3aHMOAeHCTBHSI (If) 3aBHCHT OT MHOrHX 

napaMerpos Teopuu H CBOHCTB smepuoro semecTBa, 

TaKHX, KaK TeMnepaTypa H T.n. rnnOTe3a 0 

\laCTH'IHOM COXpaHeHHH aKCHaJJbHO-BeKTOpHOI"O TO­

Ka AaeT gP 5!! -9, ne3aBHCHMo oT Macchi smpa A. Co-

rnacuo )l(e APYrHM npeACKa3aHHSIM H 3KcnepnMeH­

TaJJhHhiM yKa3aHHSIM Be.JIH'IHHa gP c pocroM A DJiaB-

uo yMeHhwaeTcsr OT -16 AO -4. TaKHM o6pa30M, 

3KcnepnMeHTaJJhHOe onpeAe.neuue Be.JIH'IHHbl gp AJJSI 

,U-3aXBaTa B S(ApaX pa3JJH'IHbiX MaCC SIBJJSieTCSI 

BeChMa aKTYaJJbHOH H nOKa He peweHHOH 3aAa'leH. 
LI.JJSI ee peweHHSI B Jl5Jll npoBOAHTCSI HCCJJeAOBaHHe 

yrnoBoH (y - v)-Koppe..nSUJ.HH s npoU,ecce ,u-3ax sa­
Ta (9]. · 

YrnoBoe pacnpeAe.neuue ueifTpnuo v , ncnycKa-
!• 

eMOI"O npH 3aXBaTe S(ApoM nOJJS1pH30BaHHOI"O MJOOHa, 

BeChMa 'IYBCTBHTe.JibHO K OTHOWeHHIO g/ g A H MO)I(eT 

6b1Tb H3MepeHO no Be.JIH'IHHe AODJiepoBCKOI"O CABHra 

y-KBaHTOB, KaCKaAHO CODpoBO)I(AaiOlli;HX ,U-3aXBaT. 

3ueprHSI OTAa'IH S(Apa npH HCnycKaHHH HeHTpHHO 

68 

COCTaBJJSieT AeCSITKH H COTHH K38, 'ITO npHBOAHT K 

3Ha'IHTe.JibHOMY ywupeHHIO JIHHHH B y-cneKTpe, 

H3MepsreMOM DOJJynpoBOAHHKOBbiM AeTeKTOpoM Bbi­

COKOI"O pa3peweHHSI. llOCJJeAyJOlli;HH Tlll;aTe.JibHbiH 

aHaJJH3 Q>opMbl JIHHHH D03BOJJSieT KpoMe Be.JIH'IHHbl 

g/ g A nOJJY'IHTb TaK)I(e HHQ>opMali;HIO 0 BpeMeHH 

)I(H3HH ypoBneif B AO'IepneM SlAPe H o MYJihTHDOJJh­

HOCTH COOTBeTCTBYIOlli;HX y-nepeXOAOB. Ha MIOOH­

HOM ny'IKe Q>a30TpoHa 06beAHHeHHOro HHCTHTyTa 

H3Mepeua yrnosasr (y - v)-Koppe.nsru;usr B npou;ec-

ce ,u-3axBaTa 28Si(,u, v)28A1•. llpeABapHTe.JihHhle 

pe3yJJhTaTbl (pHc.8) DOKa3hiBaJOT HaJJH'IHe HCKOMO­

ro 3Q><I>eKTa H D03BOJISIIOT AaTb Oll;eHKY Q>opM<lJaKTO­

pagp: 

g/gA = 8,0 ± 1,6. 

8 1992 r. ua KOMDJieKce 5ICHAnn-2 [10] npo­

BOAHJJHCh HCCJJeAOBaHHSI peAK03eMe.JibHbiX S(Aep, 

MH3KHX K MamqecKoMy SIAPY 
1 !~Gd82 , a TaK)I(e B 

paHOHe nepeXOAa OT c<tJepH'IeCKHX K CHJibHOAe­
Q>opMHpoBaHHbiM !IApaM (N = 88+90). lloJJy'leHhl 

CJJeAyJOlli;He pe3yJJhTaTbl: 

1. OnpeAe.nenhl c noMOlll;hJO HPGe-AeTeKTopa 

rpaHH'IHble 3HeprHH {3+ -COeKTpoB 16 KOpoTKO)I(HBy­

J.UHX HYKJJHAOB OT 146Tb (8 C) AO 164Lu (3,2 MHH) 

(11 J. 

2. 8blnOJJHeHhl cnCTeMaTH'I.ecKHe H3Mepeuusr 

3Hepruif a-nepexOAOB SIAep-H30Tonos c N = 88 c 

u;eJJhiO onpeAe.JieHHSI BJIHSIHHSI AeQ>opMali;HH S(Aep Ha 
Be.JIH'IHHY 3Hepruu a-pacnaAa. 06uapy)l(eH a-pac-

naA 156Er (121 c E = (3,30±0,07) M38, J = a a 
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.... 

= (5±2) ·10-6 % H 157Tm c Ea = (3,67±0,0 7)M38 

Hla a 3·10-5%. 

3. C ~eJibiO O~H03Ha'IHOI"' npHnHC3HHll 3Ha­

'leHHH CnHHa H 'leTHOCTH COCTOliHHliM 157Tm H 
159Tm, ao36yQeHHIIIM npH pacn~e 157Yb (37 C) H 

IS~ (84 C), C nOMOUU>IO KpeMHHeBOI"' ~eTeKTOpa C 

XOpoWHM paapemeHHeM H3MepeHIII cneKTplll KOH­

BepcHOHHIIIX 3JieKTpoHOB yKa33HHIIIX HYKJI~OB. no­

Jiy'leHHIIIe AaHHIIIe, BMecTe C HOBIIIMH H3MepeHHliMH 

yy- H ey-coan~eHHii, no3BOJIHJIH yTO'IHHTb paHee 

onyMHKOBaHHIIIe BapHaHTIII CXeM pacn~a 
157,15~ (13 ]. 

4. Hay11eH pacn~ H30Mepa 146Tb (8 c), 

J n: = 1 + ( 11 ). llOKa3aHO, 'ITO npH p-pacn~e H30-

Mepa B036yQaiOTCll COCTOliHHll 2+ H 0+, H3BecTHIIIe 

paHee no H3y'leHHIO peaK~HH eHe, ny). 8 epoliT­

HOCTH P-nepexo~oa Ha yKa33HHIIIe y poBHH 

(lg/t = 5,1 H < 5,4 COOTBeTCTBeHHO) nOATBepQa-

146G lOT Mant'IHOCTb ~pa 64 d 82• 

5. HaMepeH (11 ] nepHo~ nonypacn~a H30Mepa 

156Ho (52,1 K38): (13,0 ± 3,0) C. llepexo~ OKa33JICll 

~OBOJibHO 6111CTpiiiM, H ~JI OnHC3HHll CBOHCTB HH3KO­

Jie~all(HX COCTOJIHHii (npe~e acero ux apeMeH 

~H3HH) ~po 156Ho CJie~yer paCCMaTpHBaTb KaK 

CHJibHO~e!PopMHpoBaHHoe (/32 1!!1! 0,25). 

6. Ha 3JieKTpocTaTH'IecKOM cneKTpoMerpe npo­

ae~eHIII H3MepeHHll LMM-o~e-cneKTpoB H HH3K0-

3HepreTH'IecKHX 3JieKTpoHOB BHyTpeHHeii KOHBep­

CHH B ISSGd, t59Tb, t65Ho, t67Er, t69Tm H 17tyb 

( 14 ). llOKa3aHO, 'ITO H3MepeHHIIIe aOCOJIIOTHhle 3Ha­

'leHHll 3Hepmii HaH6onee HHTeHCHBHIIIX L 3M 4M 5-

JIHHHH ~ll acex HCCJieAOBaHHIIIX HYKJIHAOB (aa 

HCKJIIO'IeHHeM 155Gd) a111me Ha 20 38, 11eM CJie~yer 
H3 nOJiy3MnHpH'IecKHX paC'IeTOB JlapKHHC3. llOJJy­

'leHHIIIe OTHOCHTeJJbHIIIe HHTeHCHBHOCTH LMM-oJKe­

nepexo~os HaXOAliTCJI B y~OBJieTBOpHTeJibHOM CO­

rJJaCHH C pe3yJI&TaTaMH HepeJJliTHBHCTCKHX pac'le­

TOB B MO~eJIH jj-CBJI3H. 

HCCJI~OBAHHE CHMMETPHR H .l(HHAMHKH B3AHMO.l(ERCTBHR JIEllTOHOB, 
A.l(POHOB H .sl.l(EP llPH llPOME)KYTOIJHbiX 3HEPrH.SIX 

• 

8 OniiiTaX C KpHOreHHOH MHmeHbiO BIIICOKOI'O 

AaBJieHHJI (0,6 K6ap) Ha MIOOHHOM ny'IKe $!30TpoHa 

JI.sin OH.siH a AHanaaoHe TeMnepaTyp T = 21+ 

+300 K H3MepeHIII aHa'leHHll cKOpocTH o6paaoaaHHll 

Me30MOJieKyJI pd/J (Apc:tp) H CKOpOCTH ~epHOH 

peaK~HH (p + d) B CHCTeMe p$. PaHee no~OOHIIIe 
HCCJie~OBaHHll 6IIIJIH BlllnOJIHeHIII JIHWb B ~~KOM 80-

~0po~e npH T = 20 K H a ra30o6pa3HOM npH KOMHaT­

HOii TeMnepaType. PeayJI&TaTIII corJJacyiOTCll MeQy 

co6oii. O~HaKo a 3KcnepHMeHTe TPHYM<I>, r~e 
H3MepliJICll BIIIXOA ~epHOH peaK~HH B raaoo6pa3HOM 

BO~Opo~e, HaMI0~3JIOCb 3aMeTHoe ero H3MeHeHHe B 

33BHCHMOCTH OT TeMnepaTyplll MHWeHH. llOJiy'leH­

HIIIe B Jl.slll ~aHHIIIe CB~eTeJibCTBYIOT 00 OTCyTCTBHH 

aaBHCHMOCTH BeJJH'IHHIII Apc:tpOT TeMnepaTypY. 

YcpeAHeHHoe no aceM TeMnepaTypaM 3Ha 'leHHe 

Apdp = (5,49 ± 0,30) MKC-I . 

xopomo corJJacyeTCll c TeopHen H 6onee paHHHMH 

H3MepeHHJIMH npu T = 20 K H T = 300 K (1 S ]. 

llOCJie npoBe~eHHll peKOHCTpyK~HH KaH3Jia 

ny11Ka «noaepxHOCTHYx• MIOOHOB $laOTpoHa JI.sin u 

MO~epHH3a~HH pentCTpHpyiOIQeH 'laCTH yCTaHOBKH 

MAKC oOO.e~HHeHHOH rpynnOH nH.si<I> <raT'IHHa) 

OH.siH npoae~eH BTOpoH ceaHc tPuaH'IecKHX 
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H3MepeHHH npo~ecca KOHBepcHH MIOOHHH - aHTH­

MIOOHHH. 

06IQall CTaTHCTHKa 'IHCJia «nOBepXHOCTHIIIX» 

MIOOHOB, npomeAWHX 'lepe3 MHWeHb, pasHa 

1, 9 ·1011 • .li,Jill BepoliTHOCTH npo~ecca KOHBepcHH 

MIOOHHH- aHTHMIOOHHii nony'leHo aHa'leHHe 

WMM < 3,9·10-7 (90% C.L.), 

'ITO npHMepHO B 1, 7 paaa HHJKe Cyll(eCTBYIOIQeii 

cero~Hll o~eHKH (LAMPF, 1990 - W MM < 

. < 6,5·10-7 <90% C.L.)). 

CyiQeCTByer pe3JI&Hall B03MOJKHOCT& npH A3Jib­

HenmHx HCCJie~osaHHllx Ha $laOTpoHe JI.sin OH.siH 

yJJy'lmHT& eiQe B 8 paa npe~e.n ~ll sepoliTHOCTH 

KOHBepcHH MIOOHHH - aHTHMIOOHHH. 8 1993 r. 

DJJaHHpyeTCll npoBeCTH TpeTbiO cepHIO !PH3H'IecKHX 

H3MepeHHH Ha yCTaHOBKe MAKC. o~HAaeMIIIH npe-

~e.n ~ll BepoliTHOCTH npo~ecca KOHBepcHH 4 ·10-S, 

'ITO y~e HH~e MHHHM3JibHOI"' TOOpeTH'IecKH B03-

M0'1KHOI"' npe~e.na ~ll Ha6JJIO~eHHll npo~ecca KOH-

BepcHH (We~.< 6·10-8). 
MM 

8 paMKax cOTpy~HH'IeCTsa OH.siH - HH<I>H 

(J.iT3JIHll) no H3y'leHHIO ~HHaMHKH aHHHrHJili~HH H 

3K30TH'IeCKHX npo~ecCOB B3aHMO~eiiCTBHll aHTH­

HYKJIOHOB c ~paMH nony'leHIII HOBble peayJI&TaTY, 



nOATBep~aiOw,ue JHa'lHTeJihHOe uapyweuue npa­
BHJia 0KyOO- lJ,BeHra- J1JyKH B peaKU.HRX C o6pa-
30BaHHeM <I>-Me30HOB. 

Bw10 o6pa6oTauo 1,2 MHJIJiuoua co6hiTHH auuu­
rHJIRU.HH auTunpoTouos s AeiiTepuu, ua6pauublx ua 
ycTauosKe OBELIX B U,EPH c ucnoJJhJosauueM 

Tpurrepa no oT6opy peaKU.HH pd -+ <I> :rc-p s· Ha Bhi­

COKOM CTaTHCTH'leCKOM yposue onpeAeJieHhl BepoRT­

HOCTH po~eHHR <1>- H W-Me30HOB B peaKU.HH 

pn-+ <l>(w):rc- u ux oTuoweuue. lloJJy'leuuoe JHa­

qeuue 3TOI'O OTHOWeHHR R = 0, 12 ± 0,02 3aMeTHO 

BbiWe BeJIH'lHHbl (1+3) ·10-3, 0)KUAaeMOH B COOT­

BeTCTBHH C npaBHJJOM 0KyOO - lJ,BeHra - J1JyKH. 

llpoBeAeuo HCCJJeAoBauue ynpyroro pacceRHHR 

aHTHnpoTOHOB ua RApax 4He npu HMllYJJbCe 
192,8 M3B/ c B 3KcnepuMeuTe PS-179 [ 16 ]. 

113Mepeuhl AH<PQ>epeuu.naJJhHOe ceqeuue ynpy- · 
1'01'0 pacceRHHR (pHC. 9), 3HHHrHJJRU.HOHHOe Ce'leHHe 

a ann = (377 ,6 ± 8,0) M6 u ceqeuue ynpyroro pacce-

RHHR ael = (206,3 ± 6,6) M6. OnpeAeJJeuo OTHO-

weuue peaJJhHOH 'laCTH aMnJJHTYAhl p4I-Je-pacce­
RHHR BnepeA K MHHMOH 

P =- 0 17+0,24 
' -0,33' 

llapU.HaJJbHO-BOJlHOBOH aHaJJH3 llOKa3aJJ, 'ITO B 
3TOH o6JJaCTH 3Hepru8 Ba)KHO Y'~HThiBaTh BKJJaA oT 
S-, P- H D-BOJJH. 
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PHC. 9. (QBELIX) . )lH<I>Q>epeH~HanbHoe cetteHHe p 4He ynpyroro 

pacceliHHll npH HMnynbCe 192,8 M3B/c s cpasHeHHH c pactteTOM 

no M0,11en11 rnay6epa (cnnowHall nHHHll) 11 pe3ynbTaTaMH 

annpoKCHMa~HI1 nO pa3HbiM MOAenliM (nyHKTHp) 

II + 197 Au 
3.65 GeV/nucl 

0 

·\1 
0 r,\ 
~~ 

2 ~\,q 
~ 

~~() 

:t' 

P11c. I 0. Maccosble pacnpeAe­

neHHll Q>parMeHTOB npH pa3-
nHttHOH MHO>KeCTBeHHOCTH. 

MaKCHMYM npH M = 0 OTBettaeT 

OCKOnKaM ,lleneHHll, npo11CX0All­

ll.lei'O np11 nepHQ>epHtteCKHx co­

y.z~apeHHliX. C pocTOM M (nepe­

XOA K MeHbWI1M napaMeTpaM CO­

YAapeHHll) 3TOT MaKCHMYM 

6biCTpo 11Ctte3aeT H OCTaeTC!I 

TOnbKO 3KCOOHeH~HanbHO Cna­

AaiOII.IHH cneKTp Q>parMeHTOB 

npoMe>KyTO'IHOH MaCCbl 

Fragment mass 
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YcTaHOBKa <I>A3A Ha ny'IKe peJI!ITHBHCTCKHx 1111ep CHHxpO<j>aJoTpoHa OH.s!H 

B 3KcnepuMeHTe 198 Ha ycxopHTeJie «CaTypH>> 

Ha nopore peaxu;uu p + d _. 3He + 1J 3aperucTpH­

posaHo 112 co6hiTHH peAKOro pacnaAa 1J _. 2p. I 17 ). 

113MepeHHaSJ OTHOCHTeJibHaSI BepoSITHOCTb 3TOro 
pacnaAa: 

Br(1J _. 'lp.) = (5,6 ± 0,7 ± 0,4)·10-~. 

corJiacyeTCSI, s paMxax 3KcnepHMeHTaJibHhlx 
owu6ox, c npe~cxa3aHHSIMH CTaHAapTHOH MOAeJIH 
3JieKTpocJia6hlx B3aHMO~eHCTBHH. 

Ha sepoSITHOCTb CP-3anpew.eHHoro pacnaAa 
1J _. 2.n ycTaHOBJieH HOBbiH sepXHHH npeAeJI, paBHbiH 

10-4 (90% C.L.). 
I13MepeHHSI nOJIHbiX Ce'leHHH ·peaKI.J;HH 

.n + d _. p + p npu 3Hepruu 25+40 M3B Ha ycxo­

pHTeJie B raT'IHHe yxa3biBaJIH Ha Y3KYIO oco6eH­
HOCTb B 3HepreTH'IeCKOH 3aBHCHMOCTH Ce'leHHSI npH 

T]l !:!! 30 M3B I 18). 

LI,JISI nposepxu o6Hapy.)KeHHOH aHOMaJIHH B 
1992 r. COTPYAHHKaMH JI510 6hiJI npeAJIO.)KeH H npo­
BeAeH 3xcnepuMeHT Ha nyqxe nuoHos LAM PF c 
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ucnoJih30BaHHeM yCTaHOBKH BGO ball. B HeM noJiy­

'leHhl ~aHifhle ~JISI ~ep ~eliTepHSI H yrJiepo~a co 
CTaTHCTH'IeCKOH TO'IHOCTbiO JIY'IWe 3% ~JISI ~eH­

TepHSI H 1% - ~JISI yrJiepo~a no nOJIHbiM Ce'leHHSIM 
nOrJIOlll,eHHSI B HHTepBaJie 3HeprHH nHOHOB 

20+50 M3B. Ll,aHHble o6pa6aThiBaJOTCSI. 

L.l,eJibiO 3KCnepHMeHTOB KOJIJiaoopai.J;HH <l>A3A 
(0115111 - «Kyp'laTOBCKHH HHCTHTYT>> (MOCKBa) -
1151<1> (Kpaxos) - 1151<1> TexHH'Iecxoro yHHBepcu­
TeTa <.UapMwTa~T) - YHusepcuTeT wTaTa AHosa) 
I 19) SIBJISieTCSI ucCJie~osaHue npou;ecca MHO.)KeCT­
seHHOH 3MHCCHH <f>parMeHTOB B ~po-~epHbiX CO­

yAapeHHSIX. 3TO - HOBbiH BHA pacnaAa BbiCOKOB03-
6y~eHHbiX ~ep, KOTOpbiH no HeKOTOpbiM TeO­
peTH'IeCKHM MOAeJISIM CBSI3biBaeTCSI C <f>a30BbiMH 

nepeXOAaMH B ~epHOM BeW,eCTBe (Kp3KHHr, 
.)KifAKOCTb - raJ). LI,JISI ucCJieAOBaHHSI MYJibTH<f>par­
MeHTau;uu C03AaHa 4.n-ycTaHOBKa <J>A3A, pa3Me­

lll,eHHaSI Ha ny'IKe CHHXpo<f>a30TpoHa 0115111. 

Opose~eHhl 3KcnepuMeHTbl no n3y'leHnJO MYJib­
Tn<f>parMeHTau;uu Sl~pa-MuweHH npu s3aHMO~eu-

cTBHHH ny'IKa 4He C 30JIOTOM npH 3HeprHSIX 0, 985 H 



3,65 f3B/ A. PucyuoK 10 HJIJIIOCTpupyeT OAHH H3 

noJiy'leHHbiX pe3yJI&TaTOB. 3AeCb npeACTaBJieHbl 

MaCCOBble pacnpeAeJieHH.SI tl>parMeHTOB, H3Mepeu­

Hble C nOMOID;biO BpeM.SinpoJieTHbiX TeJiecKOnOB AJI.SI 
co6hiTHH c pa3JIH'IHOH MHO)KeCTBeHHOCT&IO M. l.J:eT­

KO BUAHa 3BOJIIOD;H.SI cneKTpoB no Mepe poCTa MHO)Ke­

CTBeHHOCTH. 

CpeAH.SI.SI MHO)KeCTBeHHOCT& <t>parMeHTOB npoMe­

)KYTO'IHOH MaCChi (Z > 3) npu MaKCHMaJibHOH 

3Hepmu ny'IKa H npu 3Hepmu 0,985 f3B/ A COOT­
BeTCTBeuuo: 

< M > = 5,32 ± 0,80 H < M > = 3,65 ± 0,60. 

l13 cpaBueuu.sJ c MOAeJI&HbiMH pac'leTaMH CJieAyeT, 

'ITO CpeAH.SI.SI 3Hepm.S1 B036y)f(AeHH.SI, AOCTHraeMa.SI 

llO)l;rOTOBKA HOBbiX 3KCllEPHMEHTOB 

B CJieAyiOm;eM roAy BOHAeT B crpoil B ncCJieAOBa­
TeJibCKOM u;euTpe IOJinx (fepMaHH.SI) nporoHHbiH 

cuuxpoTpou COSY c 3Hepmeil nporouoB AO 2,5 f3B, 

KOTOpbiH 6yAeT paooTaTb B pe)KHMe HaKOnHTeJibHOro 

KOJI&u;a c oXJia)f(AaeMbiM BHyTpeuuuM ny'IKOM. Bhl­

coKa.SI HHTeHCHBHOCTb H MOHOXpoMaTH'IHOCTb BHYT­

peuuero ny'IKa, ero MaJibiH 3MHTTauc AeJiaiOT ua­

KOnHTeJI& MaWHHOH HOBOro nOKOJieHH.SI AJI.SI ti>H3HKH 

npoMe)KyTO'IHbiX 3Hepmif. <l>H3HKH JISifi aKTHBHO 

BKJIIO'IHJIHCb B nOAroTOBKY 3KCnepHMeHTOB Ha 3TOM 

ycKOpHTeJie. 

KoMHTeT uay'IHbiX nporpaMM COSY npHH.SIJI 

pa3pa6oTauuoe c yqacrueM COTPYAHHKOB · JISill 
npeA}IO)KeHHe 3KCnepHMeHTOB: «3KCKJII03HBHOe 

H3yYeHHe pa3BaJia AeHTpoHa C nOJI.SipH30BaHHbiMH 

nporouaMH u AeiiTponaMH ua COSY» [20 ]. 3Kcne­

puMeHTbl uau;eneubl ua ucCJieAOBauue nOJI.SI­

pu3au;uouublx HaMIOAaeMbiX (TeH30pHOH H BeKTOp­
HOH nOJI.Sipu3yeMOCTH, cnuu-Koppen.s~u;uouuoil acuM­

MeTpuu). 

fiOAroTOBJieHO H npHH.SITO npeA}IO)KeHHe 3KC­

nepHMeHTOB «liCCJieAOBaHHe nOAnOporoBOro po)K­

AeHH.SI x+ -Me30HOB ua cneKTpoMeTpe o· Facility 

COSY» [21 ]. KouKypeurocnoco6uocr& K-Me3ouuoil 
nporpaMMbl [22 1 o6ecneqeua B03MO)KHOCT&IO H3Me­

peHH.SI ABa)f(Abl AH<PQ>epeHD;HaJibHbiX Ce'leHHH npo­

u;ecca p + A ... x+ + X (B HaCTO.SIDJ,ee BpeM.SI H3Me­

peHb1 TOJI&Ko noJiuble ceqeuu.s~) u ABYX'IaCTH'IHbiX 

(KOppeJI.SID;HOHHbiX) AH<PQ>epeHD;HaJibHbiX Ce'leHHH 

npou;eccoBp+A-+ K+ +p+X, p+A-+ K+ +d+X. 

D,JI.SI 3KCnepHMeHTaJibHOro onpeAeJieHH.SI 

HUAyu;upo&auuoro nceBAOCKaJI.Sipuoro <l>oPM<I>aKTopa 
CJia6oro B3aHMOAeHCTBH.SI ua ny'IKe }JE4 Me3ouuoil 

<Pa6pnKH . B PSI B TecuoM COTPYAHH'IeCTBe c 

npu B3aHMOAeHCTBHH 4He(3,65 f3B/ A) + Au, paBua 

1,0+1,5 f 3B. 
li3Mepeuue KoppeJI.SID;HH <t>parMeHTOB no OTHO­

CHTeJI&HOH CKOpoCTH npu pa3JieTe ua OOJI&mue yrJibl 
n03BOJI.SieT OD;eHHTb pa3Mep CHCTeM!>l B MOMeHT pa3-

BaJia. Ji3 AaHHbiX CJieAyeT, 'ITO K MOMeHTY 3MHCCHH 

<t>parMe TOB cucreMa npeTepneBaeT cym;eCTBeuuoe 
pacwupeuue, npu 3TOM DJIOTHOCT& oKa3NBaeTC.SI 

npHMepHO B 6 pa3 HH)Ke, 'leM y HOpMaJibHOro .SI,lqla, 

'ITO COrJiaCyeTC.SI C 0)KUAaHH.SIMH Ha OCHOBaHHH Tep­

MOAHHaMH'IecKHX MOAeJieH npou;ecca. 
YrJIOBble KoppeJI.SID;HH COBnaAaiOm;ux <t>parMeu­

TOB B oMaCTH yrJIOB 8 rei < 90• nOKa3biBaiOT nOAaB-

JieHHe B XOAa tl>parMeHTOB npH MaJibiX OTHOCHTeJib­

HbiX yrJiax. 3TO pe3yJihTaT KYJIOHOBCKoro B3aHMo­

AeHCTBH II <t>pai'MeHTOB B KOHe'IHOM COCTO.SIHHH. 

<Pn3nKaMu H3 oeJibmH (JIIOBeu), IIIBeilu;apuu 
(I.J,IOpHX) H fepMaHHH (MIOHXeH) npeA}IO)KeH H Ha­

'laT 3KCnepHMeHT no AeTaJibHOMY HCCJieAOBaHHIO }J-
3aXBaTa ua .sJApax c ueuyJieBhiM cnuuoM [23 ]. llpu 

OCTaHOBKe B MHWeHH, .sJApa KOTOpoH HMeiOT HeHyJie­

BOH CDHHj, MIOOH, HaXOA.SICb Ha 18-oOOJIO'IKe, MO)KeT 

oopa30BaTbABa DOACOCTO.SIHH.SI (j + 1/2 H j- 1/2). 

0AHO H3 HHX .SIBJI.SieTC.SI OCHOBH.blM, Apyroe - MeTa­

CTa6HJI&HbiM, nepeXOA.SIDJ.HM B OCHOBHOe 3a • C'leT 

O)Ke-npou;eccoB c xapaKTepHbiM BpeMeneM T HF ECJIH 

npH 3TOM .sJAepH.blH }J-3aXBaT H3 MeTaCTa6HJI&HOro 

COCTO.SIHH.SI B paMKaX (V-A)-B3aHMOAeHCTBH.SI 3anpe­

w.eu, a H3 OCHOBHOro COCTO.SIHH.SI pa3peweu, TO 

npou;ecc 6yAeT HATH B ABa 3Tana, u BpeMeuua.sJ ero 

3aBHCHMOCT& 6yAeT cKJiaAhiBaT&e.SI H3 ABYX 3Kcno-

ueuT:exp(~t) u {1- exp(r::) },rAeT#-BpeM.SI 

)KH3HH MIOOHa B AaHHOH MHWeHH. li3Mep.SI.S1 BpeMeH­

HOe pacnpeAeJieHHe y-KBaHTOB, MO)KHO onpeAeJIHTb 

BpeMeHHYIO 3aBHCHMOCTb }J-3aXBaTa. 0TKJIOHeHHe 

3KcnepnMeHTaJI&HOH KPHBOH OT cynepno3uu;uu ABYX 
3KCnO eHT MO)KeT npoH30HTH B TOM CJiyqae, KOrAa}J-

3aXBaT UAeT TaK)Ke H H3 MeTaCTa6HJI&HOro COCTO­

.SIHH.SI. llOCJieAuee B03MO)KHO JIHW& 3a C'leT HHAY­

u;npoBauuoro nceBAOCKaJI.Sipuoro B3aHMOAeHCTBH.SI. 

TaKHM o6pa30M, 3Ha.SI T ll u T HF u 3KcnepnMeHTaJI&Ho 

H3Mep B BpeMeHHOe pacnpeAeJieHHe y-KBaHTOB, 

MO)KHO onpeAeJIHT& BKJiaA gP B AaHHbiH npou;ecc. B 

TaKOH DOCTaHOBKe npoBeAeH nepBbiH CeaHC Ha Me-

30HHOH <t>a6puKe B PSI. 

llepBhle 3KcnepuMeHTbl c yqacrueM COTPYA­

HHKOB JISifi no HCCJieAOBaHHIO 2,p-pacnaAa 100Mo 

npoBOA.SITC.SI B MoAaHe (<l>pauu;u.s~) ua ycrauoBKe 
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NEM0-2 H ycrauosKe c 16 HPGe-.AeTeKTopaMH B 
OJ1.SII1. Ha ycrauosKe NEM0-2 npose.AeHbl Me-

TOAH'IecKHe 3KcnepHMeHTbl c I Kr 1 00Mo. 8 3KC­
nepHMeHTe y'laCTBOBaJJH 0115U1, HT3<l>, H51H 
(YKpauua) H ci>H3HKH <l>pauu.uu <LAL, Opce; Bop,Ao; 
CTpac6ypr H ,Ap.) . 

JI51n 0115111 .zvu• ycrauosKH NEM0 -2 no­
crasHJJa 64 DJJaCTH'IeCKHX C1J,HHTHJIJUI1J,HOHHbiX ,Ae­
TeKTOpa H npHHHMaeT y'laCTHe B MO,Ae.llHpoBaHHH H 
OOpaOOTKe ,AaHHbiX. 

8 Te'lenue 1993 r . 6y.AeT aasepweuo coa.Aauue 
ycrauosKu NEM0-3. 8KJia.A JI51n - 1000 
DJJaCTH'IecKHX CU.HHTHJIJUIU.HOHHbiX ,AeTeKTOpoB, MO­
,Ae.llHpoBaHHe H OOpaOOTKa pe3yJJbTaTOB. 

Ha 3TOH ycrauosKe MO)KHO HCCJJe,AosaTb 2/3-pac-

na,A c nepHOAOM T Vz 2: 2 · 1025 JJeT. 4yBCTBHTe.llb­

HOCTb repMaHHeBbiX 3KCnepHMeHTOB no nepHOJzy pac­

na,Aa T Vz 2: 1025 JJeT, O.AHaKo Ha-aa pa3HOCTH 3Hep-

ruu pacna,Aa MOJJH6,Aeua H repMaHHSI T Vz (I 00Mo) 2: 

2: 2·1025 JleT COOTBeTCTByeT T V
1

(
76Ge) 2: 1028 JleT. 

TaKoif npe,Ae.n AJJSI repMaHHSI B uacroSiwee speMSI ue­

AOCTH)KHM. 3KcnepuMeHT c 100Mo MO)KeT .AaTb 
peKOPAHYIO OU.eHKY Ha Macey MaHOpaHOBCKOro HeHT-

pHHO s 0, I 38 (npH T Vz 2: I 025 JJeT). 

8ropaS1 ycrauosKa c 16 H PGe-,AeTeKTOpaMH 
coa,AaHa B 01151H. 8 1993 r. ua ueu ua'IHYTC SI 3KC­
nepuMeHTbl. 

llOJIBJieHHe B nOCJie,Auee BpeMSI paOOT, B KOTO­
pbiX coo6waeTCSI 0 HaMJO,AeHHH 17-K3BHOro HeHT­
pHHO, BHOBb o6oCTpHJJO HHTepec K npo6.neMe MaC­
CHBHbiX HeHTpHHO H CTHMYJJHpoBaJJO nOCTaHOBKY 
HOBbiX 3KCnepHMeHTOB. 8 Jl51ll npoBO,ASITCSI H3-

MepeHHJI {3-cneKTpa 32S u 63N ua cneKTpoMe-rpe 
c Si (Li) -.AeTeKTOpoM c U.e.llbiO noucKa TSI)KeJlOro 
17-K3BHOro HeHTpHHO. 

C03)1.AHUE U COBEPIUEHCTBOBAHUE 
KPYUHbiX CI»U3UlJECKUX YCTAHOBOK 

8 ua'la.ne 1992 r . 6b1Jlo npose,Aeuo wupoKoe 
Me)K.AyHapo,AHOe OOcy)K.AeHHe KOH1J,enTyaJJbHOro 
npoeKTa C-Tay cl>a6pHKH 0115111 (25 ). llpoeKT 
npowe.n 3KcnepTH3Y so scex Be.Aywux · u.euTpax 
tfJuaHKH 3JJeMeHTapublx 'laCTHU. <SSCL, LNS 
Cornell, TRIUMF H ,Ap.). 

Paapa6oTKa yuusepcaJJbHoro .AeTeKTopa AJJSI 
c-Tay cl>a6pHKH WJJa B nepsy10 O'lepe.Ab B uanpas­
JJeHHH MeTO,AH'IeCKHX HCCJJe,AOBaHHH no pa3BHTHIO 
,AeTeKTOpoB AJISI 3KCnepHMeHTOB Ha BCTpe'IHbiX ny'I­
KaX. CosMeCTno c 1151<1> CO PAH (Hosocu6upcK) 
paapa6aTbiBaJJCSI ,AeTeKTOp 'laCTHU. AJISI BpeMeHHbiX 
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llpe,AnOJJaraeTCSI npoBeCTH nOHCK «TJI)KeJlOro» 
HeHTpHHO B 60JJee WHpoKOM ,AHana30He MaCC OT 

17 K38 AO I ,5 M38 B H3MepeHHJIX {3-cneKTpoB 32P H 
90Sr. 

llo.AroTOBJJeuo npeAJJO)Keuue 3KcnepuMeHTa no 
nOHCKY 'leTblpeXKBapKOBbiX COCTOJIHHH, o6paay­
IOWHXCSI B npou.ecce aHHHrHJJJIU.HH aHTHnpoTOHOB 3a 
C'leT MexauuaMa .LJ:peJJJJa - 51ua. 3ro npeAJJO)Keuue 
BOWJIO B nporpaMMY 3KCnepHMeHTOB Ha BHyTpeHHeH 
MHweuu SUPERLEAR U.EPH [24 ]. 

<l>H3HKH JJaOOpaTOpHH y'laCTBYIOT B nO,AroTOBKe 
K uosoMy 3KcnepuMenTy WA-96 ua ycKopuTe.ne SPS 
U.EPH. 

Ha ycrauoBKe HOMA.LJ: DJJauupyeTcJI ucCJJe,Ao­
sauue v - v OCU.HJIJIJIU.HH nyTeM perucrpau.uu B 

/4 T 

,AeTeKTOpe T-JJenTOHOB OT Vr -B3aHMO,AeHCTBHH. 3TO 

n03BOJIHT nOJJY'IHTb orpaHH'IeHHJI Ha aMDJIHTYAY 
OC1J,HJIJISIU.HH: 

AJJSI v
14

- vr sin22023 < 3,8 ·10-4 (90% C.L.), 

AJJSI ve- vr sin22013 < 3,0·10-2 (90% C.L.). 

CywecrsyJOwue 3KcnepuMenTaJJbHble npe,Ae.nbl 
6y.AyT yJJy'lweubl 6oJJee 'leM B 10 paa. 

rpynna Jl51ll npHHHMaeT y'laCTHe B C03,AaHHH 
off-line H on-line nporpaMMHoro o6ecne'leHHJI, B 
HCnbiTaHHSIX H MOHTa)Ke ,AeTeKTOpoB, B ceaHcaX Ha 
YCKOpHTe.lle, B oopaOOTKe H aHaJJH3e ,AaHHbiX, no­
CTaBJJSieT I 0 M3 raaoo6paauoro Kceuoua BbiCOKOH 
'IHCTOTbl ,AJISI ,AeTeKTOpa nepeXO,AHOro H3Jiy'leHHJI. 

11arorosJJeu H ycnewuo ucnbiTan B CaKJie 
(<l>paHU.HSI) MaKeT nponOpU.HOHaJJbHOH KaMepbl C 
U.HJJHHAPH'IeCKOH nosepXHOCTbiO AJIJI 3KCnepHMeHTa 
DISTO no H3MepeuHJO AHcl>cl>epeuu.ua.n&ublx ce-

'leHHH po)K.AeHHJI u noJJRpuaau.uu A- H l:0-'laCTHU. B 

peaKU.HH pp -+ pK+ A HJJH l:0 . 

H3Mepeuuu c paapeweuueM JJY'IWe 'leM 50 nc, H3ro­
TOBJJeu H npowe.n ycnewuble ucnbiTaHHR Mexauu­
'leCKHH MaKeT C'leT'IHKa. 

CosMeCTuo c l-151<1> CO PAH (Hosocu6upcK) H 
8HHI1CHMC (AJJeKCaH.ApoB) coa,Aaua ycrauoBKa 
AJJSI HCCJJe,AoBaHHR xapaKTepHCTHK OOJJ&WHX ue­
opraHH'IeCKHX KPHCTaJJJIOB, KOTOpble npe,AnoJJara­
eTCR npHMeHRTb AJJR npe1J,H3HOHHOH raMMa-KaJJO­
pHMeTpHH. llOJJy'leHbl H HCCJJe,AOBaHbl nepBble 
o6pa31J,bl. 

llo npoeKTY C-Tay tfJa6pHKH npe,AJJO)KeHa ROBaR 
cxeMa H MarnHTHaSI crpyKTypa c B03MO)KHOCT&JO 



llpoAOJIJK810TCII paOOTbl no C03A8HHIO 

npoTOHHOI'O 1.\HKJIH'IeCKOI'O yCKOpH­

TeJIII AJIII Pecny6nHKH Ky6a 

nepeCTpoHKH $a6pHKH CO CTaUAapTHOf'O Ha'laJibHOf'O 

8apuauTa ua MouoxpoMaTu3au;uiO ny'IK08. CxeMa 

o6cyQaJiaCb B LAL (0pc3) u ua ycKopuTeJibHhiX 

KOH$epeHIJ;HRX. 

llOAI"OTOBJieHbl TeX3aAaHHSI Ha npoeKTHpo83HHe 

cnCTeMhl BlJ-nuTaHHR u saKyyMHOH cuCTeMhl <Pa-
6pnKu. 

Hattaro COTPYAHHtteCT80 c KopHeJibCKHM yHu­

sepcnTeTOM no COBMeCTHOH pa3paOOTKe CHCTeM, 

OOIIJ;HX AJIR C-Tay <i>a6pHKH 0J1.SU1 H MO­

AepHH3HpoBaHHhiX HaKonnTeJibHhlx KoJieu; CESR. 

3aKJIIO'IeHo corJiaweHue o COTPYAHHtteCTse 

06beAHHeHHoro HHCTHTyTa c Opc3 no pa3pa6oTKe 

3JieKTpoH-D03HTpoHHhiX HaKODHTeJibHhiX KOJieu; C 

60JibWOH CBeTHMOCTbiO H COOTBeTCTByiOIIJ;HX HH.>KeK­

ropoB. 

CosMeCTHO c U.EPH no nporpaMMe pa38HTHSI 

yCTaHOBKH ,UEJI<l>J1 pa3paooTaH npoeKT H npo8eAe­

Hhl ycneWHhle MeTOAH'IeCKHe HCCJieA08aHH9 no C0-

3AaHHIO CHCTeMhl AOnOJIHHTeJibHhiX MIOOHHhiX KaMep 

Ha 6a3e DJiaCTHKOBhiX AeTeKTOpo8. 

lloKa3aHa B03MO.>KHOCTb HCnOJib308aHH9 Ka­

TOAHOf'O C'IHThiBaHHR HH$QpMaiJ;HH C DJI3CTHK08hiX 

AeTeKTOpoB aApoHHOf'O KaJIOpHMeTpa ,UEJI<I>J1 C 

IJ;eJibiO 3Ha'IHTeJibHOf'O DOBhiWeHHR ero rpaHyJIRp­

HOCTH. 

.UJIR LHS B JI.sln 8 KOJIJia6opau;uu c U.EPH, fep­

MaHneu u CiliA pa3pa6oTaHhl u ncCJieAoBaHhl Ha 

ny'IKax 0J1.siJ1, J1<l>B3 H IJ.EPH HeCKOJibKO npo­

TOTHnOB HOBhiX ApeH$Q8hiX TpyOOK n08hiWeHHOf'O 

Aa8JieHHR. npu nOBhiWeHHOM A38JieHHH pa6o'lero 

ra3a B OTAeJibHOM AeTeKTOpe AOCTHrHyTO pa3pe­

WeHHe 25 MKM (26 ). 

3asep weHhl paOOThl no H3ytteHHIO BJIHRHHR He­

JIHHeHHOCTeH B CTPYKType MamuTuoro noJIR YHK 

Ha 6eTaTpoHHhle KOJie6aHHR. ,UJIR HCCJieAOB3HH9 xa­

paKTepHCTHK MamnTHhiX MOAyJien YHK pa3pa6oTa­

ua H3Mep HTeJibHaR H AHai'HOCTHtteCKaR annapaTypa 

[27 ]. B hlnOJIHeH pactteT AeifTpouuoro sapuauTa 

YHK [28 ]. . 
llpoBeAeHa peKOHCTpyKIJ;HR Me30HHOro Cenapa-

TOpa $ a 30TpoHa. ~OAepHH3HpoBaHa Mai'HHTHaR 

CHCTeMa !l>a30TpoHa, 'ITO n03BOJIHJIO YBeJIH'IHTb Ha 

MHWeHH HHTeHCHBHOCTb cenapHpoBaHHOI"O nyttKa 

nOBepXHOCTHhiX MIOOHOB B 6-7 pa3 npu OTHOWeHHH 

Ne +I N~.t + 5!!! 2+4 pa3a u o6ecnettHTb npoBeAeuue 

BTOporo 3Tana 3KCnepHMeHTa ~AKC no HCCJieAO­

BaHHIO KOHBepcHH MIOOHHR B aHTHMIOOHHH. 

C$op Muposau ny'IOK oTpuu;aTeJibHhlx MIOOHOB 

MaJIOf'O n onepe'IHOf'O Ce'leHHR (DJIOIIJ;aAbiO HeCKOJib­

KO CM2) AJIR npoBeAeHHR HCCJieAOBaHHH no MIO-Ka­

TaJIH3Y B HH3Ko$oHOBOH JiaoopaTOpHH. 

B HH3Ko$ouosyiO Jia6opaTopuiO ua ycTaHOBKY 

no H3Y'I HHIO CBOHCTB BeiiJ;eCTBa ~.tSR-MeTOAOM Bhl-

8eAeH H OnTHMH3Hpo83H ny'IOK DOJIO)f(HTeJibHbiX 

MIOOH08 C HMnyJibCOM 125 ~3B/c (29 ). 

3a8epweHhl MOHT3)f( H HCnhiT3HH9 YCT3H08KH 

C .>KUAKOTpHTHe80H MHWeHbiO AJISI npo8eAeHHSI 

npSIMhiX H3MepeHHH KO~HIJ;HeHTa npHJIHnaHHSI 

MIOOHOB K reJIHIO npu 8biCOKOH DJIOTHOCTH CMe­

CH AeifTepHSI H TpHTHR H 8hiXOAa HeHTpoH08 

8 Tpouu ou cMecu (npoTun, AeifTepuu, TPHTHH) 

[30]. 

llo HKJIOTpoHy «TpHTpoH>> 8biDOJIHeHa cepHSI 

pac'leToB" C08MeCTHO c Texun'leCKHM yuu8epcuTe­

TOM ~10uxeua. Opopa6oTaua KOHu;enu;uS~ C03A3HHSI 

75 



.... 

UeHTpa.llbHaH 'laCTb ycTaHOBKH AJI!I HCCJte/IOBaHH!I npol\eccos MIO-KaTaJIH3ll s CMeCH H30Tonos BOIIOPOila . 
CHnbHOTOlfHOnD ycKOpHTenSI (HCHTpoHHOnD TeHepa­

TOpa) H YCKOpHTenSI ~JISI npoH3BO~CTBa pa~HO­

HYKJI~OB Ha eno OCHOBC. 

J.1JylfCHhl opraHH3aU,HOHHbiC H TCXHHlfCCKHC 

BOnpocbl C03~aHHSI KOMnhiOTCpHOH JIHHHH CBSIJ H Ha 

PA3BUTUE MET0)1.UKU 3KCllEPUMEHT A 

B Jia6opaTopuu BhlnOJIHeH OOJihwou ®eM Ha­

YliHO-MeTo~HlfeCKHx pa6oT: 

3asepweHa pa3pa6oTKa ~peu<J>oshlx KaMep (cos­

MCCTHO C JIB:)) Ha OCHOBC MaHJiapoBbiX TpyOOK (31). 

Pa3pa6oTaHa u H3nDTOBJieHa 3JICKTpoHHKa o T6opa 

COOhiTHH no ~aHHhiM c 3JICKTpoMarHHTHOro KaJiopu­

MeTpa oMera-cneKTpoMeTpa. 3Ta annapaTypa uc­

noJibJOBaHa npH npoBC~CHHH CeaHCOB no Haoopy CTa­

THCTHKH s 3KcnepHMCHTax WA-91 u WA-92 s U,E PH. 

BhlnOJIHCHO Mo~enuposaHHC npou,eccos, n poxo­

~SI~Hx s KaJiopuMeTpax ycTaHOBKH SOC. Pa3pa6o­

TaHa MO~CJib CBCTOCOOpa 8 3JICKTpoMarHHTHbiX K aJIO­

pHMCTpax 3TOH yCTaHOBKH (32). J.13ylfCHO BJIHSIHHC 

HCO~HOpo~HOCTH CBCTOBbiXO~a Cli,HHTHJIJISIU,HOHHbiX .. 
nJiaCTHH Ha pa3pCWCHHC 3JICKTpoMarHHTHOro Ka-

JIOpHMCTpa THna <<C3~8Hlf» (33 ). 

76 

cKopocTb 64 K6HT/c MC)I(~Y OJ.1.SU1 u HH<I>H (fpaH 

Cacco, J.1Ta.n:HSI) l!Cpe3 cnyTHHK INTEI..SA T VA (npo­

CKT KOKOC). OJ.1.siJ.1 nOJiylfHJI ceTesou TCP/IP M­

pec /rypoBHSI, n03BOJISIIO~HH opraHH30BaTh perno­

HaJibHYIO ceTh HEPNET Ha 255x256 ,KOMnhiOTepos. 

npose~CHbl paOOTbl no MO~CJIHpoBaHHIO H TC­

CTOBbiM ucnbiTaHHSIM npoTOTHna Forward-KaJiopu­

MCTpa ~JISI SOC [34). CoJ~aHhl npoTOTHnhi 3JieMeH­

TOB 3JICKTpoMarHHTHbiX KaJIOpHMCTpoB (600 WT.) 

~JISI SOC. 

no npoeKTy HEnTYH JasepweHO HCllhiTaHHC 

npoBOJIOlfHbiX nponOpli,HOHaJlbHbiX KaMep C 3JICKT­

poHHKOH Ha ucnhiTaTenhHOM cTeH~e s JI.sin OJ.1.siJ.1 

(1 04 
KaHaJIOB). CnpoeKTHpoBaHhl ~CTCKTOpbi KOJICU, 

l!CpCHKOBCKOro H3JIYlfCHHSI ~JISI cneKTpoMCTpa 

lfaCTHU, OT~alfH. B on OJ.1.siJ.1 H3nDTOBJICHbl cneKT­

poMeTpHliCCKHC MarHHTbl. 

n pose~CHbl MCTO~HlfCCKHC paOOTbl no COBep­

WCHCTBOBaHHIO TCXHHKH MaCC-CenapaU,HH pa~HO­

aKTHBHbiX HJOTonos. PaJpa6oTaHhl H HJroTOBJICHhl 

lfCThlpe HOBbiC KOHCTpyKU,HH HOHHbiX HCTOlfHHKOB, B 



TOM 'IHCJie ~Ba MO~H¢lHU,HpoBaHHbiX C nosepXHOCT­
HOH HOHH3aU,HeH, o6ecne'IHBaiO~He BbiCOKYIO 3Q>­
¢leKTHBHOCTb pa3~e.TieHHSI (uanpuMep, ~JISI Sr H Pu 
CBbiWe 70%). J.f3roTOBJieH COBMe~eHHbiH MHWeH­
HbiH y3e.TI (Th) H OJia3Meuub1H: HCTO'IHHK MSI on-line 
3KCnepHMeHTOB. ,li,.nSI Off-line ceaHCOB pa3paooTaH H 
H3I"OTOBJieH HOBbiH OJia3MeHHbiH HCTO'IHHK C nOJibiM 

KaTO~OM. 

Pa3pa6oTau H wupoKo nue~peu [35) Mo~u¢lu­
u.uponaHHbiH MeTo~ JburMIOpa - BJIO~)KeT ~JISI 

npHroTOBJieHHSI MOHOMOJieKyJISipHbiX ~HOaKTHB­
HbiX HCTO'IHHKOB HH3K03HepreTH'IeCKHX O)Ke- H KOH­
BepcHOHHbiX 3JieKTJ>OHOB. JTO n03BOJISieT npoBO~HTb 
cneKTpoMeTpHIO ua yponue 3 3B, npu 3Heprnu 3JieK­
TJ>OHOB B ~Hana30He 5+15 K3B, 'ITO SIBJISieTCSI Jiy\1-
WHM pe3yJibTaTOM B MHpe. 

B 1992 r. no COBMeCTHOMY C KOJ1Jla6opau,HeH 
repMaHHSI - PSI - IIIneH:u.apHSI - CiliA - n,y6ua 

- llOJibWa - rpy3HSI 3KCnepHMeHTY <<llOHCKH 
nepexo~OB MIOOHHH - aHTHMIOOHHH» 6b1Jla nOJIHO­
CTbiO OTJia)Keua H3roTOBJieuuaSI pauee n OJHIJ1 
3JieKTJ>OHHKa nponOpU,HOHaJibHbiX KaMep Ha 3000 
KaHaJIOB MSI cneKTpoMeTpa SINDRUM. 

llpoBe~eHbl paOOTbl no HCCJie~OBaHHIO B03MO)K-

HOCTH H3y'leHHSI . pacna~OB lt -+ J-l + V e + e- H 
ll 

n-+ JJ-vl'e+e+ c noMO~biO cneKTpoMeTpa APEC 

[36 ). C~e.TiaHbl ny'IKOBhle KaMephl H uaJia)KeH ny'I­

KOBbiH cneu.npou.eccop. Pa3pa6oTauo ueo6xo~HMoe 
nporpaMMuoe o6ecne\leuue [37 ]. 

TEOPETUqECKHE HCCJIEn,OBAHHSI B JISill 

B TeopeTH'IeCKOM ceKTope Jia6opaTopuu ne~yTCSI 

HCCJie~OBaHHSI B HeCKOJlbKHX HanpaBJieHHSIX. 

113y'leuo pacnpocTpaueuue u.seronhlx OObeK­

TOB n ~epuo.H cpe~e, ucCJie~onauo BJIHSIHHe ¢lep­
MH-~BH)KeHHSI Ha B03MO)KH0CTb Ha6JIIO~eHHSI U,BeTO­

BOH npo3pa'IHOCTH [ 40 ]. Ha 10 Me~yuapo~ublx 
KOH¢lepeHU,HSIX C~e.TiaHbl ~OKJia~bl no 3TOH Te­
MaTHKe. 

TeopeTH'IeCKHe ucCJie~onaHHSI no nporpaMMe 
H3y'leHHSI ¢lH3HKH Me30HOB npH HH3KHX 3HeprHSIX 
(5! 1 r3B) B 3TOM ro~y npHBe.TIH K pa3BHTHIO HOBOI"O 

Mero~a Bbi'IHCJieHHSI JII06oH: N-'laCTH'IHOH Me3ouuoH: 
¢lYHKU,HH rpuua B paMKaX 0030HHpoBaHHOH MO~e.TIH 
HaM6y- J1oua-Jia3HHHO. llpe~JIO)KeHHbiH Mero~ 

OTKpbiBaeT nyTb ~JISI CHCTeMaTH'IeCKOro H3y'leHHSI 

CJie~CTBHH ~HHaMH'IeCKOI"O H SIBHOI"O HapyweHHSI 
KHpaJibuoH: CHMMeTpHH ue TOJibKO n o6JiaCTH HH3K0-
3uepreTH'IecKoH: Me30HHOH ¢lH3HKH, HO H B Sl~epHOH 
¢ln3HKe. 3Ta nporpaMMa Bbl3hiBaeT oco6hiH: HHTepec 
8 CBSI3H C H3y'leHHeM CBOHCTB BeKTOpHbiX 'laCTHU,. 
Pe3yJibTaThl ucCJie~onauuH: xapaKTepHCTHK aKCH-

B 1992 ro~y 6b1Jlo H3roTonJieuo ~JISI 3Kcne­

puMeuTa no ucCJie~onaHHIO pe~KHX pacna~on K-­
Me30HOB Ha ycTaHOBKe «J1CTpa-M» H HCnhiTaHO Ha 
ny'IKe 8 OJIOCKOCTeH: ~pe.H¢lonhlx KaMep. KaMephl 
H3roTOBJieHhl no uonoH: 6e3paMO'IHOH TexuoJiornu, 

pa3pa6oTauuoH: pauee B Jl.slll [38 ]. 

llO~I"OTOBJieHbl paOO'IHe 'lepTe)KH lJI aBTOKJiaBa 
~JISI npoH3BO~CTBa a3pore.TIS1. B rpynne, co3~auuo.H 
MSI no~roTOBKH TeXHOJIOrH'IeCKOI"O y'laCTKa npoH3-
BO~CTBa a3pore.TIS1, noJiy'leHbl o6pa3U,bl re.TISI [39 ]. 

B T~e.Tie anToMaTH3au,uu ¢ln3H'IecKoro 3KC­
nepuMeuTa Jl.slll pa3paooTaHbl 13 HOBbiX THnOB 
3JieKTJ>OHHbiX 6JIOKOB, B TOM 'IHCJie TaKHX, KaK CneK­
TJ>OMeTpH'IeCKHH YCHJIHTe.Tib C KBa3HTpeyroJibHOH 
¢lopMoif HMnyJibCa u 6hlcTpb1.H ycHJIHTe.Tib c ¢lpouTOM 

3 HC (~JISI OT~e.Tia ~epHOH CneKTpocKOnHH H 
pa~HOXItMJ;IH), ¢lopMHpoBaTe.Tib CTpo6-CHrHaJIOB H 

H3MepHTe.Tib pacnpe~e.TieHHSI 'laCTOTbl M.SI HCCJie~O­
BaHHH BbiCOKOTeMnepaTypHOH CBepxnpoBO~HMOCTH. 
Pa3pa6oTaHhl naKeTbl npuKJia~ublx nporpaMM ~JISI 
ynpaBJieHHSI pa6oroH: co3~auuoH: annapaTyphl. B Te­
'leuue ro~a n OnhiTHOM npoH3BO~crne H3roTOBJieuo n 
OO~eH CJIO)KHOCTH OKOJIO 70 6JIOKOB. 

3asepweu, B OCHOBHOM, nepBbiH 3Tan pa3BHTHSI 
Bbi'IHCJIHTe.TibHOH HH¢lpacrpyKTypb1 Jl.slll. llo~CO­

e~HHeHbl K o6~euucTnTyTcKoH: ceTH ETHERNET 

3~aHHSI OHY, H30.siC u PX. B ceTH pa6oTaiOT oKo­
Jio 30 nOJib30BaTe.TieH: Jia6opaTopuu. 3anepweuhl 
paOOTbl no pa3BHTHIO CeTH JINET. 

aJibHO- eKTopuoro a1-Me3oua BOWJIH n «Review of 
Particle Properties>> [ 41 ]. 

llpe~JIO)KeHa BepcHS13JieKTpoCJiaOOH MO~e.TIH 6e3 
'laCTHU. Xurrca, H3y'leHhl ueKOTOphle 3KcnepuMeu­

TaJibHhle CJie~CTBHSI. J1cCJie~OBaHbl B03M0)KHOCTH 
HCKJIIO'IeHHSI TeopeTH'IeCKHX ueonpe~e.TieHHOCTeH, 

CBSI3aHHbiX c uyKJiouuoH: CTPYKTypo.H npu H3BJie­
'leHHH H3 J(aHHbiX no JienTOH-HYKJIOHHOMY pacce­
SIHHIO 3Ha'leHHH ¢ly~aMeHTaJibHbiX napaMeTpoB 

CTa~apTuo.H MO~e.TIH u B03MO)KHbiX 3<jxpeKTOB uo­
no.H ¢lH3HKH (42 ). 

B MO~e.TIH KnapK-rJIIOOHHbiX CTpyu npone~eHhl 
Bbi'IHCJieHHSI cneKTJ>OB D-Me3ouon. J13y'leHhl pe­

JISITHBHCTCKHe SIBJieHHSI B ~eHTJ>OHe H npou,eCCbl ero 
¢lparMeHTau,uu ua uyKJioue [ 43 ]. n.eTaJibHO pac­
CMOTpeubl pe.TISITHBHCTCKHe 3<jxpeKTbl B MaJIOHYK­
JIOHHbiX CHCTeMaX ( 44 ). 

B paMKax TeopeTHKo-noJienoro no~xo~a npe~­
JIO)Keua napuau.uouuaSI npou.e~ypa, no3BOJISIIOIQaSI 
~JISI onpe~e.Tieuuoro KJiacca MO~e.TieH: cyMMHponaTb 
pSI~ Te pHH B03My~eHHH ( 45 ). 
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flpoBeAeHO BbllfHCJieHHe 4epeHKOBCKOro H3Jiy-

4eHHSI nylfK3 TSI)I(eJibiX 33pSI)I(eHHbiX lfaCTHU B TOJI-

CTOM paAH3TOpe H HCCJieAOB3Hbl HeOOpHOBCKHe no­

npaBKH K TeopHH MoJihepa [ 46 ). 

llPUKJIA.IJ.HbiE U PA.IJ.UOiiUOJIOfM'lECKUE UCCJJE.II.OBAHU.SI 
HA YCTAHOBKAX OU.SIU 

,uSR-MeTOAOM npoBeAeHbl H3MepeHHSI rJiy6HH 

npoHHKHOBeHHSI MarHHTHOro llOJISI B BbiCOKOK34eCT­

BeHHbiX noJIHKpHCTa.rtllHlfecKHx o6pa3uax BTCn 

YBa
2
Cu

3
0 x H EuBa

2
Cu

3
0 x· lloJiylfeHHble Ha Kalfe-

CTBeHHbiX o6pa3uax 6oJiee BbiCOKHe 3Ha4eHHSI 

rJiy6HH npoHHKHOBeHHSI no cpaBHeHHIO C H3Me­

peHHSIMH Ha ApyrHx o6pa3uax noKa3hiBaJOT, liTO AJISI 

OnpeAeJieHHSI HCTHHHbiX 3Ha4eHHH rJiy6HH npo-
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HHKHOBeHHSI B3)1(HbiM SIBJISieTCSI ylfeT llHHHHHra (33-

KpenJieHHSI) MarHHTHbiX BHXpeH (47 ). 

J.1cCJieAOB3Hbl JIOKaJibHble MarHHTHble ll0JI51 B CO­

eAHHeHHH a- Bi
2
0

3 
- 6a30BOM MaTepHaJie AJI51 

npHroTOBJieHH51 BTCn Ha ocHose BHCMyTa. l13Me­

peHHble BHyTpeHHHe MarHHTHble ll0Jl51 3H34HTeJibHO 

npeBbllll310T AHllOJibHble MarHHTHble ll0JI51, C03A3Ba­

eMble MarHHTHbiMH MOMeHT3MH BHCMyTa, HO MeHb-

I<JIHHHKO-<j>H311'IeCKHH KOMnJieKC 

OIUHI AJill npoue):leHHll Me):IHK0-

6HonorH4eCKHx HCCJ1e):IOB3HHH 



me Mai'HHTHhiX nOJieii, xapaKTepHhiX .lt/UI napaMar­

HeTHKOB. llpH'IHHOH B03HHKHOBeHHK TaKHX nOJieH 

MO:lKeT 6h1Tb 'laCTH'IHO KOBaJieHTHhiH xapaKTep CBK-

3eH B a - Bi
2

0
3 

[48 ). 

lf3MepeHhl napaMeTphl npe~ecCHH CnHHa B 

:lK~KOM H KPHCTaJIJIH'IeCKOM KHCJIOpoAe s AHana3o­

ae TeMnepaTyp 10+90 K. AHa.na3 AaHHhiX noKaaa.n, 

'ITO OKOJIO 40% MIOOHOB OOpa3yJOT B KHCJIOpoAe 

napaMai'HHTHhiH KOMDJieKC (Mu0
2 

HJIH 0
2
Mu +), a 

OCTaJibHhle 60% HaXOAKTCK B AHaMai'HHTHOM CO­

eAHHeHHH ( 49 ). 
pSR-MeTOAOM HCCJieAOBaHhl :lKUAKHH H TBepAhiH 

KCeHOH. Y CTaHOBJieHO, 'ITO OCHOBHaK 'laCTb MIOOHOB 

OOpa3yeT B KOUAeHCHpoBaHHOM KCeHOHe MIOOHHe­

BYIO !PpaK~HIO. lfaMepeaa 'laCTOTa csepxTOHKOro 

pacm,eDJieHHK aroMa MIOOHHK B :lKUAKOM KCeHOHe, 

KOTOpaK oKaaa.nacb 6.naaKoii K saKyyMHOMY 3Ha­

'leHHIO. lf3 aHaJIH3a TeMnepaTypHOH 3aBHCHMOCTH 

CKOpoCTH pe.naKca~HH CnHHa MIOOHHK CAeJiaH BhiBOA 

0 KBaHTOBOM XapaKTepe AH<P<PY3HH MIOOHHK B TBep­

AOM KCeHOHe (50). 
B OTAe.ne 6ao<Pa3HKH Jia6oparopaa aayqeao 

BJIHKHHe XHMH'IecKHX paAHOMOAH!PHKaTOpoB Ha My­

Ta~OHHIJIH npo~ecC y 6aKTepHH H KJieTOK BhiCWHX 

3yKapHOT npH AeHCTBHH HOHH3HpyiOIIJ,HX H3Jiy'leHHH 

C pa3HOH Jlll3; HCCJieAOBaHhl 3aKOHOMepHOCTH CnOH­

TaHHOI'O a HHAY~Hposaaaoro MyTareae3a y Apo:lK:lKe­

Bhlx KJieTOK C pa3JIH'IHhiM I'eHOTHnOMj H3y'leHa 

a~yK~HK CTPYKTypayx MyTa~aii y KJieTOK MJie­

KonaTaiOIIUfX g-H3Jiy'leHHeM H YCKOpeHHhiMH TK:lKe­

JihiMH HOHaMH. lfCCJieAOBaHO BJIHKHHe aHOKCH'IecKO-
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JIABOPATOPI151 
5I,nEPHhiX PEAKIJJ1ti wM.r.H.<I>JIEPOBA 

·' 

B 1992 r. KOJIJieKTHBOM JJa6opaTopuu o6ecne'le­

uo 3aBepweHHe nOAroTOBHTeJJbHhiX paOOT no BhiBOAY 

ny'IKa HOHOB H3 YCKOpHTeJJ.sJ. Y -400M H npoBeAeHHIO 

nepBhiX $H3H'IeCKHX 3KCnepHMeHTOB Ha KOMnJJeKCe 

«Y -400M - <I>OBOC>>, npoWJJo Me:>KAyuapoAu oe co­

sew.auue no nporpaMMe $H3H'IeCKHX HCCJJeAOBaHHH 

ua 3TOH ycTauosKe. Me:>KAy Ol.f.SIH, HMI (BepJJHH) 

H HcCJJeAOBaTeJJbCKHM u,euTpoM (PocceUAoP<I>) B 

1992 r. DOADHCaH TpeXCTOpoHHHH npoTOKOJJ, B KOTO­

poM onpeAeJJeHhl OOSIJaTeJJbCTBa cropou. B Te'leuue 

scero roAa ua U.HKJJOTpoue Y -400M senach OTpa6oT­

Ka pe)KHMOB YCKOpeHH.sJ. pa3JJH'IHhiX HOHOB, n oJJy'leH 

suyTpeuuuH: ny'IOK scex uouos BnJJOTb AO N e c 

3HepmeH: -55 M3B/ A. 
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B COTPYAHH'IeCT:Be c P.sJ.AOM u,euTpoB no $H3HKe 

TSI)KeJJhiX HOHOB Ha'laTa nporpaMMa HCCJJeAOBaHHH 

pa3JJH'IHhiX .sJ.AepHhiX peaKU,HH Ha MHWeHSIX H3 AOJJ-

ro)KHBYW.ero H30Mepa 178~Hf. llpH OOJJy'leHHH H30-

TOnH'IeCKH CBepX'IHCTOH MHWeHH 178Yb Ha U,HKJIOT­

poue Y-200 BhiCOKOHHTeHCHBHhiM ny'IKOM a-'laCTHU. 

HaKODJleHO 5 ·1014 .sJ.Aep 178"'-lHf. 

llpoBeAeH U,HKJJ paOOT nO CHHTe3y H H3y'leHHIO 

CBOHCTB PM~oaKTHBHOro pacnaAa HOBhiX H30Tonos 

TSI)KeJJhiX 3JJeMeHTOB, nO HCCJJeAOBaHHIO MeXaHH3Ma 

.sJ.AepHhiX peaKU,HH, CHHTe3y H HCCJJeAOBaHHIO 

CBOHCTB HeHTpoHOH36hiTO'IHhiX H30TODOB JJerKHX 

3JJeMeuros, no HCCJJeAOBaHHIO AHHaMHKH AeJJeHHSI 

Ha ycKOPHTeJJe Y -400M noJJy-

4eH BHyTpeHHHH ny40K HOHOB 

BnJlOTb /10 HeOHa-20 



Boa6y~eHHhiX SJAep. PSIA coBMeCTHhiX 3KcnepaMeH­

TOB no 3TOH TeMaTHKe npoBe~eH Ha YCKOpHTenRX 

JI.SIP, a TaK:lKe ,_ APymx u:eHTpoB no <PaaaKe TR:lKe­

JihiX HOHOB. 

AKTHBHO BenHCb pa6oThl no n~HKJiaAHOH Te­
MaTHKe. Y JlbTpa'IHCThiH npenapaT 2 7Pu, nOJiy'leH­

HhiH B Jia6oparopHH, 6h1Jl HCnOJib30BaH AJIR HCCJieAO­

BaHHR MeTa6oJIH3Ma nJIYTOHHR B 'lenOBe'leCKOM 

opraHH3Me. llepBhle 3KCnepHMeHThl ocytu:eCTBJieHhl 

B Xapy3JIJie (BenaKo6paTaHHR). 

TpeMR npeMH.siMH 06-beAHHeHHOro HHCTHTyTa 

SJAepHhiX HCCJieAOBaHHH OTMe'leHhl B HCTeKmeM ro~y 

H3Y'IH0- 3KCnepHMeHTaJibHhiC H Hay'IHO-npHKJiaA­

Hhle pa6oThl Jia6opaTOpHH. llo OCHOBHhiM HanpaB­

JieHHRM HCCJICAOBaHHH JI.SIP opraHH30BaHO 4 COBe­

tu:aHHR. 

CHHTE3 H HCCJIE,lJ.OBAHHE CBORCTB H30TOflOB T51)KEJibiX 3JIEMEHTOB 

C HCnOJib30BaHHeM KHHeMaTH'IeCKOl'O Cenapa­

TOpa BACI1JB1CA Ha U:HKJIOTpoHe Y - 400 acCJieAo­

BaH mHpoKHH cneKTp peaKU:HH, npHBOARtu:HX K CO­

CTaBHhiM SJApaM c 83 < Z < 1 OS c 3Hepmeu Boa- • 

6y~eHHR OT 40 AO 120 M3B [ 1 ]. Ha puc.1 u 2 

npeACTaBJieHhl BepoRTHOCTH 00pa30BaHHR TR:lKenhiX 

COCTaBHhiX SJAep B6JIH3H 6apbepa CJIHRHHR A)IR 

aCHMMeTpH'IHhiX peaKU:HH (peaKU:HH ropR'ICl'O 

CJIHRHHR) C 3HepmRMH B036y~eHHR, COOTBeTCTBy­

IOliJ:HMH MaKCHMyMaM Ce'leHHH KaHaJIOB C HCna­

peHHeM 4 H 5 HeHTpoHOB. 

llpoBeAeHHhle ou:eHKH noKa3hiBaiOT, 'ITO Aa:lKe B 

OOnaCTH Z = 105 KHHeMaTH'IecKHe 3anpeThl Ha CJIH­

BaCMOCTb SJAep B 3THX peaKU:HRx HeBenHKH. TaK, AJIR 

peaKU:HH 
31

P + 232
Th, rAe napaMeTp AenHMOCTH 

xm = 0,773, u 
27

Al + 236U (xm = 0,761) BenH'IHHa 

3anpeTa S 1 ,5 + 2. 113MepeHhl <PYHKU:HH B036y~e­

HHR C HCnapeHHeM 4--6 HeHTpoHOB B peaKU:HRX, 

BeAytu:HX K OOpa30BaHHIO COCTaBHOl'O SJApa 258 102 B 

peaKU:HRX c HOHaMu 22Ne u 26Mg [2 ]. CoBMeCTHO c 

rpynnOH <PH3HKOB H3 fCJ.i (,lJ.apMmTaAT) Ha Cena­

parope BACI1JII1CA ucCJieAOBaHa peaKU:HR 
27 Al + 236u, BeAytu:aR K cocraBHOMY RAPY c 3Hep­

meu B036y~eHHR B HHTCpBane OT 57 AO. 65 M3B. 

113MegeHHhle Ce'leHHR oopa30B3HHR H30TOnOB 
257•25 105 B M3KCHMyMaX paBHhl 0,05 H 0,45 H6 CO­

OTBeTCTBeHHO. BnepBhle CHHTeaupoBaH YJibTpaHenT­

poHo~e<PHU:HTHhiH H30TOn 218U, HMeiOtu:HH 3aMKHy­

TYIO HenTpoHHYIO o6oJIO'IKY N = 126. 3HepruR a­

pacnaAa u nepHOA nonypacnaAa ero paBHhl 

COOTBeTCTBeHHO (8625±25) K3B H 1,5 MC (3) 

(puc.3). 

11ay'leHo o6paaoBaHue YJibTpaHenTpoHo-

Ae<PHU:HTHhiX H30TODOB CBHHU:3 H BHCMyTa. lloJiy'le­

HO HOBOC <PeHOMeHOJIOrH'IeCKOe Bhlpa:lKeHHe AJIR 

H30CnHHOBOH 33BHCHMOCTH B AenHTenbHOM 6apbepe. 

Ha raaoHanoJIHeHHOM cenapaTope 6wu npoBe­

ACHhl 3KCnepHMeHThl no CHHTe3y H30TODOB 259 104 H 
260104 B peaKU:HRX 242Pu + 22Ne H 258U + 26Mg, 

KOTOphle ~aJIH AODOJIHHTenbHYIO HH<PopMaU:HIO 0 

CBOHCTBax 3THX H30TonoB 104 3JieMeHTa. B HHX no­

Jiy'leHa T3K:lKe HH<PopMaU:HR, HeOOXOAHM3R A)IR npo-
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PHc. I . a) 3a&HCHMOCTb sepoiiTHOCTH CJIHIIHHII aKTHHHJIHbJX 11.z.ep 

C TIDKeJibiMH HOH3MH OT OTHOCHTeJibHOH BeJIH'IHHbl napaMeTpa .z.e­

JIHMOCTH (OTJIO>KeHHoro no OCH a6cu.Hcc) . BepoiiTHOCTb CJIHIIHHII 

onpe.z.e.ne Ha npH 3HepmH BOOOY>K.Z.eHHII, cooT&eTCTBYIOW.eH MaK­

CHMYMY ce'leHHII ~~~ KaHaJia c HcnapeHHeM 4 Hei1TpoHOB. IIITpH­

xo&all JIHHHII - pe3yJibT3T nOAI'OHKH A3HHbJX . 6) 3a&HCHMOCTb 

:mepntH BOOOY>KAeHHII, COOTBeTCTBYIOW,eit M3KCHMYMY Ce'leHHII 

~~~ K3HaJia C HCnapeHHeM 4 HeHTpoHOB, OT OTHOCHTeJibHOH BeJIH­

'IHHbl n apaMeTpa AeJIHMOCTH. B) 3aBHCHMOCTb pa3HHU.bl 3HepntH 

B036y>KneHHII, cooT&eTCT&yiOw,ei1 MaKCHMYMY ce'leHHII ~~~ KaHa­

Jia C HCn apeHHeM 4 HeHTpoHOB, H 3HepntH, COOTBeTCTBYIOW,eH 

6apbepy CJIHIIHHII , OT OTHOCHTeJibHOH BeJIH'IHHbl napaMeTpa 

AeJIHMOCTH 
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PHc. 2. To lKe, 'ITO Ha pHc. Ia H 16, TOJJhKO A/1!1 K&Hil.lla c Hcny­

CK&HHeM 5 HeihpoHOB 

BC~CHK51 pa6oT no CHHTC3Y H30TOnOB 106 3JICMCHTa C 

HCnOJib30B3HHCM fHC B peaKl.I,H51X 
248

Cm + 22
Ne H 

242,244pu + 26Mg. 

B peaKU.H51x 
206

-
208

Pb + 34S ucCJie~osauo 
CnOHT3HHOC ~CJICHHC JICI"''3HWHX H30TOnOB KaJIH­

<PopHH51 C M3CCOBbiMH \fHCJI3MH OT 236 ~0 242. 
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J.icCJie~osauo celfeuue axn ucnapHTCJibHbiX Ka­

HaJIOB B peaKl.I,H51X XOJIO~HOf'O CJIH51HH51 
209Bi + 40 Ar 

" 
208

Pb + 37
Cl. B OTJIH\fue oT noJiy\feuuoro s pa6o­

Te [ 4 ) OOJibworo celfeHH51 an H a2n B nepsou 

peaKU.HH, B uacro11~eii pa6oTe onpe~eJieua JIHWb 

BepXH5151 rpaHHl.l,a M51 CC\fCHH51 an peaKl.I,HH, KOTO­

pa51 B -1 ()() pa3 HH)KC, \fCM yKa3biBaJIH aBTOpbl paoo­

Tbl (4 ). 

8 COBMCCTHOM 3KCnepHMCHTC C <i>paHl.l,y3CKHMH 

ylfeHbiMH c npuMeueuueM ycrauoBKH IGISOL ua 

l.I,HKJIOTpoue SARA B fpeuo6Jie HCCJie~oBaJIC51 {3-pac­

nM OCHOBHOf'O COCT051HH51 0\fCHb HCHTpoHO~e<PHU.HT­
HOf'O H30TOna 

183T1, M51 noJiylfCHH51 KOTOporo HC-

nOJib30BaJiaCb ~epua11 peaKU.H51 
147S~ (4

°Ca, p3n). 
Ha6JIIO~aJIHCb y-JIHHHH, cooTseTCTsyJOw;ue ~eso3-

6l:~eHHIO yposueu 
183

Hg. Ilepuo~ noJiypacnMa 
1 3Tl onpe~eJieH paBHbiM (5 ± 2) c. B 3KcnepHMeHTax 

6biJI nOJIYlfCH H ~CHTH<i>Hl.I,HpoBaH TaK)KC H3BCCT­

HbiH H30TOn 
184T1 (5 ). 

Mero~oM TepMoxpoMaTorpa<Puu snepsble uay­

lfCHbl XHMH\fCCKHC CBOHCTBa 106 3JICMCHTa, 

nOJiylfeuuoro ua ycKopHTeJie Y -400 B peaKU.HH 

249Cf( 180, 4n )263 106. PemcTpHpoBaJIHCb co6biTH51 

CnOHTaHHOf'O ~CJICHH51 H30TOna 
263 106 no MHHC 

KBapu.esou repMoxpoMarorpa<PnlfecKoii KOJIOHKH. Ha 

pHC.4 npe~CTaBJICHbl Q)K~aCMbiH BhiXO~ TpCKOB 

cnouTauuoro ~CJICHH51 oiccuXJiop~a uaoTona 
263 106 

H noJiylfCHHa51 pauee TCpMOXpoMaTOrpaMMa 
176W 

(T v
2 

= 16 C) - 0)1(~3CM0f'O XHMH\fCCKOf'O aHaJIOra. 

PeayJibTaTbl noKaaaJIH, lfTO XHMHlfCCKHe CBOHCTBa 

106 3JICMCHTa B nepBOM npH6JIH)KCHHH COOTBCTCTBy­

IOT CBOCMY XHMH\fCCKOMY aHaJIOI')' - BOJib<l>paMy. 

Pa3pa6oTaH 6b1CTphiH MCTO~ uenpepbiBHOf'O XHMH-

5500 6000 6500 7000 7500 8000 8500 9000 9500 

Ea. keV 
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PHc. 3. CneKTp a - 'laCTHL\ npo~yKTOB pe&KL\HH non­

HOI"' CJIH!IHHSI , H3MepeHHbiH MelK~ HMnyJibC&MH 

ny'IKB HOHOB 



PHc. 4. BwxoA TpeKOB cnoHTaHHOro AeJJeHHII OKCHXJJOPHAa 

H30T0na 
163106 (pacnpeAeneHHe 29 co6WTHiU H rep~~toxpo­

MaTOrpaMMa XHMH'IecKOI'O aHaJJH3a 
17'w 

Ta6Au14a. PacnpeiJe.MHue H/, Ta u W u npoiJytem06 ux pacnaOa 
Me%Oy mpeMJJ. noc.neOe>eameAbHO coeiJuHeHHblMU 

UOHHtrotiMeHHblMU ICOJWHICaMU 

liOHHo- 144Sm e0Ne, xn) Hf 
OOMeHHaji E = 110M3B 
KOJIOHKa 

natGd (180, xn) Hf 
E = 98 M3B 

Dow ex 

SOx8 

Dow ex: 168Hf 25,9 MHH 

1x8 169Hf 3,25 MHH 

Dow ex IS9yb 1,4 MHH 

SOx8 l60yb 4,8 MHH 
161 Lu 1,2 MHH 
168Lu l,4~H 

169Lu 2, 7 MHH 

'lecKOI'O Bbl,ll;eJieHH51 H3 paCTBOJ)OB KOpoTKO)KHBy­
IIUIX aaoronoB Hf, Ta a W KaK TOMOJIOTOB 
TpaHcaKTHH~HHx MeMeHTOB 104, lOS a 106. B Ta6-
nau.e ~aHbl pe3yJI&TaTbl cneKTpoMeTpH'IeCKHX H3Me-

natEu e0Ne, xn) Ta 144Sm e4Mg, xn) W 
E = 113 M3B E= M3B 

166Lu 2 MHH 163Lu 4,1 MHH 
168Lu 6 MHH 165Lu 10,7 MHH 

166Ta 34 c 163Hf 40 c . 
166Hf 6,8 MHH 164Hf 2,8 MHH 
167Hf 2,0 MHH 165Hf 14,2 MHH 
168Ta 2,4 MHH 164Ta 14,2 c 

168Hf 25,9 MHH 
169Ta 4,9 MHH 

169Hf 3,25 MHH 

166Lu 2 MHH 163Lu 4,1 MHH 
167Lu 52 MHH 164Lu 3,14 MHH 
168Lu 6 MHH 165Lu 10,7MHH 

167Yb 17,5 MHH 

peHHif . a JIHHHH C 3KCnepHMeHTaJibHOif yCTaHOBKOif 
~JI51 p~a KOpoTKO)KHBYUUfX H30TOfiOB, noJiy'leH­
HbiX B peaKU.HJIX Sm(Ne, xn)Hf, Eu(Ne, axn)Ta, 
Sm(Mg, xn)W [6 ]. 
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CBOACTBA 3K30THqECKHX Jl,li.EP 
H H3YqEHHE MEXAHH3MA Sl,llEPHbiX PEAKU.HR 

1. Ha l.UIKJlOTpoae Y -400 3aBepweaa pa60Ta no 
DOHCKY MJII'KOH MO~hl I'Hl'aHTCKOI'O pe30HaHca 
(GOR) ~JI ~pa 11 U B peaKU.HH 14C(11 8, 140) 11 li. 
flOJIOJ~e:eHHe MJII'KOI'O pe30HaHca liBJIJieTCJI , MO~eJlb­
HQ-3aBHCHMOH BeJJH'IHHOH, H ee npe~CKa3aHHoe 3Ha­
'leHHe aap&apyeTCs -OT 0,4 ~o l,5 Ma8. 8 ~aaaoii 
peaKIJ.HH noacK GDR ocyliJ.ecTBJilie'rcs no cneKTpy 
~pa 140, KorOpoe O'leH& y~OOHO ~JI 3TOH U.eJJH, 
T.K. HHJ~C:aamee B036yQeHHoe COCTOliHHe y 31'01'0 

AApa BhiWe 5 Ma8. llpoBO~HTCJI DOHCK B036yQeH­
HhiX COCTOJIHHH B o6.naCTH 3Hepraa B036yJK.QeHHJI 
1+2 Ma8 y AApa 11 U. llany'leHhl TaKJ~C:e npe~­
aapaTen&Hhle ~aHHhle o crpyKType cneKTpa AApa 
138e, HeCTa6HJJ&HOI'O OTHOCHTeJJbHO 3MHCCHI1 HeHT­
poaa (7 ). 

CoBMeCTHo c y'leHhiMH HMI (6ep.IIHH) , «Kyp­
'laTOBCKoro HHCTHTyTa• (MOCKBa) npoBe~eHa ce­
pHll COBMeCTHhiX 3KCnepHMeHTOB no CDeKTJX>CKO­
DHH HeiiTpoHoo6orallJ,eHHhiX H30TOnOB 8He, IOLi H 
138e B peaKU,HJIX MHOI'OHYKJlOHHhiX nepe~a'l npH 

1llu + II(: 11>4.2 Well . 
0.1)41r I I I I IW 1 I I ~~«.ell • ...-I I i I Iff I I I I I 

-90' -12()1 -157' -451 

B3aHMOAeHCTBHH HOHOB 13C ~ 14C C AAPaMH MH­
meaeii. Jl.;Ill 8He o6aapyJ~C:eao nepBoe B036yJK.Qea-

aoe COCTOKHHe c Ex= (3,7±0,06) Ma8, I:rc = 2+. 

H3Mepeahl Macc-Ae<i>eKThl H3oronoB 10u a 138e, 
paBHhle, cootBeTCTBeaao, 33,445(50) Ma8 H 
35,16(5) Ma8. Y 10U o6aapyJ~C:eao B036yJK.Qeaaoe 

COCTOliHHe Ex= = 0,38(8) Ma8 a I:rc = 2+ H BTO­

poe B036yQeaaoe cocrogaae Ex= 4,05(10) Ma8, 

I :rc = 2-. 138e liBJilleTCll aecra6HJJ&HhiM no OTHO­

weHHJO K paCDMY C BhlJleTOM HeiiTpoaa Ha 
2,01 (5) Ma8 (8 ). 

2. Ha'laThl COBMeCTHhle 3KcnepaMellThl c 
cPH3HKaMH HMI no cpaBHHTeJJ&HOMY H3y'lei;IHJO xa­
paKTepHCTHK AeJJeHHll Bo36yJK.QeHHhiX AAep, no.ny­
'leHHhiX B peaKl.UIJIX C TliJIC:eJihiMH HOJ{aMH H C 
Jiel'KHMH 3apliJ~C:eHHblMH 'laCTHU,aMH. 8 3KCnepHMeH­
TaX OAHOBpeMeHHO H3Mepg~g MaCca H 3Heprag 
OCKOJIKOB H 'IHCJIO HeHTJX>HOB, HCDyllJ,eHHhiX AO pa3-

ph1Ba v pre H nOCJie pa3ph1Ba v post' 8 nepBoii cepHH 

aKcnepHMeHTOB, npoBeAeHHhiX HMI, HCCJie)lOBaJIOC& 
AeJJeaae cOCTaBHhiX AAep, no.ny'leHahlx npa o6.ny­
'leHHH MHWeHeH H3 238U HOHaMH . 12C C 3He£1'HJI­
MH 66,6; 85,8 H 104,2 M38 H MHWeHH H3 32Th 
a-'laCTHU.aMH c aaepraJ~MH 47 H 82 Ma8. Ha 

pHC.5 OpeACTaBJieH Hei\TpoHHhiH CDeKTp ~g peaK­

U.HH 
232u + 12c 004,2 Ma8). Ha pac.6 noKa3aaa 

l O.OI 250Cf (E•= 75 MeV) 

• 12 
-o.D4~ ....... ~p..........,.tfilil~,....~H-....... ~ 
I ~ I 
l G 10 I I I I I I I 
~w Q v 

8 tot 
E IIIIII I I 

c 6 vpost 
~ I \ N I \\ lA \ I I I 2 

-' 

~ 4f I I I c:: I I 
2 I I I 

2 4 6 a 10 2 4 6 :.:: ~ 6 a 10 2 4 6 a 10 I I 0 I ' I I I I I lvpre 

0.2 0.4 0.6 0.8 1.0 1.2 1 .4 1.6 1.8 

A1/A2 

PHc.S . CneKTpbl HeATpoHoa neneHHII AJIII peaKUHH 
131U+ 11

C • 

H3MepeHHble nO)I p83HbiMH yrJI8MH nO OTHOWeHHIO K OCKOJIK8M 

neneHHII U 
PHC. 6. 38BHCHMOCTb V pre' V post' H V101 OT OTHOWeHHII M8CC OCKOJI­

KOB AJIII )leJieHHII 
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PHc. 7. Maccoso-:mepreTH'IeCKHe pacnpetteneHHSI OCKOJJKOB tte­
neHHSI Httpa 144Nd 

3aBHCHMOCTb V pre' V post' H Vtot OT MaCChi OCKOJIKa. 

B~Ho, 'ITO npH yseJIH'leHHH acnMMeTpnu Mace ~syx 

OCKOJIKOB BeJIH'lHHa V pre CyllJ,eCTBeHHO yMeHbWa-

eTC11 [9 ]. 
llpeMO.)KeHhl npocThle 3MnHpH'leCKHe COOTHO­

WeHH11, onpe~eJI11JODJ;He 3aBHCHMOCTb npe~paa~e­

JIHTeJibHhiX H nOCTpa3~eJIHTeJlbHhiX HeihpoHOB V pre 

H V post OT 3Hepi'HH B036yQeHH11 F: H MaCChi A0 Ha­

'laJibHOro ~e.ngw;eroc11 ~pa [ 1 0 ]. 

3. Ha ycrauoBKe JI.EMAC ncCJie~osauo BJIH11HHe 

yrJIOBOI"O MOMeHTa Ha MaCCOBhle H 3HepreTH'leCKHe 

pacnpe~eJieHH11 OCKOJIKOB npH ~eJieHHH B036yQeH­

HhiX cocTaBHhiX ~ep s o6Jiacru TO'lKH BycHuapo -

raJIJioHe A= 100 + 150 a.e.M., r~e npe~cKa3aHa 

I 

~ 7Li(25.4MrV/n)+11Si 

0.1 ~\ti 

0.1 

0 s 1 0 1 s 20 25 

9cm, drg. 

PHc. 8. Yrnosoe pacnpetteneHHe ynpyro pacceiiHHbiX HOHOB 11 IJ 
(29 M38/HYKJJOH) Ha MHWeHH H3 28Si 

aOCOJIJOTHaR HeCTa6HJibHOCTb ~ep no OTHOWeHHIO K 

MaCC-aC MMeTpH'lHhiM ~e<J>opMa~HRM H r~e ~OJI.)K-

Ha pe3KO B03paCTaTb BeJIH'lHHa ~HCnepcHH MaCC ~· 

BhiJin HcCJie~osanhl peaK~"" 112
sne 

2cJ) " 
9~u ( 25

Mg, /), Be~yw;He K ~eJieHHJO COCTaBHOro 

~pa 124
Ba. Pauee 6hiJIH uay'leHhl peaK~H 

20Ne + 9~u, 106,110Cd, 112,118,124Sn npH ~BYX 

::mepru11x HOHOB: 118 H 133 M3B. Ha pHc.7 

npe~CTaBJieHO MaCCOB0-3HepreTH'leCKOe pac­

npe~eJieHHe OCKOJIKOB ~eJieHH11 ~pa 144
Nd, r~e 

OM= 13 a.e.M., 'ITO OKa3aJIOCb cyw;eCTBeHHO y.)Ke, 

'leM 0.)K~aJIOCb H3 paC'leTOB no MO~eJIH .)K~KOH 

KaDJIH ( 11 ). 
CosMeCTHO c <I>H3HKaMH H3 r AHl1JI BnepBhle 

H3MepeHO ynpyroe pacceRHHe BTOpH'lHOI"O ny'lKa 
11 Ii (29 M3B/HyKJIOH) Ha MHWeHH H3 

28
Si (pHc.8). 

JI.JI11 KOMneHC3U.HH HH3KOH ::xlxt>eKTHBHOCTH BTOpH'l­

HOro n y 'lKa HCnOJib30BaJiaCb ::xlxt>eKTHBHaR ~eTeK­

THpyJODJ;aR CHCTeMa, n03BOJIRJODJ;aR nOJIY'lHTb ~0-

CTOBepHhle 3KcnepHMeHTaJibHhle ~aHHhle. C~e.naua 
nOnhiTKa BOCnpoH3BeCTH ~aHHhle C HCnOJib30BaHHeM 

<J>eHOMeHOJIOI'H'leCKOI"O OnTH'lecKOro nOTeH~aJia H 

nOTeH~HaJia ~BOHHOH CBePTKH C y'leTOM CB113aH­

HhiX Ka HaJIOB C 3HepreTH'leCKOH H DJIOTHOCTHOH 

3aBHCHMOCT11MH ::xlxt>eKTHBHOI"O B3aHMO~eHCTBHR H 

peaJIHCTH'leCKHMH DJIOTHOCTRMH. .ll.JI11 OnHcaHHR 

3KCnepHMeHTaJibHhiX ~aHHhiX <J>eHOMeHOJIOI'H'leCKH 

Tpe6yeTC11 BBO~HTb ueo6hl'lHO OOJibmoe 3Ha'leHHe 

napaMeTpa nosepXHOCTHOH ~HQMPy3HOCTH H peaJib-
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CneKTpoMeTp AJIII H3y'leHHII HeiiTpoHHOf'O H 1'8MM8•p8Cn 8A8 BbiCOKOB036y>KAeHHbiX IIAepHbiX CHCTeM 

non 'laCTu noTeuu,ua.na. B pac4eTax c ucnoJib30-
BauueM CB.II3aHHhiX KaHa.JIOB C DOTeHU,Ha.JIOM ~BOH-

non csepTKH Jiy4wee corJiacue ~ocTuraeTCSJ, eCJIH 
6paTb B paC4eT HeHTpoHHOe ra.JIO B II U ( 12 ). 

HAKOUJIEHHE H30MEPA 17811lJHf (/1C = 16+, T 11 = 31 ro.n.) 
• 2. 

H llEPBbiE Cl>H3HqECKHE 3KCUEPHMEHTbl 

113 pa3~eJieHHOro CBepX'IHCTOro H30TODa 176Yb, 

noJiytieuuoro ua Macc-cenapaTope, npurorosJieua 

U,HKJIOTpoHHa.ll MHWeHb H DpoBe~eHO JVIHTeJibHOe 

o6Jiytieuue a-qacTuu,aMH c 3Heprueu 36 M 3B npu 

cpe~ueu uuTeucusuocTu -80 MKA, s peayJibTaTe 4e­

ro B peaKu,uu 176Yb (4He, 2n) uaKoDJJeuo - 5·1014 

.IIJJ.ep 178~Hf (-200 ur). BbiJJ.eJieuuaSJ ua Mnweuu 

<f>paKU,H.II ra<f>HH.II npaKTH4eCKH He CO~ep)KHT npHMe­

CeH JierKux uaoTonos Hf c A < 176, T.e. aKTHBHOCTb 

H30Mepa 178'~Hf CBOOo~Ha OT npHMeCeH DaJIJlaCT­

HhiX aKTHBHOCTeH. 
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Paapa6oTaua nporpaMMa ucCJie~osauuu ua MH­

weuu 1781112Hf, BKJIJ04aJOI.ll,aSJ B ce6SJ uayqeuue KYJIO­

HOBCKoro soa6y)KJJ.eHHSJ, ueynpyroro pacceSJHHSJ, 
peaKU,HH (n, y), (y, n), (p, n) H npSIMhiX peaKU.HH 

Tuna (3He, 4He) .B 3THX peaKU,H.IIX o~aeTC.II noJiy-

4enue uosou HH$>pMau,uu o CTPYKType Muoro­
qacTH4HhiX COCTOSIHHH H DOJIOC B ~e<f>opMHpoBaHHblX 

Sl~pax, 0 BepoSITHOCTH peaKU,HH C nepecTpoHKOH 
CDHHOB HeCKOJibKHX KBa3H4aCTHU, H 0 poJIH KBaHTO­

BOro 4HCJia B .IIJJ.epHblX peaKU,HSIX. 

Ha peaKTope .HEP-2 B JIH<l> npose~euo uei1T­
pouuoe o6Jiy4euue Mnweuu, co~ep)Kal.ll,eu uaoMep, 



Me>KeyHapoJIHbJH ceMHHap «HcCJJeAOBaHHe RAepHbJX peaKUHH H CTPYKTYPbiiiJipa npH HcnOJJb30BaHHH H30Mepa raQ>HHR-178• 

HHTerpaJibHhiM DOTOKOM 6·10
18 

H/CM
2, H BnepBhle 

H36JIIOAeHa ~epH3SI peaKU.HSI Ha 'leThlpeXKB33H­

'13CTH'IHOM H30Mepe 
178m2Hf. llOK333HO, 'ITO B peaK­

U.HH paAH3U.HOHHOro aaxsaTa aeihpoaa 
178m::Hf 

(n, y) oopaayeTCSI TpeXKB33H\13CTH'IHhiH H30Mep 

179m::Hf (l:rc = 25/2-, T 
111 

= 25,1 AHSI). 11cnoJI&3o­

BaH aKTHBaU.HOHHhiH MeTOA c npHMeHeHHeM PaAHO­

XHMHH H y-cneKTpoMeTpHH c noMo~&IO Ge-AeTeKTD­

pa. TenJiosoe ce'leHHe AaHHoro npespa~eHHSI co­

CT3BJISieT -50 6, a pe30H3HCHhiH HHTerpan -800 6. 

0TCIOA3 MO.)I(HO CAeJI3Tb BhiBOA, 'ITO npH B33HMO­

AeHCTBHH HeHTpDHOB C ~poM, HMeiOIIJ.HM CDHH H 

'leTHOCTb 16+, pe30H3HChl31/2+ H 33/2+ B COCT3BHOM 

~pe 33CeJI.SIIOTC.SI C BhiCOKHM Ce'leHHeM ( 13 ). 

B mHpoKoH: KOJIJia6opau.HH c y'leHhiMH YHHBep­

CHTeT& MIOHXeHa, rcl1 (ll,apMWT3AT), 1151<1> H 

PA3PA.BOTKH B O.BJIACTH YCKOPHTEJIER 
H 3KCUEPHMEHTAJibHOR AnnAPATYPbl 

B Te'leHHe 1992 r. BeJiac& oTpaooTKa pe.)I(HMOB 

ycKopeHHSI pa3JIH'IHhiX HOHOB H3 Y -400M, DOJiy'leH 

BHyTpeHHHH ny'IOK BCeX HOHOB BnJIOTb AO HeOHa-20 

c ::mepmeif 55 M3BI A. 

K KOHU.Y 1992 r. cHCTeMhl nHTaHHSI OOMOTOK 

YCKOpHTeJISI H oOOPYAOB3HHSI K3HaJIOB BHeWHHX 

DY'IKOB TpeOOBaJIOCb nepeBeCTH Ha CT36HJIH-

l.J.C51CM (0pc3) npoBeAeH 3KCnepHMeHT no Heynpy­

roMy pacCeSIHHIO (p, p') H (d, d') Ha H30MepHOH 

MHWeHH 
178m::Hf. 3KcnepHMeHThl npoBeAeHhl Ha 

TaHAeM-ycKopHTeJie MIOHXeHcKoro yaHsepcHTeTa. 

ll,eTeKTHpDB3HHe pacCeSIHHhiX '13CTHU. nposoi HJIOCb 

C DO O~biO Q3D M3rHHTHOro CDeKTporpa<t>a B 

KOM6HH3U.HH C ra30H3DOJIHeHHhiM MHOronapaMeTpo­

BhiM <i>oKaJI&HhiM AeTeKTOpoM AJIHHOH 2 M. 3aep­

reTH'IeCKoe paapemeaHe AJI.SI pacce.srHHhiX 'laCTHU. 

-5 K3B . B (d, d')- H (p, p')-pacce.srHHH aa6JIIOAa­

Jiac& JIHHHSI, COOTBeTCTBYIOIIJ.aSI 3HepmH nepeXOAa 

353 K3 B. 3Ta JIHHHSI 6biJia HHTepnpeTHpoBaHa KaK 

B036y.)I(AeHHe 17+ -COCTO.SIHH.SI B poTaU.HOHHOH DO­

JIOCe, OCTpoeHHOH Ha H30MepHOM COCTO.SIHHH B ~pe 
178Hf. 3KcnepHMeHThl 6yAyT DpDAOJI.)I(eHhl. 

3HpDB3 HHhle HCTO\IHHKH DHTaHHSI, KOTOpble 3aKa3a­

Hhl B DpDMhiWJieHHOCTH. llpoH30WJia 3aAep.)I(K3 B 

DOCT3BKe, CBSI33HHaSI C TPYAHOCTSIMH npeADPH.SITHH­

H3rQTOBHTeJieH H pe3KHM YAOpo.)l(aHHeM. 

ll,oJI.)I(Ha 6hiT& yseJIH'IeHa MO~HOCT& BhiCOKO'Ia­

CTOTHhiX reHeparopoB, OKOHe'IHhle KaCKaAhl H3ro­

TOBJieHhl B ODhiTHOM DpDH3BOACTBe 0115111, BeAeTCSI 
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MOHTa)l(. O~HaKo H3-3a TPY~HOCTeu <t>HHa HCH­

posaHH~ HMeJJOCb Onpe~eJJeHHOe OTCTaBaHHe OT 

rpa¢uKa. Be~yTCSI pa6oTbl no co3~aHHIO Ka H<LTIOB 

BHeiDHHX nyl!KOB Y -4()()M H MarHHTHOro Cena­

pupyiOIIJ,ero KaHana BTOpHl!HbiX pa~HOaKTHBHbiX 

Mep- COM BAS. 

l.JaCTb o6opy~OBaHHSI KaHa.JIOB H3roTaBJIHB<leTCSI 

npoMbiiDJieHHOCTbiO PyMhlHHH no 3aKJIIO'IeHHOMY B 

1991 r. KOHTpaKTy, B Cl!eT ~oJiesoro B3HOCa Py­

MbiHHH. OcTa.JibHaSI l!aCTb o6opy~osaHH~ roTOBHTCSI 

s OnbiTHOM npoH3BO~CTBe OJUB1. I13MeHeHue ~oJie­

soro B3HOCa H nepexo~ K Ba.JIIOTHOH CHCTeMe OOJiaTbl 

KOHTpaKTa npHBeJI K CyliJ,eCTBeHHOH 3a~ep)I(Ke Bbl­

nOJIHeHHSI nOCTaBKH nO KOHTpaKTY H 3aCTaBHJI JiaOO­

paropHIO nepeCMOTpeTb CTpaTerHIO C03~aHHSI CHCTe­

Mbl KaHa.JIOB BHeiDHHX nyl!KOB. l.JaCTH'!HO H3roTOB­

JieHHe o6opy~osaHHSI B PyMbiHHH 6hlJIO HanpSI MYIO 

90 

Hosa11 3KcnepHMeHT8JibHaA ycTa­

HOBKa <l>060C 

npo¢HHaHCHpoBaHO repMaHHeH. CpoK BblnOJIHeHHSI 

paooT nO BbiBO~y H KOMMyTaU,HH nyl!KOB U,HKJIO­

TpoHa Y -400M c U,eJJbiO o6ecnel!eHH~ Ha'lana npose­

~eHHSI ¢H3Hl!eCKHX 3KCnepHMeHTOB Ha yCKOpHTeJJe 

6biJI Onpe~eJJeH KOHI.l,OM 1992 r. - Hal!a.JIOM 1993 r., 

no Mepe nOCTynJieHH.SI H MOHTa)l(a o6opy~oBaHH~. 
B 1992 r. Ha Y -400 npose~eHhl pa6oTbl no ycKo­

peHHIO HOHOB Ha 6-H rapMOHHKe H pea.nH3aU,HH 3JieK­

TpocTaTH'!ecKOro BhlBO~a HH3KOOHepreTH'IeCKOro ny..­

Ka c 3Hepmeu 0,5+2,8 M3B/H ~ HH)I(eKI.l,HH s 

ll,HKJIOTpoH Y-400M. Ha puc.9 npe~crasJieHa 3a­

BHCHMOCTb HHTeHCHBHOCTH BHeiDHero nyl!Ka HOHOB 

ll,HKJIOTpoHa Y -400 OT MaCChi H 3Hepmu HOHa [ 14 ). 

Opo~OJI)I(aJIHCb paOOTbl no C03~aHHIO yCTaHOBKH 

<I>OEOC Ha nyl!Ke YCKOpHTeJJ~ Y-400M. nepBble 

3KCnepHMeHTbl OJiaHHpyiOTC~ B nepBOH nOJIOBHHe 

1993 r. C HCnOJib30BaHHeM 8 ra30BbiX H3MepHTeJJb-



PHC. 9. 38BHCHMOCTb HHTeHCHBHOCTH BHeWHero ny'IK8 

HOHOB ~HKJIOTpoHa Y -400 OT M8CCbl H 3HeprHH HOHOB 

~ 10 Ia 

p. U400+PIG 
0.. 

........... 1 u 14 

>. ..., .... 
rn 
I: 
It> ..., 

..S ,o .. 
s 
ltl 10 11 
It> 

Cil 

Hhlx Mo~yneif. B noJIHOM o6beMe ycTaHOBKa BKJIIO­

'laeT B Ce6.sl 30 n03HD;HOHHO-'IYBCTBHTeJibHhiX Jia­

BHHHhiX C'leT'IHKOB H 30 aKCHaJibHhiX HOHH3a­

D;HOHHhiX KaMep, B ~aJibHeifweM 6y~eT nO~KJIIO'leHa 
o6oJIO'IKa H3 210 CD;HHTHJIJl.sll.J;HOHHhiX C'leT'IHKOB H 

B nepe~HeM HanpaBJieHHH- CHCTeMa ~eTeKTOpoB 

«Apryc» [15 ]. 
CosMeCTHO c Pa~HeBhiM HHCTHTYTOM HM. 

B.r.XnonHHa s na6oparopHH pa3pa6oTaH no3n­

u;uoHHO-'IYBCTBHTeJibHhiH HeifTpoHHhiH CD;HH-

HAYlfHO-llPHKJIA)l.HbiE HCCJIE)l.OBAHHSI 

PA,ll,l1Al.I,l10HHMI Xl1Ml1SI ITOJII1MEPOB. 

TPEKOBbiE MEM6PAHbl 

flpoBO~HJIHCb HCCJie~oBaHH.SI no p~HaD;HOHHOH 

XHMHH nOJIHMepoB, B 'laCTHOCTH no TpaBJieHHIO Tpe­

KOB T.SI)KeJihiX HOHOB B nOJIH3THJieHTepe<J>TaJiaTe, 

nOJIHnponHJieHe, nOJIHHM~e H <J>Topco~ep)K3UJ,HX 

noJIHMepax. 113y4anach crpyKTypa nop, npou;ecchl 

CeHCH6HJIH33D;HH MaTepHaJia B TpeKaX pa3JIH'IHhiMH 

MeTo~aMH, BJIH.SIHHe TeMnepaTypHoro <t>aKropa npu 

o6ny'leHHH, BJIH.siHHe aTMoc<J>ephl aToMapHoro so~o­
po~a Ha CTa6HJibHOCTb JiaTeHTHhiX TpeKOB (17 -19 ). 

BhlnOJIHeHhl ncCJie~osaHH.SI no MO~n<I>HKau;uu 
DOBepXHOCTHhiX CBOHCTB TpeKOBhiX MeM6pau (20 ). 
floJiy'leHhl nOJIH3THJieHTepe<J>TaJiaTHhle MeM6paHhl C 

DOJIO)KHTeJibHhiM ~3eTa-nOTeHD;HaJIOM. l.f3y'leHhl 33-

KOHOMepHOCTH COp6D;HH r~poKCOKOMDJieKCOB )KeJie-

33 Ha MO~H<J>Ho;HpoBaHHhiX TpeKOBhiX MeM6paHaX. 

3anyUJ,eH 8 3KCDJiyaTaD;HIO cneD;HaJIH3HpoBaH­

HhiH KaHaJI ua yCKOpHTeJie Y -400 C ycTaHOBKOH ~JIR 

o6nytieHH.SI nOJIHMepHon nneHKH HOHaMH 
40 

Ar, 
59co, 63Cu, 84Kr c :meprueu 2+5 M3B/u s pe)KHMe 

1976-1992 

10 ·~~~~~~~~~~oo~~~~~LU~~~~A~250 

Mass 

THJIJl.SID;HOHHhiH ~eTeKTOp, COCTO.siW.HH H3 ~BYX <J>oTo­

YMHO)KHTeJieH H KBapu;eBOH Tpy6hl, 3anOJIHeHHOH 

)K~KHM CD;HHTHJIJl.SITOpoM C n -y-pa3~eJI.SIIOIIJ.HMH 
CBOHCTBa MH (16 ). fl03HD;HOHHOe pa3peweuue CO­

CTaBHJIO 10 CM npH BpeMeHHOM paapeweHHH 1,4 HC. 

3<1><t>eKTHBHOCTb pemCTpaD;HH HeHTpoHOB KOJieMeT­

C.SI Me~y 31 H 26% ~.SI3HepmH HeHTpoHOB OT 2 ~0 
7 M3B COOTBeTCTBeHHo, npH 3HepreTH'IeCKOM nopo­

re pemCTpau;HH uenTpoHOB 1 M3B. 

YCKOpeHH.sl Ha BTOpoif rapMOHHKe. 06Jiy'leHHe MO)K­

HO npoBO~HTb KaK B BaKyyMe, TaK H Ha 803~yxe. 

PeanHaos au «CTapT-CTOn»-pe)KHM o6ny'leHH.SI, no3-

BOJI.SIIOW.HH npoBO~HTb OOJiy'leHHe 'Iepe3 MaCKH H 

T3KHM o6pa30M C03~3B3Tb MeM6paHhl C peryJI.slp­

HhiMH CTPYKTypaMu nop (pHc.lO) c ~HaMeTpaMH 
OTBepCTHH OT 5 ~0 100 MKM. 

P AJU1Al.I,l10HHbiE 3<I><I>EKTbl 

BMOHO KPI1CTAJIJIAX,METAJIJIAX 

11 CITJIA BAX 

no c n eKTpaM JIIOMHHecu;eHD;HH KpHCTaJI.IlOB UF' 
B036y~aeMhiX npH OOJiy'leHHH HOH3MH 

40 Ar C 

E = 1 ~bB/ H , H3Y'laJIOCb o6pa30B3HHe H KOHD;eHT­

paD;H.SI pa~H3D;HOHHhiX ~e<J>eKTOB B 33BHCHMOCTH OT 

:mepmH HOHOB H TeMnepaTyphl OOJiy'leHH.SI, a T3K)Ke 

npou;ecc ~Hccunau;uu 3HepmH B TpeKe. 

CosMecTno c 11SIXuT (Bapwasa) HCCJie~osa­

nacb pa~HaD;HOHH3.SI CTOHKOCTb H3~eJIHH MHKpo3JieK-
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TJ>OHHKH Ha ny'IKe HOHOB oopa, KHCJIOpo~a, HeOHa H 

apnma c E = 1 M3B/H H npH peaKTopHoM o6Jiy­

'leHHH (HBP-2), noJiy'leHa BpeMeHHaSI 3aBHCHMOCTb 

HOBble H3AeJIHll H8 OCHOBe liAepHbiX lj>HJibTpoB 

92 

PHc. 10. MeM6paHbl c peryJillpHblMH CTPYKTY ­

paMH, C AH8MeTpoM OTBepcTHH OT 5 AO J 00 MKM 

l!HCJia COOeB B MHKpocXeMaX naMSITH H H3MeHeHHe 

K03QxPH~HeHTa ycHJieHHR TpaHaHcTOpoB H HHTe~ 
paJibHhiX MHKpocXeM. 

HcCJie~oBaJIOCb pa~Ha~HOHHO-OTX<HroBoe ynpo­

l!HeHHe l!HCTOro BaHa~HSI H BaH~HeBhiX' CDJiaBOB 

(V + AI, Ti, Fe, Nb, Zr, Y) npH o6JiylleHHH TRX<e­

JihiMH HOHaMH H HeHTpoHaMH (11BP-2). IJoJiylleHhl 

3KCnepHMeHTaJibHble ~aHHhle nO H3MeHeHHIO npe~e­

Jia TeKyl!eCTH H MHKJ>OTBep~OCTH B 3aBHCHMOCTH OT 

~03hl OOJiylleHHSI H TeMnepaTyphl • .LJ.aHHhle HCCJie~o­
BaHHSI BaX<Hhl C TOl!KH 3peHHSI nepcneKTHB npHMe­

HeHHSI 3THX CDJiaBOB B Ka'leCTBe MaTepHaJia nepBOH 

cTeHKH TepMOMepHoro peaKTopa. Pa6oThl npo­

BO~HJIHCb COBMeCTHO c HHCTHTYTOM MeTaJIJiyprHH 

HM.A.A.SaH:KoBa PAH. 

Coa~aHa npHH~HnHaJibHO HOBaR MeTO~HKa H3y­

'leHHR nJXXt>HJIR ~e<j>eKTHoH: o6JiaCTH B~OJib npo­

eKTHBHoro npo6era TRX<eJihiX HOHOB. MeTo~aMH 
3JieKTpoHHOH MHKpocKOnHH H peHTi'eHOCTPYKTypHO-

• ro aHaJIHaa noJiylleHhl ~aHHhle no CTPYKType KJiacre­

pos pa~Ha~HOHHhiX ~e<j>eKTOB H H3MeHeHHH nOCTO­

SIHHOH peweTKH B MOHOKpHCTaJIJiaX KpeMHHSI. 

CoBMeCTHO c YHHBepcHTeTOM HM.Jl.3TBewa 

(By~anewT, BeHrpHR) H HHCTHTYTOM HM.Il.lllepepa 

(BHJIJIHHreH, liiBeH~apHSI) npoBe~eHbl 3JieKTJ>OHHO­

MHKpocKOnHlleCKHe HCCJie~OBaHHSI ~e<j>eKTHOH 

CTPYKTYPhl Me~H, o6Jiy'leHHOH HOHaMH 
40 

Ar c 3Hep­

meH: 440 M3B [21). Ilpe~JIOX<eHa MO~eJib, ofu.RCHR­

IOW.aR HaCiiiUJ;eHHe ~030BOH 3aBHCHMOCTH ynpol!He­

HHSI HCXO~SI H3 CneKTpa nepBHl!HO Bhi6HThiX aTOMOB. 

HcCJie~oBaHa 3BOJIIO~HR MHKpocTpyKTYPhl u 

npe~ena TeKylleCTH o6paa~oB HepX<aBeiOw;eH: cTaJiu, 

OpHMeHReMOH B peaKTOpocTpoeHHH, npH OOJiy'leHHH 

uoHaMH Ne (230 M3B), Ar (46 M3B), Xe (118 M3B) 

H HeH:TpoHaMH (peaKTop EWA, CBepK, IloJihwa) npu 

~oae ~o 5 dpa. 



fOCTH QHjlH npo<f>eccop )l..HbiOTOH H 

npoclleccop 3.Bol1c (AHrJJHil) o6cylK­
ABIOT C AHpeKTOpoM JlSIP npo<f>ecco­
poM IO.U .OraHeCilHOM peaynbTaTbl 
COBMeCTHbiX p800T nO H3y4eHHIO Me­
T800nH3M8 nJJYTOHHil B Opi'8HH3Me 4e­

JIOBeK8 

PA.Il.HOH30TOllhi Jl.JI.si ME.Il.HUHHCKHX 
If 3KOJIOrJ1qECKJ1X HCCJIE.Il.OBAHHt\ 

3asepweua paapa6oTKa MeTO~HKH nonyqeuu.SJ 
pa~uoxHMH'IeCKH u uaoTonuo YJibTpa'IHCTbiX npena­
paros 237Pu. Jl.ocruruyTaSI peKop~uaSI 'IHCTOTa xa-

paKTepuayeTCSI OTHOWeHHSIMH 236Pu/ 237Pu = 
= 2·10-7 u 238Pu/237Pu = 3·10-7 <BK/6K). YTO'I­

ueu a-cneKTP uaorona 237Pu c ucnoJib30BauueM a-

2200 

1980 

1760 

...J 15-40 

~ 
-< 1320 :r u 

....... ..... 

~ 1100 
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680 

660 5.15 ~v 

-4-40 . 

220 

0 
2300 2340 

~eTeKropa c BbiCOKHM paapeweuueM (puc.ll). Jl.au­
Hble npenapaTbl npaKTH'IeCKH 6eaonacu1>1 ~JI.SI opra­
HH3Ma 'IeJIOBeKa B HCCJie~oBaHHSIX MeTaOOJIH3Ma 
DJIYTOHHSI in vivo. nonyqeuu~>~e npenapaTbl nepe~a­
Hbl s Jla6opaTopuJO Xapy3JIJia (Harwell Biomedical 
Research Laboratory) u HH)KeKTHposaubl TpeM so­
JIOHTepa • Pa6oT~>~ nposo~HJIHCb cosMecruo c JI.sin 
OH.siJ1 [22 ]. 

Ha4aTa paapa6oTKa MeTO~HK nony4eHH.SJ oco6o 
'IHCTbiX pa~HOH30TODOB 26Ai, 175Hf, H 143Pm ~JISI 

5.33 ~v 

Pu238 + Pu237 

5.65 ~v 

Pu236 

n 
2660 2700 

ClwH:L 

PHc. II . Anb<t>a-cneKTp, nony4eHHbiH npH pacnaAe YJJbTpa4HCToro npenapaTa 237P u 
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H3y'leHHSI HX MeTa6o.JtH3Ma B OpraHH3Me 'leJIOBeKa. 

Pa6o-ra npoBO.Z.HTCSI cosMeCTHO c Jla6oparopueli Xa­

py:mna. 

CosMecruo c HHCTHTyTaMH AAepuoli <Pn3HKH 

<l>paH~H (lPN Opc3, rAHHJI) npose.z.eubl 6uo­

Me.Z.H~HHCKHe HCCJie.Z.OBaHHSI B3aHMO.Z.eHCTBHSI HOHOB 
20Ne (77 M:JB/u) c TKaHe:JKBHBaJieHTHbiMH MaTe­

puanaMH - so.z.oli H DJieKcnrnacoM. Onpe.z.e.nSIJiaCb 

norJIOW,eHHaSI .Z.03a, BbiXO.Z.bl <t>parMeHTOB H HX pac­

npe.z.eneHHSI nOCJie OCTaHOBKH HOHOB B cpe.z.e (23 ). 
B COTPY.Z.HH'IeCTBe c rocKOM'IepHOObiJieM npoBO­

.Z.HJIHCb HCCJie.Z.OBaHHSI nO MOHHTOpHHry pa.z.HoaKTHB­
HOI"O 3apa)l{eHHSI Teppuropuli. Pa3pa6oTaubl MeTO.Z.bl 

nOJiy'leHHSI H30TOnHO 'IHCTOro 236Pu, HCnOJib3yeMo­

roB Ka'leCTBe OTMeT'IHKa, H n.z.eHTH<t>HKa~HH ~ropSI­

'IHX 'laCTH~· (Onpe.z.eJJeHHe pa3Mepa, aKTHBHOCTH, 

CneKTpoMeTpHSI H3Jiy'leHHSI) B 00pa3~ax nO'IBbl, 
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JIABOPATOPM.sl 
HEilTPOHHOH <l>M3MKM 11 . M.M.<l>PAHKA 

Hay'IHO-HCCJie~osaTeJI&eKaSI nporpaMMa JIH<I> 

OXB3TbiB3eT WHpoKHH Kpyr llpOOJieM, pemaeMbiX 

MeTO~aMH HeHTpoHHOH <PH3HKH. Oo cym;ecTBy, B 

MHpe HeT HeHTpoHHbiX U,eHTpoB, 3HaJIOrH'IHbiX Jla-

6opaTOpHH HeHTpoHHOH <PH3HKH no 3TOMY npH3Ha­

KY. ,UeH:CTBHTeJI&Ho, se~ym;uecSI B Jia6oparopuu • 

HCCJie~OB3HHSI CBOHCTB HeHTpoHa: BpeMeHH )f(H3HH, 

3JieKTpH'IeCKOH nOJIS1pH3yeMOCTH, 33PAAOBOro pa­

~Hyca - OTHOCSITCSI K <PH3HKe 3JieMeHTapHb1X 

'13CTHU,. J1cCJie~OB3HHSI B33HMO~eHCTBHSI HeHTpoHOB 

C AAP3MH B WHpoKOM 3HepreTH'IeCKOM ~H3ll330He 

npaKTH'IeCKH nepeKpb1B310T BCIO HeHTpoHHYIO AAep­

HYIO lPH3HKy, a pe3yJI&TaTbl 3KcnepuMeHTOB no 

H3MepeHHIO xapaKTepHCTHK AAepHoro pacna~a u ~e­

JieHHSI HMeiOT npSIMOH BbiXO~ B AAepHble TeXHO­

JIOrHH. l13y'leHue CTPYKTYPbl u ~HHaMHKH sem;ecTBa 

C nOMOIIJ.biO pacceSIHHSI Me~JieHHbiX HeHTpoHOB B 

JIH<I> uau,eJieHO Ha pemeHHe H3HOOJiee 3KTYa.TlbHbiX 

npo6JieM <Pn3HKH KO~eHcHpoBaHHbiX cpe~. HelfTpo­

Hbl, a T3K)f(e ny'IKH 33pSI)f(eHHbiX '13CTHIJ. WHpoKO 

ucnoJI&3yiOTCSI ~JISI peweHHSI 3Ma'l PAAa npuKJia~­

HbiX HayK B o6JiacTH 3KOJiomu, ceJI&eKoro X03SIHCT­

Ba, CTpoHTeJibCTBa, MaTepHa.TIOBe~eHHSI H T.~. MeT0-

~3MH 3KTHB3U,HOHHOro H peHTI'eH-lPJIIOOpecu,eHTHO­

ro 3Ha.TIH3a, pa~HOrpa<PHH, K3Ha.TIHpoB3HHSI, 

pe3eJXPop~OBCKOro paCCeSIHHSI H pa~H3U,HOHHOro 

o6Jiy'leHHSI. 

Bee 3TH Hay'IHble HanpasJieHHSI se~yTCSI CJIO­

JKHBWHMCSI KOJlJleKTHBOM JiaoopaTOpHH (WT3T OKOJIO 

500 'leJIOBeK) Ha CJie~yiODJ;HX 6a30BbiX yCTaHOBKaX: 

BbiCOKOnOTO'IHOM HMllYJibCHOM peaKTOpe 

lfBP-2 Ha 6b1CTpbiX HeHTpoHaX MODJ;HOCTbiO 

2MBT; 

- 6blCTpoM HeHTpoHHOM 6ycrepe lfBP-30 C 

JIHHeHHbiM yCKOpHTeJieM 3JieKTpoHOB JIY3-40 MODJ;­

HOCTbiO 15 KBT; 

- 3JieKTpocTaTH'IeCKOM reHepaTope BaH-~e­

fpaa<Pa Ha 3HepmiO 5 M3B. 

B 1992 r. B Jia6opaTopuu 6b1Jl noJiy'leH U.eJibiH 

PM secoMbiX pe3yJI&TaTOB KaK B pa3BHTHH ycTaHo­

BOK, T3K H B lPH3H'IeCKHX HCCJie~OB3HHSIX. 

fJiaBHOH 3a~a'leH nporpaMMbl pa3BHTHSI peaKTO­

pa lfBP-2 6biJIO 33BepmeHHe C03~3HHSI H lPH-

3H'IeCKHH nycK KpHOreHHOro 33Me~JIHTeJISI HeHTpo­

HOB Ha OCHOBe TBep~Oro MeTaHa. 3KcnepHMeHTbl B 

XOAe lPH3H'IecKoro nycKa noKa3aJIH yseJIH'IeHue 

llOJIHOro nOTOKa XOJIO~HbiX HeHTpoHOB npHMepHO B 

5 pa3, 'ITO MH3Ko K pac'leTHoMy 3Ha'leHHIO. 3To 

OTKpb1B3eT cym;eCTBeHHO HOBble B03MO)f(HOCTH MSI 

HCCJie~OB3HHH no <PH3HKe KO~eHCHpoB3HHbiX cpe~ 

Ha Tpex ny'IK3X :HBP-2. 

Hecot.lHeHHbiM ycnexoM Jia6opaTopuu u l1HCTH­

TyTa B U,eJIOM SIBHJIOCb C03~3HHe HeHTpoHHOro 

q,yp&e-~u<PpaKTOMeTpa BbiCOKoro pa3pemeHHSI. ITo 

pa3pew eHHIO H CBeTOCHJie 3T3 yCT3HOBK3 H3XO~HTCSI 

B PAAY c JIY'IWHMH ~u<PpaKTOMeTpaMH l1HCTH'l'yTa 

Jlay3 - JlaH)f(eBeHa (<l>paHIJ.HSI) u Jla6oparopuu Pe-

3eJXPop~a - 3nnJieroHa (BeJIHKo6puTaHHSI). Ha 

O'lepeAH HCnOJib30B3HHe KOppeJISIU,HOHHOro <Pyp&e-

3Ha.TIH33 B cneKTpoMeTpax no HeynpyroMy pacce­

SIHHIO HeHTpoHOB. OcsoeHue 3THX MeTO~HK np~acT 

HOBOe Ka'leCTBO peaKropy J1BP-2, KOTOpbiH Hap~y C 

C3Mb1M BbiCOKHM HMnyJibCHbiM nOTOKOM HeHTpoHOB 

6y~eT HMeT& Jiy'lwee 3HepreTH'IecKoe pa3pemeHue 

~JISI HCCJie~OB3HHH no <PH3HKe KO~eHCHpoBC!HHOro 
COCTOSIHHSI. 

Ha cneKTpoMeTpe KACKA.ll, 6ycTepa :HBP-30 

MeTO~OM (y-y)-COBna~eHHH, npe~JIO)f(eHHbiM H 

pa3BHTbiM B JIH<I>, B PAAe AAep snepsble 6biJIH o6Ha­

py)f(eHbl nepBH'IHble y-nepexo~bl Me~y KOMnay~­

COCTOSIHHSIMH B6JIH3H 3HepmH CBSI3H HeHTpoHa, 

HHTeHCHBHOCTb KOTOpblx 6oJiee 'leM Ha nop~oK npe­

socxo~HT pac'teTHble 3Ha'leHHSI, noJiy'leHHble B paM­

Kax CT3 THCTH'IeCKOH MO~eJIH y-K3CKM3. 

B linOJIHeHbl ucCJie~osaHHSI cneKTpa 3JieMeHTap­

HbiX B036y~eHHH B 
4
He B CBepxTeKy'leH <Pa3e Ha 

cneKTpoMeTpe Heynpyroro pacceSIHHSI HeHTpoHOB 

JU.fH- 2. ilOCJie~HHe 3KCnepHMeHTbl C peKOp~HbiM 
3HepreTH'IeCKHM pa3pemeHHeM nOK33biB310T pacm.e­

llJleHK e BeTBH B036y~eHHH B M3KCOH-poTOHHOH 

o6JiaCTH npu nepe~aHHbiX HMnyJI&cax OT 0,48 ~o 

1,6 A - I . 3TOT pe3yJI&TaT MO)f(eT 6b1Tb HHTepnpeTH­

posau K3K npSIMOe H36JIIO~eHHe 003e-KO~eHC3U,HH B 

He-II , xoTSI OKOH'IaTeJibHble BblBO~bl MO)f(HO 6y~eT 
C~eJiaTb nOCJie nOBTOpHbiX H3MepeHHH. 

B HeiiTpoHorpa<Pu'leCKHX 3KcnepuMeHTax Ha 

MOHOKpHCTaJIJie Bi2Sr2CaCu
2
0

8
+y c 3aMeHOH Ka.Tib-

U.HSI Ha HTTpHH y6e~HTeJibHO nOK333HO HaJIH'IHe ~0-
llOJIHHTeJibHOH CBepxcTpyKTypbl. 3TOT pe3yJibT3T 

MO)f(eT CJiy)f(HTb OCHOBOH ~JISI o6&SICHeHHSI 3JieKTpoH­

HOH CTPYKTYPbl BHCMYTOBblx BbiCOKOTeMnepaTyp-
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Yt.taCTHHKH MelKJIYH3poJIHOro ceMHHapa no CTPYKTYPHbiM HCCJieJIOBaHHliM Ha HMnyJibCHbiX 

11CTO'IHI1K3X Hei1TpoHOB 

HhiX CBepxnpoBOAHHKOB H MeXaHH3Ma CBepxnpo­
BOAHMOCTH. 

3asepweH l.I,HKJI paOOT, BHOC~W.HX BeCOMbiH 
BKJiaA B HCCJieAOBaHHe llpOOJieMbl COCyW.eCTBOBaHH~ 
csepxnpoBOAHMOCTH H MameTH3Ma. YAOOHbiM 
o6heKTOM ~BJI~eTC~ CBepxnpoBOAHHK Y 123 C 
qacruquo:H: aaMeuo:H: MeAH ua X<eJieao. Pauee 3TO co­
eAHHeuue HCUOJib30BaJIOCb AJI~ H3yqeHH~ BOnpoca 0 
poJiu nJIOCKOCTe:H: u u.enoqeK s uTTpueshlx BT Cn. 
BJiaroAap~ ue:H:TpoH-AH~paKu,HOHHhiM ucCJieAo­
sauu~M (B 3HaqHTeJibHOH CTeneHH B 1I.y6ue) 3TOT 
sonpoc noJiyquJI csoe paapeweuue. 0AHaKo npu 
3TOM oKaaanocb, qro aaMeHa MeAH ua X<eJieao 
npuBOAHT · K u,eJioMy Kpyry 6oJiee HHTepecublx 
~H3HqeCKHX ~BJieHHH, CB~3aHHbiX C MarHHTHbiMH 
cso:H:cTBaMH. B uacTo~w.ee speM~ ycTauosJieua 
~a30Ba~ AHarpaMMa B 3aBHCHMOCTH OT KOHU,eHT­
paU,HH X<eJie3a H KHCJIOpoAa, KOTOpa~ MOX<eT 
CJIYX<HTb OCHOBOH AJI~ AaJibHeHWHX HCCJieAOBaHHH. 

C UOMOIIJ.biO llOJI~pH30BaHHbiX HeHTpoHOB H3Me­
peHa rJiy6uua npoHHKHOBeHH~ MarHHTHOro UOJI~ B 
KJiaccuqecKHH csepxnpoBOAHHK uuo6u:H:. Ha6JIIOAe­
uo auoManhuoe noBeAeuue AHaMamuTuoro n~HJI~ 

CBepxnpoBOAHHKa, KOTOpoe MOX<HO CB~3aTb C UOAaB­
JieHHeM napaMeTpa nopMKa ua rpauuu,e csepxnpo­
BOAHHK- BaKyyM. YcTauosJieua poJib wepoxosaTo­
CTe:H: nosepXHOCTH nJieHKH npH OTpaX<eHHH 
UOJI~pH30BaHHbiX HeHTpoHOB OT MarHHTHOH CpeAhl, 
qTo ll03BOJIHJIO yCTpaHHTb HeTOqHOCTH B H3Me­
peHH~X Apyrux aBTOpoB H o6ocuosaTb npSIMOH 
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MHKpocKOnuqeCKHH MeTOA H3MepeHH~ TaKOH ~yH­
AaMeHTaJibHOH xapaKTepHCTHKH CBepxnpoBOAHHKa, 
KaK rJiy6uua npoHHKHOBeHH~ MarHHTHOro UOJI~. 

BhlnOJIHeHHIO uayquo:H: nporpaMMhl JIH<J) cyw.e­
CTBeuuo nOMOraeT COTPYAHHqeCTBO C HHCTHTyTaMH 
cTpau-yqacTHHU. OJHB1, a TaKX<e c PMOM Kpyn­
ue:H:wux uayqubJx u,euTpoB Mupa. OoJiyqHJia AaJib­
ue:H:wee pa3BHTHe H KOHKpeTHOe HanOJIHeHHe KOOne­
pau,H~ C 0eTep6yprcKHM HHCTHTYTOM MepHOH 
~H3HKH (faTquua), PMOM HHCTHTYTOB <J)Pf, Jla6o­
paTopue:H: PeaeJXI>opAa - 3nnJieroua (BeJIHK0-
6puTaHH~), J1HCTHTYTOM Jlay3 - JlaHX<eBeHa H Jla-
6oparopHeH Jleoua BpHJIJI103Ha (<J)pauu,u~), Jloc­
a:naMOCCKOH uau,HOHaJibHOH Jia6oparopue:H: (CiliA). 

HoBhiM 3JieMeHTOM B X<H3HH Jia6opaTopuu cTana 
yqe6ua~ pa6oTa ua 6aae Ka~eAphl Mepuo:H: ~H3HKH 
KOHAeucuposauublx cpeA Yqe6uo-uayquoro u,euTpa 
npu 0115111. OOCJieAHHe ABa roAa B uayqubJx OTAe­
Jiax Jia6opaTopuu npoxOAHJia o6yqeuue rpynna ua 
10 cTyAeHTOB. B ceHT~6pe 1992 r. cocToMaCb 
npeMHnJIOMHa~ 3aiiJ.HTa HX KypcOBbiX npoeKTOB, no 
peayJibTaTaM KOTOpoH JIH<J) UOAaJia 3a~BKY Ha pa6o­
TY 5 qeJiosei<. 3roT nepBbiH BhlnycK ~BJI~eTC~ uaqa­
JIOM npou,ecca OMOJIOX<eHH~ KOJIJieKTHBa Jia6opa­
TOpHH. 

Ha 6aae ceKTopa ~H3HKH HH3KHX TeMnepaTyp 
Jia6opaTOpHH C03AaH J1HCTHTYT ~H3HKO-TeXHH­

qecKHX npo6JieM MuuucTepcTBa aTOMHOH 3Hepruu 
Poccu:H:cKo:H: <J)eAepau,uu. 3To nepsbi:H: CJiyqau oT­
noqKosauu~ CTPYKTypuo:H: eAHHHU.hl Jia6opaTopuu. 



HCCJIE,ZJ;OBAHHSI KOH,li;EHCHPOBAHHbiX CPE,ZJ; 
C IIOMOIIJ.biO HERTPOHOB 

B 1992 I"OAY Ha HeiiTpoHHYX cneKTpoMerpax 
peaKropa HBP-2 nOJiyt~eH P"A HOBYX MeTOAH'IecKHX 

H H3Y'IHbiX pe3yJlbT3TOB B o6JiaCTH <I>H3HKH KOH­

AeHCHpoBaHHbiX cpeA. 
fJiaBHYM co6YTHeM roAa CTaJIO aat~aJIO pa6oT111 

q,ypbe-AH<I>paKTOMeTpa BhiCOKOI'O paapemeHHR 

(<I>Jl,BP) (1 ). ·<I>JI.BP C03A3BaJICR no COBMeCTHOMY 

npoex:Ty OHSIH, llHSI<I> (faT'IHHa) a lJ,eHTpa 

TeXHH'IecKHX HCCJieAOB3HHH (<!>HHJIRHAHR) B Te­

'leHHe nOCJieAHHX 'leTYpex JieT. B HIOHe 1992 r., ae­

nocpeACTBeHHO nepeA JleTHeit OCTaHOBKOH peaKTOpa 
HBP-2, nposeAeH neps111H: ceaHc H3MepeHHH Ha 

<!»JI,BP, B XOAe KOTOporo 6biJIO nOATBepJKAeHO, 'ITO 

HAe.ll o peanaaau.aa q,yphe-MeroAHKH Ha HMnyJibC-. 
HOM HCTO'IHHKe HeH:TpoHos Tuna HBP-2 npaBHJihHa, 

a HMeHHO: c ee noMO~hiO MOJKHO AOOHTbCR peKOPA­

HYX napaMeTpoB AH<I>paKTOMeTpa no pa3pemeHHIO H 

CBeTOCHJie. YJKe s neps111x H3MepeHHRX, nposeAeH­

HYx Ha M3KeTHOM BapHaHTe aepKaJibHOI'O HeHTpoHO­

BOA3 H AO OKOH'I3TeJibHOH ~HpoBKH AeTeKTOpa, 

6biJIO AOCTHrHYTO pa3peineHHe no MeJKDJIOCKOCTHO­
MY pacCTORHHIO 0,0013 (pac.l), 'ITO RBJIReTC.Il 
Jiy'IWHM ypoBHeM B POCCHH H OAHHM H3 JIY'IWHX B 

MHpe (CeH'I3C Ha HMnyJibCHbiX HCTO'IHHK3X HeHTpo­

HOB TOJihKO AH<I>paKTOMeTp HRPD s Jla6opaTopaa 

PeaeP<I>opAa - 3nDJieTOHa HMeeT Jiyt~myiO paape­

maiO~yiO cnoco6HOCTh). B OKT.116pe 1992 r. Ha <I>JI,BP 

6biJI y CTaHOBJieH WT3THbiH 3epKaJibHbiH HeHTpoHO­

BOA, BhlnOJIHeHHbiH H3 BhiCOKOK3'1eCTBeHHOI'O CTeKJia 

TOJI~HHOH 3 CM, KOHYCHbiH B ABYX DJIOCKOCT.IIX. 3TO 
no3BOJIHJIO cy~ecrseHHO yseJIH'IHTh noroK HeH:Tpo­

uos a yJiyt~mHTh <PouosYe yCJioBH.Il. B Hat~aJie 1993 

r. AH<I>paKTOMeTp npo8AeT nOJIHYIO aTTeCTaU.HIO, 
nOCJie '{ero ua HeM uat~HYTC.Il perym1pH111e 
<t>aaat~ecKae acCJieAOBaHHR. Hayt~Ha51 nporpaMMa s 

OCHOBHOM BKJIIO'IaeT TpaAHU.HOHHhle AJI.Il AH<I>paKTO­

MeTpoB BbiCOKOI'O pa3pemeHH51 HCCJieAOB3HH51, T3KHe 

KaK npeu.aaaoHHYe CTPYKTYPHYe 3KcnepaMeHTY. 
KpoMe roro, DJiauapyiOTCR 3KcnepaMeHThl s peJKHMe 

peaJibHOI'O BpeMeHH H paOOThl, CB5133HHhle C H3y-
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'leuueM <l>opMhl AH<t>paxu,uouuhlx nuxoo. OOCJieAHHH 

BOnpoc HHTepeceu KaK C uay'IHOH, TaK H C npaKTH'le­
CKOH TO'IKH 3peHHSI. 

E~e OAHOH xpynuou MeTOAH'Iecxou pa6oTOn ua 

peaxTope MEP-2, npoBOAHBwencSI cooMeCTHO c Mu­

CTHTYTOM <l>H3HKH TBepAOfO TeJia H en PocCHHCKOro 

uay'IHOro u,eHTpa <<Kyp'laTOBCKHH HHCTHTYT», CTaJJa 

nOATOTOBKa AH<t>paKTOMeTpa ua xauane NQ 12 K 3KC­

nepuMeuTaM c xaMepaMH Bhlcoxoro AaBJJeHHSI. 3a 

KOpoTKOe BpeMSI 6hiJ1 c<l>opMHpoBaH HeHTpoHHhiH 

ny'IOK, nOAfOTOBJJeHO H CMOHTHpoBaHO o6opyAO­

BaHHe, C03Aauuoe B PHU, KM, noAroTOBJJeu 

H3MepuTeJJhHhiH 3JJeKTpoHHhln MOAYJJh. B xouu,e 

1992 r. ua [lH -12 (TaK 6yAeT Ha3hiBaThCSI HOBhiH 

AH<t>paKTOMeTp) Ha'laThl TeCTOBhle H3MepeHHSI. 

Ha uenTpouuoM cnexTpoMeTpe Bhlcoxoro pa3pe­

weuuSI <HCBP) 6hiJ1 nepeo6opyAOBau TeKcTy puhln 

fOHHOMeTp, 6JJaroAapS1 'leMy CTaJIO B03MO.>KHhiM 

H3Mepeuue nOJJHhiX nOJJIOCHhiX <t>uryp HCCJJeAyeMbiX 

o6pa3u,oo. OpooeAeHhl cooTBeTCTBYJOW.He Me­

TOAH'lecxue paOOThl u ycooepweucTBooauo npor paM­

Muoe o6ecne'leuue HCBP, 'ITO no3BOJJHJJO CAeJiaTh 

Cylll,eCTBeHHhiH war B HCCJJeAOBaHHH TeKCTyp MHOfO­

<t>a3HhiX MaTepHaJJOB C HH3KOH KpHCTaJJJJOrpa<t>H'IeC­

KOH cnMMeTpueu (Ao TpnKJJnuuou cuurouuu). 

3aoepwaeTCSI C03AaHHe HOBOfO pe<t>JJeKTOMeTpa 

ua noJJSipH30BaHHhiX uenTpouax PE<l>JIEKC ua ny'l­

xe NQ9 peaxTOpa YIEP-2 [2 ]. 

<l>H3H'leCKHe HCCJJeAOBaHHSI npoBOAHJJHCb nO 

TpaAHU,HOHHhiM AJJSI JIH<l> uay'IHhiM uanpaBJJeHHSIM. 

CpeAH cTpyxTypuhlx pa6oT 3aMeTuoe MecTo 3a­

HSIJJH ucCJJeAOBaHHSI BTCn. B pa6oTe A.M.EecxpoB­

uoro C KOJJJ1eraMH H3 Oparu 6hiJJO npoAOJJ.>KeHO H3y­

'leHHe MOAYJJSIU.HH CTPYKTYPhl BHCMYTOBhiX cBepx­

npoBOAHHKOB (puc.2). B CBepxnpoBOAHHKax Tuna 

Bi-2212 (Bi2Sr2CaCu20 8+y) noxa OCTaeTCSI ueSic-

HhiM CTPYKTypuhln MexaHH3M <l>oPMHpoBaHHSI H36hi­

TO'IHoro ::meKTpoHHOfO 3apS{Aa, HeOOXOAHMOfO AJJSI 

B03HHKHOBeHHSI CBepxnpoBOASIW.HX CBOHCTB. 0AHH 

H3 HaHOOJJee BepoSITHhiX MeXaHH3MOB - BCTpaHBa­

HHe AOnOJJHHTeJibHOfO (CBepx CTeXHOMeTpHH) aTOMa 

KHCJJOpoAa B BiO-nnocxocTH, 'ITO AOJJ.>KHO npuBo­

AHTh K B03HHKHOBeHHIO xapaKTepHOH CBepXCTpyK­

Typhl (puc.3). B pa6oTax, BhlnOJJHeHHhlx B 1990 r. ua 

AH<t>paKTOMeTpe [lH-2, 6hiJJO nOKa3aHO, 'ITO CBepx­

nepHOA, paBHhln 19 nocTOSIHHhiM peweTKH, AeHCTBH­

TeJihHO cyw.ecTByeT, H 6hiJJO onpeAeJieHO MeCTO 

BCTpaHBaHHSI AOnOJJHHTeJJhHOfO aTOMa KHCJJOpoAa. 

3TH pe3yJJhTaTbl CTaJIH WHpoKO H3BeCTHhl H MHOfO 

U,HTHpoBaJJHCh, OAHaKO TpeOOBaJJHCh nOATBep.>I<Aa-

<J>ypbe-npepb1B3TeJlb HeihpOHHOI'O /IH<j>p3KTOMeTp3 BbiCOKOI'O pa3peWeHH!I <J>)lBP 
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B i 0 PHc. 3. CTpyKTypa Bi01+o,sy-I1JIOCKOCTeft: a) y = 0; 6,a) y = 0,25 
npH pa3.!1H'moro BH~a 4a-MO~JIII~HH; r) y = 0,5 (KaTHOHbl Bi 

s rO noKa3aH I qepHbiMH KPYlKK8MH) 

PHc. 2. CTpyKTypHall Mo~Mb coe~HHenHA Bi2Sr2CaCu20a+y HJIH 

BI2Sr2YCUzOa+y 

IO~e AaHHhle. Jix YAaJIOCb DOJIY'IHTb B 1992 I'OAY B 

::~xcnepnMeHTe Ha MOHOKPHCTaJIJie Bi-2212, B KOTO-

poM Ca+2 6h1Jl 3aMeHeH Ha y+3 (3 ). Ji3MepeHHhle 

nepHOA MOAYJig~uu 3TOH CTPYKTYPhl (17 nOCTOgH­

HhiX pemeTKH) H H36hiTOK KHCJIOpoAa (0,5 aroMa Ha 

<ix>PMYJibHYIO eAHHH~y) COBDaJIH C 0)KUAaeMhiMH, 

'ITO gBJlgeTCg BeCKHM apryMeHTOM B DOJlb3Y npa­

BHJlbHOCTH MOAeJIH, npeAJIO)KeHHOH AJlg HCXOAHOI'O 

COeAHHeHHg, 

IlpoAOJI)KaJIHCb ncCJieAOBaHng CTPYKTYPHhiX 

*f>eKTOB, CBg3aHHhiX C 3aMeiiJ,eHHeM MeAH Ha )Ke­

Jie30 B coeAHHeHHH Y123 ( 4 ]. Ha AH<i>paKTOMeTpe 

JJ:H-2 DpoBeAeHa cepHR 3KCDepHMeHTOB Ha 00pa3~ax 
C pa3JIH'IHhiMH COAep)KaHHeM )KeJie3a H KOH~eHT­

pa~HeH KHCJIOpoAa (puc.4). IlapaJIJieJibHO Ha BCex 

o6pa3~ax npoBOAHJIHCb H3MepeHHR 3<l><PexTa Mecc-

6ay3pa. Co'leTaHne 3THx ABYX MeTOAOB no3BOJIHJIO 

DOJIY'IHTb noApo6HyiO H AOCTOBepHyiO HH<i>opMa~HIO 
0 MarHHTHOH <Pa30BOH AHarpaMMe 3TOI'O COeAHHeHHR 

(puc.5). B 'laCTHOCTH, 6hiJIH onpeAeJieHhl o6JiaCTH 

COCyW.eCTBOBaHHg CBepxnpoBOAHMOCTH H MarHHTHO-

/ 

0 

/ 

% X 
n(Fe2) 

-0 
fr 

X @- - ..f]...-

- (I 

0 .1 0 .2 
KoH~eHTpa~HR )KeJie3a, x 

0 .3 

PHc. 4. <l>aKTOpbl aanOJIHeHHII noaH~Hft Cui H Cu2 a Yl23 -

Cu/Fe 8TOM8MH JKeJie3a B 3aBHCHMOCTH OT HX KOHI..\eHTpa~HH B 
HaCbJU.\eHHbJX KHCJIOpo~oM o6paau,ax. lloKa3aHbJ ~aHHbJe A.M.Ba­
JJarypoaa H ~p. (o, o) H JIHTeparypHbJe ~aHHbJe 

1'0 ynop~O'leHHg THDa CDHHOBOI'O CTeKJia MOMeHTOB; 

HaXOARW.HXCR B ~eno'lxax Cu-o, u o6JiaCTH, B KOTO­

phlx B03HHKaeT AaJibHHH aHTn<t>eppoMarHHTHhiH 

nop~OK. Y CTaHOBJieH CJIO)KHhiH xapaKTep aHTH<i>ep­

poMarHHTHOH CTpyxTyphl, npogBJigiOIIJ,HHCR B nOCJie­

AOBaTeJibHOM DO KOH~eHTpa~HH )KeJie3a B03HHKHO-
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PHC. 5. MantHTHbiC <Pa30BbiC AHBrpBMMbl AliA HBCblll\CHHOH 

(y- I, HH>KHHH pHCYHOK) H OOeAHCHHOH (y- 0,5, BepXHHH 

pHcyHoK) CHCTCMbt Yl23- Cu/Fe. Ha HH>KHCM pHCYHKe: JJHHHA 

T, - TCMneparypa nepeXOAB B C&epxnpoBOAAW.CC COCTOAHHC, 

T,.(fel), T,.(fe2) - TCMneparypbl nepeXOAB MBMIHTHbiX MQ­

MCHTOB >KCJIC38 B COCTOAHHC CllHHOBOI'O CTCKJIB B Y3JIBX CuI H Cu2 

COOTBCTCTBCHHO. Ha BepXHCM pHCYHKe : JIHHHH T Nl H T Nl - TCM­

neparypbt HeeJJA 8HTH$eppoM8MIHTHOI'O ynOpAAO'ICHHA MOMCH­

TOB BTOMOB a y3Jiax Cu2 H, AOnoJJHHTeJtbHO, CuI; a o6naCTH AFI 

nepHOA MBMIHTHOH CTpyKrypbt BAOJib OCH C COB118ABCT C IIACpHbiM, 

B OOJIBCTAX AF2 OH YAB8HBaCTCA ; B OOJIBCTH c l't = 0 (pi -

CHMMCTpH'IHBA 'IBCTb CpeAHCI'O ynopAAO'ICHHOI'O MBMIHTHOI'O MO­

MCHTB B y3JI8X Cu2) H86JIIOA810TCA MBMIHTHbiC llHKH C llOJtyUe­

JibiM / , B o6JtaCTH C 14 1 'II- 0 llOARIIIIIOTCA llHKH C 1.\CJibiM j 

8CHHH ynopAAO'!CHHSI MOMCHT08 CHa'!aJia TOJlbKO 8 

MCAb-KRCJIOpoAHbiX U,CllO'!KaX, a JaTCM H 8 n.rtOCKO­

CTSIX CuO. B OTJIH'!HC OT CHCTCMbl Y123 c JaMe­

meuueM MCAH Ha KOOaJibT, yCTaHOBJICHO OTCYTCT8HC 

KOppeJISIU,HH Me~y TCMnepaTypoH C8Cpxnpo80ASI­

mero nepCXOAa H AJIHHOH MC)KaTOMHOI'O paCCTOSIHHSI 

Cu2-Q1, KOTOpoe npaKTH'!CCKH nocTOSIHHO 80 8CCM 

AHanaJOHC KOHU,CHTpaU,HH npHMCCHOI'O aTOMa . D,au­

HbiH 3<l><PCKT npoTH80pe'!HT o6cy~aCMOMY 8 JIHTC­

paType YHH8Cpca.l1bHOMY MCXaHH3MY nOTCpH C8CpX­

npo80AHMOCTH 8 Y 123 HJ-Ja Y8eJIH'!CHHSI 3TOro 

paCCTOSIHHSI H C8SI3aHHOI'O C HHM nepeuoca OTpHU,a­

TeJibHOI'O Japsma HJ u,eno'!eK 8 nnocKOCTH H y Ka3bl-

8aeT ua 6onee CJIO)KHbiH xapaKTep npou,ecco8, 

npoHCXOAstmux npH AOnHpo8aHHH Y123 )KeJICJOM. 

100 

Ha auanont'!HOH cepuu o6pa3U,08 Y 123 c )KeJie­

JOM npo8CACHO AH!PpaKU,HOHHOC HCCJICA08aHHC 803-

MO)KHOI'O 3<P<PCKTa nepepacnpCAeJICHHSI )KeJIC3a 

MC~y MCAb-KHCJIOpoAHbiMH U,CllO'IKaMH H n.rtOCKO­

CTSIMH npH OTroHKe KHCJIOpoAa H3 o6pa3U,08 [5 ]. Bhi­

JIO noKa3aHO, 'ITO CCJIH 3TOT npeAnOJiaraCMbiH 3ij>­
IPeKT H eCTb, TO OH O'ICHb MaJI. D,JISI npo8CpKH Ha 

peaKrope LLB (CaKJie) ua OAHOM HJ o6pa3U,08 6hiJIH 

8blnOJIHCHbl H3MCpCHHSI, KOTOphle llOAT8CPAHJIH 

nOJiy'ICHHbiH pe3y JlbTaT. Y CTaH08JICHHC 31'01'0 lt>aKTa 

OKa3aJIOCb O'!CHb 8a)KHbiM AJISI KOppCKTHOH HHTCp­

npeTaU,HH MHOI'O'IHCJICHHhiX MCCC6ay3po8CKHX 

HCCJICA08aHHH COCAHHCHHSI Y 123. 

J..iJ MHOI'O'IHCJICHHbiX 3KCnCpHMCHT08, 8blnOJI­

HCHHbiX 8 pC)KHMC peaJibHOI'O 8pCMCHH, OTMCTHM 

JACCb C08MecruyJO c <t>uJHKaMH H3 H<l>TT (qepuoro­

JI08Ka) paOOTy no lt>a308b1M COCTOSIHHSIM 8 ACH­

TCPHAC THTaua TiD. Oua st8HJiacb npoAOJI)KCHHCM 

HCCJICA08aHHH, Ha'laThiX 8 1991 r. H npo8CACHHhiX 8 

o6Jiacru TeMnepaTyp OT aJOTHOH AO KOMHaTHOH. Ha 

3TOT pa3 H3MCpeHHSI 6hiJIH 8blnOJIHCHhl npH TCMne­

paTypax OT KOMHaTHOH AO 870 K. TaKHM o6pa30M, 

nOJIHbiH HCCJICA08aHHbiH AHanaJOH COCTa8HJI OKOJIO 

700 K, 8 ueM 6h1Jlo ua6JIJOACHO ceMb paJJIH'IHbiX «t>aJ 

H npoMC)KYTO'IHbiX COCTOSIHHH C hcp-, fcc-, jco- HJIH 

bcc-peweTKaMH MCTaiiJla H aToMaMH ACiiTepust, pac­

npeAeJICHHbiMH no OKTa3APH'ICCKHM HJIH TCTpa3APH­

'!CCKHM n03HU,HSIM CTPYKTypbl. 

OpoAOJI)KaJIHCb 3KcnepHMCHTbl no HCCJICA08a­

HHJO crpyKTypublx IPaJ08biX nepexoA08 8 cerneTo-

3JICKTPHKax - cernCT03JiaCTHKax. B co8MCCTHOH c 

11HCTHTYTOM «t>uJHKH YAM (OoJuaub) H Jil<l>TM 

(liyxapecr) pa6oTe o6uapy)KeH CTPYKTYPHhiH cer­

HCT03JiaCTH'ICCKHH lt>a308b1H nepeXOA 8 

Rb
4
LiHiS0

4
)

4 
H onpeAeJieua CHMMCTPHSI cerueTo-

«t>aJbl. Co8Mecruo c 11cCJieA08aTeJibCKHM u,euTpoM 

(POCCCHAOP!P) 6hiJIH npoAOJI)KCHbl HCCJICA08aHHSI 

cerueT03JICKTPHKa cTpouu,HH - 6apuil uuo6aTa c 

pa3Mb1TbiM «t>aJ08biM nepexOAOM [ 6 ]. B AOnonueuue 

K A8YM pauee HCCJICA08aHHbiM 8biCOKOTCMnepaTyp­

lfbiM $a308biM nepeXOAaM 6hiJIO OOHapy)KCHO cym;e­

CT808aHHC A8YX HHJKOTeMnepaTypuhlx nepexoA08, 

OAHH H3 KOTOpbiX C8SI3aH C ll080poTOM CCrHCT03-

JlCKTpH'!CCKOH OCH Ha 90". 

Ha ycraH08Ke D.H<l>PAH nony'ICHbl nep8b1C 

peJyJibTaTbl no YJibTpa38YK080H MOAYJJSIU.HH AHIP­

paKU,HH TCllJ108biX HCHTpoH08 Ha MOHOKpHCTaiiJIC 

KpCMHHSI. 

Ha AH!PpaKTOMeTpe CHHM-2, o6opyAo8auuoM 

HMllYJlbCHbiM MarHHTOM, 6hiJIH npoAOJI)KCHbl HCCJIC­

A08aHHSI no KHHCTHKC cnuu-«t>non-nepexoAa 8 

aHTH!PeppoMarueTHKax Cr
2

0
3 

H a-Fe
2

0
3 

[7-10 ]. 

06uapy)KCH rHCTCpC3HC 8 3a8HCHMOCTH yrna n080-

poTa HaMarHH'!CHHOCTCH llOAPCWCTOK OT 8eJIH'IHHbl 

ACHCT8yJOmero MarHHTHOI'O nOJISI (pHC.6), 8 KOTOpoM 

npoSIBJISICTCSI paJJIH'!HC 8 ll08CACHHH aHTH!Peppo­

MarHCTHKa npu 803pacTaHHH nonst H npu ero yMCHb-



weHHH B MarHHTHOM HMDYJibCe. rucTepe3HCHble 

SIBJieHHSI OObSICHSIJOTCSI TeM, \fTO 1) npH AOCT3TO\fHO 

6b1CTJX>M H3MeHeHHH DOJISI (::::::2·108 3/c) npou.ecc 

CDHH-(t)JIOD-OepeXOA3 Dp<>TeKaeT 3AHa6aTH\feCKH, 

T.e. ue ycnesaeT npoucxOAHTb o6Meu 3Hepruei% MeX<­

AY cnuuosou u <Pououuou cucTeMaMu; 2) s 3KC­

nepuMeHTe ua6JIJOA3JOTCSI peJiaKC3U.HOHHble npou.ec-

Cbl, CBSI33HHble C KOHe\fHbiM BpeMeHeM (:::::: 10-S C) yc­

T3HOBJieHHSI paBHOBeCHOro COCTOSIHHSI B M3rHHTHOH 

CHCTeMe H OOyCJIOBJieHHble peJI51THBHCTCKHMH Mar­

HHTHbiMH B33HMOAeHCTBH51MH. 8biDOJIHeHbl AH<I>­

paKLJ.HOHHble ucCJieAoBaHHR o6pa3u.a HoFe03 npu 

B03AeHCTBHH BHewuero MarHHTHOro DOJISI. Q6uapy­

X<eHO 3HTH<t>eppoMarHHTHOe ynOpSIAO\feHHe peAK0-

3eMeJibHOH DOApeweTKH, B OTCYTCTBHe DOJI51 H3XOA51-

IIJ,eHC51 B napaMarHHTHOM COCT051HHH. 

Ha TeKcTypuoM AH<t>paKTOMeTpe HCBP 6hiJIH 

DOJiy'leHbl DOJIHble DOJIJOCHble <t>urypbl OT 42 oopa3-

LJ.OB KB3PU.HTOB, meHCOB, aM<t>HOOJIHTOB, KCeHOJIH­

TOB, B TOM 'lHCJie H3y'leHO 12 o6pa3U.OB H3 KOJlbCKOH 

H repMaHCKOH CBepxr JIYOOKHX CKB3X<HH ( 11-13 ). 
· obiJIH ucCJieAOBaHhl TeKCTYPhl ucKyccTBeuuo Ae­

<J>opMHp<>BaHH.biX KB3pLJ.HTOB H 83H3AHH-THT3HOBbiX 

CDJI3808. 3TH paOOTbl DJX>80AHJIHCb COBMeCTHO C y'le­

HbiMH repM3HHH (H3 J1cCJieA083TeJibCKOro U.eHTpa 8 

PocceHAoJXt>e, YHHBepcHTeTa 8 reTTHHreHe, Bhl­

cweu TeXHH'leCKOH WKOJlbl 8 Aaxeue H TexHH'leCKO­

ro yuu8epcuTeTa 8 I<JiaycraJie) u poccuucKux uay'l­

Hblx u.euTpo8 (11<1>3 PAH, rEOCHCTEM, MH<l>H, 

YllH 8 ExaTepuu6ypre, TTrY 8 Tyne). KpoMe 3TO­

ro, 6blJIH Dp<>BeAeHbl H3MepeHH51 <IJOpM<t>aKTOpa 

X<HAKHX ILJ.eJIO'lHbiX MeTaJIJI08 (C08MeCTHO C y'le­

HbiMH HA<l> B Byxapecre), ucCJieA083Hbl pacnpeAe­

neuue aroMHbiX nap B 3JieKTPHlfeCKHX cnnasax (cos­

MeCTHO c TexHH'leCKHM yuu8epcuTeTOM s KeMuuu.e 

TeKcTypHbli1 Hei1TpoHHbli1 

AH<J>paKTOMeTp HCBP 

1.2 r-----------------~ 

0.8 

0 .6 

0 .4 

0.2 

• 0 

. " 
• c 

• 0 

T = 199 K 

Hm=59.59 kJ 

60.33 k3 

60.60 kJ 

61.34 k3 

61 .66 k3 

57 59 61 
warHHTHoe none,x3 

PHc. 6. 3 BH~HMOCTb HHTeHCHBHOCTH AH<J>paKU.HOHHOro nHxa 

(333) MOHOKpHCTlUIJia a-Fe30 3 OT HanpHlKeHHOCTH HMnyJibCHO­

ro MarnHTHOro non11 npH TeMneparype 199 K . llepHble TO'IKH 

COOTBeTCTBYIOT nepet~HeMy <J>poHry M8rHHTHOro HMnyJibC8, CBeT­

Jible - 38A eMy 

(repM3HHSI)) H 6JIHX<HHH DOp5fAOK 8 OKCHAHbiX CTeK­

Jl3X (cosMecruo c yuu8epcuTeToM 8 Pocroxe (rep­

Mauusr)) 

AKTH8Hble HCCJieA08aHHR npo80AHJIHCb ua cnex­

Tp<>MeTpe MaJioyrnosoro pacceRHHR MYPH. llpo8e­

Aeuo n psrMoe 3KcnepuMeHTaJibuoe cpa8ueuue 

MYPH c OAHHM H3 ny'lwux cneKTp<>MeTpo8 Aauuoro 

THna D- 11 B HJIJI (fpeuo6Jib). napaJIJieJibHble 

H3MepeHHSI 6biJIH Dpo8eAeHbl C oopa3LJ.3MH, HMe­

IOI.LJ.HMH 'lpe3Bbl'l3HHO WHJX>KHH cneKTp pa3Mep<>B 

COCT38Jl.!I. IOI.LJ.HX HX 'l3CTHU.. Ha OCHOBe C08MeCTHOro 

3HaJIH33 pe3yJJbT3T08 H3MepeHHH CAeJI3Hbl CJieAyiO-
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PHc. 7. KpH8ble IHH..e, nOJJy'leHHble H3 H3MepeHH~ MBJioyrnoaoro 

paccellHHil HeATJ)OH08 Ha cneKTpoMeTpe MYPH: I - pacTBop 
H 10 : D10 = I : I (3KcnepHMeHT8JibHble TO'IKH He noK&38Hbl); 

2- tf10 : 0 10 = I :4; 3 - 00p83ett BBHBAHII TOJIW.HHOH 3 MM; 
4- paCTaop <I M) H-TMU 8 D 10; S- paCTaop (I M) cMecH H- " 
D-TMU 8 H 10-D10 npH 30 MM.% H 10; 6- paCTaop (IM) 
H-TMU 8 Y10-D10 npH 60 MOJI. % H 10 

UUfe BbiBOAbl: I) a6cOJIIOTHble 3Ha4eHHSl HHTeHCHB­

HOCTH H pa.QHYCOB HHep~HH B DpeAeJlaX DOrpeWHO­

CTeH COBDMaJOT AJISI OOeHX yCTaHOBOK; 2) AHana30H 

nepeAaBaeMbiX HMDYJJbCOB ua MYPH B 2 pa3a wHpe, 

4eM ua D-II; 3) HJMepeHHSl CJJa6opacceusa10mux 

00pa3~0B (Ce4eHHe JJ < 0,05 CM -I) 3aHHMa iOT OAH­

HaKOBoe BpeMSl Ha oOOHX HHCTpyMeHTaX; 4) H3Mepe­

HH.II CHJJbHOpacceusaiOll{HX o6pa3~0B (JJ >0, I eM -I) 

Tpe6yJOT 3Ha'IHTeJlbHO 6oJJhwero BpeMe HH Ha 

MYPH, 'leM ua D-Il. 0AHaKo yposeHb MeTOAH4ec­

Koro cosepweHCTBOBaHHSl AH<I>paKTOMeTpa D -II y :lKe 

DpaKTH'IecKH AOCTHr DOTOJIKa, B TO BpeMSI Ka K BBOA B 

3KCMyaTa~HIO Kpuoreuuoro 3aMelVIHTeJI!l u a peaK­

rope HBP-2, a TaK:lKe yCTaHOBKa ua ny'IKe tw4 uo­

soro D03H~HOHH0-4YBCTBHTeJlbHOro AeTeKTOpa, 

DOAroTOBKa KOTOporo HaXOAHTCSl B CTaAHH 3aBep­

WeHH.II, Cyll{eCTBeHHO paCWHpHT B03MO:lKHOCTH 

MYPH KaK 3a c4eT yse.nn4eHHSl cneKTpaJJbHOro 

AHanaJOHa, TaK H Ja C4eT JJY4Wero DpOCTpaHCTBeH­

HOro pa3peweHHSl DpH pernCTpa~HH pacCeSIHHbiX 

ueiiTpouos. obiJJH HCCJJeAOBaHbl pa3JIH4Hble COPTa 

nOPTJJaUACKHX ~eMeHTOB, ux rUApaTa~HSl s nacTax 

I I4, I5 ). Ha~euo, 4TO cyxoii ~eMeHT CJJeAyeT 

DOTeH~HaJJbHOMY 33KOHy 00poAa, B TO Bp eMSl K3K 
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PHc. 8. 3KcnepHMeHT8JibH&H 38BHCHMOCTb aenH'IHHbi P0P = 
= (N + + N _), rAe P0 - nonHpH38ttHil n&A&IOW.ero ny'IK&, P­
non11pH3YIOW.&II cnoco6HOCTb nneHKH, OT JlnHHbi aonHbi ..1. Hei1Tpo­

HB Anll nneHKH feCo c npHMoyronbHOH neTnei1 rncTepeaHca: I -
HanpaaneHHe BHewHero M&ntHTHOro non11 napannenbHO Ha­

M&ntH'IeHHOCTH rtneHKH, 2- BHTHn&p&nnenbHO 

naCTbl B H3MepeHHOM Q-AHanaJoue ue AaiOT noAo6-

uoro DOBeAeHH.II KpHBbiX MaJJOyrJJOBOro paCCe.IIHHSl. 

CosMeCTHO c JlSIP nposeAeHo ucCJJeAOBauue .S~Aep­

HbiX TpeKOB B TBepAOTeJlbHbiX AeTeKTOpax MeTOAOM 

MaJJoyrJJosoro pacce.IIHH11 ueiiTpoHOB. TaK:lKe uJy'le­

Hbl <l>oJJbrH Tuna PEPT. 06JJy'leHHble <l>oJJhrH noKa-

3biBaJOT rHHbe-DOAOOHOe DOBeAeHHe KpHBbiX pac­

CeHH9. J.13MepeHHbiH paAHYC HHep~HH OK33aJJC9 OKO­

JIO 8 HM. Opu OT:lKHre (160") paAHYC yMeHhwaeTC9. 

0 poAOJI:lKaJJHCb DOHCKH 3<1><l>eKT0B B03Myll{eHH9 

CTPYKTYPbl paCTsopHTeJ19 s6JIH3H pacTBopeuuoii MO­

JieKyJJbl (pHC. 7). 3KCnepHMeHTbl (COBMeCTHO C CO­

TPYAHHKaMH H3 U.J.-i<I>J.-1 (.ByAanewT)) 6biJIH npose­

AeHbl C paCTBOpoM TeTpaMeTHJIMO'IeBHHbl (TMU), H 

DOJiy4eHbl TeMnepaTypHa9 H KOH~eHTpaiJ.HOHH39 

3aBHCHMOCTH JaKoHa pacce9HH9 I I6, I7 ). HecMoTpSl 

ua MaJJOCTb HJMep.lleMbiX ce4euuii pacce11HH9, yAa­

JIOCb Bbi9BHTb OpHeHT3U.HOHHOe BOJMyll{eHHe CTpyK­

Typbl paCTsopa BMH3H MoJJeKyJibl TMU, a TaK:lKe yc­

TaHOBHTb HaJJH'IHe DpHTSlrHBaiOll{ero DOTeHIJ.HaJJa 

Me~y MOJieKyJJaMH, KOTOpbiH, KaK 6biJIO npeADOJIO­

:lKeHO, B03HHKaeT H3-33 ~po<I>OOHbiX B3aHMO­

AeHCTBHH. 

Ha cneKTpoMeTpe nOJJ9pu3osaHHbiX HeHTpoHOB 

en H-I 6biJIH npoAOJI:lKeHbl HCCJieAOB3HH9 Mar­

HHTHbiX CBOHCTB TOHKHX H MHOroCJJOHHbiX DJieHOK 

MeTOAOM 3epKaJJbHOro OTpa:lKeHHSl. J.13MepeH 

npo<I>HJib npoHHKaiOmero s csepxnpoBOA9ll{He 

uuo6uesble MeHKH )I8 ) nocT09HHOro MarHHTHoro 



noJI.SI. Ilpu TeMnepaType 4,9 K n0.11e aanp.SI)KeHao­

CT&IO 5()() 3 B npeAe.TiaX ~ = 28 HM B CBepxnpoBOAHH­

xe y rpaHHU:hl c saxyyMOM npoauxaeT npaxTH'Iecxu 
6e3 3aTyxaHH.SI, 'ITO CB.SI3aHO C npunOBepXHOCTHhiM 

noAaBJieaueM napaMeTpa nop.SJ:Axa csepxnpoBOAHH­
xa • .ll:a.Tiee B rJiy6uae DJieaxu aaTyxaaue COOTBeTCT­

BYeT JIOHAOHoscxoMy aaxoay c nocro.SIHHOH A=45 HM. 

IlpeACXa3aHO H 3XCnepHMeHTa.TibHO AOXa3aHO, 

'ITO OAHOOCHO aHH30TponHhle MarHHTHhle DJieHXH C 

AOCTaTO'IHO OOnbWOH X03PU:HTHBHOH CHJIOH OOJIMa­
IOT cnoco6HOCT&IO C03Aa8aT& ny11xu nOJI.Sipuaosaa­

HhiX HeHTpoHOB pa3HOI'O 3Haxa 8 3a8HCHMOCTH OT 
opueaTau:au CJia6oro saemaero MamHTHoro nOJIJI 

OTHOCHTeJibHO BeXTOpa HaMarHH'IeHHOCTH DJieHXH 

(pHC.8). 3ro n03BOJIJieT HCnOJI&30BaT& HX 8 Xa'leCTBe 

mupoxocneXTpa.TibHhiX nOJIJipH3aTOpoB HeHTpoH08 8 

nOJIJipH3aU:HOHHhiX HeHTpoHHhiX cneXTpoMeTpaX 6e3 
npHMeHeHH.SI CnHH-<tmunnepa ( 19 ). 

IlposeAeHhl nepshle 3KcnepuMeHThl no noucxy 

HftAYIJ:HpoBaHHOI'O MarHHTHOI'O MOMeHTa 8 He­
MarHHTHOH cpeAe, npHJieraiO~eii X HaMarHH'IeHHOH 

cpeAe [20 ]. J.faMepeaug 6h1Jlu CAeJiaHhl aa cepuu 

o6paau:os Pd/Co(20A) /Pd (puc.9). MamHTHhiH MO­

MeHT B CJioe Co oxaaa.TIC.SI pa8HhiM 1, 7 ,u8• 3<lxt>exT 

soaauxaoseHHJI MOMeaTa 8 CJioe Pd ae o6aapy)KeH, 

yCTaHoBJieaa sepxagg rpaauu:a aa ero BeJIH'IHHY 

,u <0,4 ,u8 • .lJ:pyroe ucCJieAoBaaue 6h1Jlo aanpaBJieao 

aa uayqeaue <J>eppoMamuTaoro u aaTB<J>eppo­

MamuTaoro OOMeHHhiX B3aHMOAeHCT8HH B CBJI33H­
HhiX DJieHXaX. 3TH HCCJieAOBaHHJI npeACTaBJIJIIOT 

OOnbWOH HHTepec MJI BhiJICHeHHJI npHpoAhl JIBJieHHJI 
mraHTCXOI'O MarHHTOCOnpoTHBJieHHJI 8 TaXHX DJieH­

XaX. MeroA OTpa)KeHH.SI aeiiTpoaos, 8 OTJIH'IHe OT 

ODTH'IecXHX H MarHHTOMeTpH'IecXHX MeTOAOB, no-

3BOJI.SieT ODpeAe.TIHTb BeJIH'IHHy H HanpaBJieHHe 8eX­

TOpa HaMarHH'IeHHOCTH B XaQOM CJIOe pa3AeJibHO. 

IlepBhle 3XCnepHMeHThl 6hiJIH npoBeAeHhl Ha 00pa3-

u:ax Co/ Cu/ Co AJI.SI TOJI~HH CJIOJI Cu 9 u 13 A. 06aa­
py)Keao HeOOhi'IHoe DOBeAeHHe 3THX 3DHTaXCHa.Tib­

HhiX CTpyxTyp, AeMOHCTpupyiOID;HX O'leH& CJia6oe 
HJIH npaKTH'IecXH HyJieBOe aHTH<PeppoMarHHTHOe 
CnapHBaHHe MeQy MarHHTHhiMH H HeMarHHTHhiMH 
CJIO.SIMH. <l>eppoMarHHTHOe 83aHMOAeHCTBHe HaMIO­
AaJIOCb y)Ke npH CJia6hiX BHeWHHX MarHHTHhiX 

nOJI.SIX: npu 30 rc MarHHTHhiH MOMeHT Ha 1 aTOM Co 

COCTaBHJI 1,1 ,u8• Ilpu YBeJIH'IeHHH BHemaero nOJI.SI 

AO 1,4 xfc HaMIOAa.TIOCb JIHWb CJiaOOe B03paCTaaue 

HaMarHH'IeHHOCTH B 3THX DJieHXaX (AO 1,3 ,UB Ha 

1 aTOM Co). Bonpoc o CB.SI3H Taxoro yseJIH'Ieaug aa­

Mamu'leHHOCTH c aa6JIIOAaeMhiM B 3TOM AHanaaoae 
noJieH mraHTCKHM MarHHTOCOnpoTHBJieHHeM OCTa­

eTC.SI OTXphiThiM. 

C nOMO~biO nponycxaHHSI DOJI.SipH308aHHhiX 
aeiiTpoaos aa ycTaaosxe CIIH-1 nposeAeHo cuCTe­

MaTH'Iecxoe HCCJieAOBaHHe AenOJIS1pH3aU:HH HeHTpo­

HOB B o6paau:ax YBaCuO 8 aa8HCHMOCTH OT TeMne-

1 u r--~~--~ .. o:o.?i? r====== 
::s: c. 
t; o.e 
::r 
::r 
~06 

i"'· 
0 

= ::s: 0•3 ;l-'--,.;:10-..,.ll:---:,o::-2 ~,, 
5 lr: (IO ... A- 1) I 

! 

0 

(R+ R-) 
PHc. 9. 3a8HCHMOCTb cnHHOBOA acHMMeTJlHH SA + _ 

(R +R) 
OYpalKeHHll fiOJillpH30BaHHbiX HeATpoH08 OT HOpM8nbHOA KOMnO­

HeHTbl BOJIHoaoro aeKTopa k HeATJK>Ha. Mll llJieHKH Pd/Co/Pd, 

HaHeceHHOA Ha noaepXHOCTb KpeMHHll C fiO,ACJloeM H3 30JIOTa: TO'I­

KH- 3KCnepHMeHT, JIHHHll- p8C'IeT npH,Uc
0 

= 1,7~8 H,Upd= 

= 0,"" 8 CJJoe TOJI~HHOA 5 A Ha KalK,noif rpaHHU.e Co/Pd. Ha 

BCTa8K : o6e JIHHHH pac'leTHble; CI1JIOWH8ll - .Uco = 1 ,8""8 ; 

wTpHXO&all- .Uco =I, 7~8 (COOTaeTCTByeT MaCCHBHOMY o6paaey) 

paTyphl u BHemaero MamHTHoro DOJIJI. Hau6o.nee 

HHTepecHOH OXa3a.TiaC& OOJiaCT& TeMnepaTyp B paiio­

He T c' rAe TeopeTH'IecXH 0)K8AaJIHCb HOBHe ~arHHT-

Hhle JIBJieHH.SI: nepeXOA BHXpeBOH pemeTXH B CDHH­

CTeKOJibHOe COCTOJIHHe, DJiaBJieHHe BHXpeBOH pe­

WeTXU H Ap., - XOTOphle MOryT npo.SIB.IISITbCSI B 

cneo:H<i>H'IecXOM noBeAeHHH AeDOJISipH3aiJ:HH HeHT­
poHOB npH H3MeHeHHH TeMnepaTypH H BHemaero 

noJIJI. Kpushle AenOJIJipuaau:uu yxaahiBaiOT aa 

MHxpoMamuTaoe pacnpeAMeaue B o6paau:e, noAo6-

aoe CDHH-CTeXOJibHOMY, npH TeMnepaTypax Blllme 
80 K u B nOJISIX, npeshlmaiO~x nepsoe xpHTH'Iec­

xoe aaa11eaue npu 3THX reMnepaTypax B AecSITKH paa. 
H a cnexTpoMeTpax aeynpyroro pacce.SIHHSI B 

np.SIMOH reoMeTpHH .lJ:I1H-2I111 H .lJ:I1H-2IlP npo­
AOJI)KaJIHCb HCCJieAOBaHHJI CDJiaBOB, )K8AXHX MeTa.TI­

JIOB Xa.TIHJI H reJIHJI. J13MepeHhl CDeKTphl 'laCTOT 

a30THCThiX ayCTeHHTHhiX cTa.TieH (21,22 ), CDJia80B 

Y-0- (H, D) [23 ], TaN5, TaN0,45H 0,1, noJiy'leHhl 

AaHHhle 00 3Heprugx XOJie6aHHH aTOMOB a30Ta H BO­

AO.POAa H XOHCTaHTaX CHJIOBOI'O 83aHMOAeHCTBHJI Me­

TaJIJI - aTOM BHeAPeHH.SI, IlpoAOJI)KaJIOCb HCCJieAO­

BaHH ABOHHhiX H TpoHHhiX TBepAhiX paCTBOpoB 

BHeAPeHHJI aa Ta V 0,03N 0,03• 

IlpoBeAeHhl HCCJieAOBaHHJI )K8AXOI'O reJIH.SI C Ha­
'la.Tib oii 3Hepmeii aeiiTpoHOB (E0 = 2,05 u 

2,45 M3B), xOTopa.SI Mea&me 3Hepmu OOJibWHHCTBa 

8eTBeii Maoro<Poaoaaoro pacceSIHHJI [24,25 ]. Paape­

weaue no 3Hepmu pacceJIHHhiX aeiiTpoHOB cocTaB-
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PHc. 10. CneKTP HeHTpoHoo, pacceHHHbiX Ha He-11: a) T = 1,4; 
E0 = 2,05 M3B ; q = 1,6 A -I ; 6) T = I, 72 K; £ 0 = 2,45 M3B; 

q = 1,83 A - I . JIHHHH OOo3H8'18IOT: CI1JIOlllH811 - !j>HT 3Kcne­

pHMeHTaJibHbiX A8HHbiX; lllTpHXOBbie - p83JIOJKeHHe H8 AB8 ra­

yCCH8H8. CTpe.nKH noKa3biB8IOT nonoJKeHHe rayccHaHoo 
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JUI.IIO /1E = 50+100 MK3B. J13MepeHHSI CAeJiaHhl B 

HHTepsane TeMnepaTyp 0,4-4,2 K. Bnepshle 6hl.llo 

ua6JIIOAeHO pacCeSIHHe HeHTpoHOB Ha CBepxTeKy'leM 

He-ll c npuo6peTeuueM 3Hepmu. C noMOW.hiO AByx­

rayccosoro pa3JIO:lKeHHSI npoBeAeH auanu3 <l>oPMhl 

3KCnepHMeHTa.JlbHO ua6JIIOAaeMhiX <l>oHOH-MaKCOH­
poTOHHhiX DHKOB (pHC.l 0). 0Ka3a.JIOCh, 'lTO CDeKTp 

3JleMeHTapHhiX B036y:li<AeHHH CBepxTeKy'lero reJIHSI 

npu BOJIHOBhiX seKTopax q ~ 0,48 A - I u 3HepmS1x 

B036y:li<AeHHSI E > fl., rAe fl. - UJ,eJib poTOHHOro 

MHHHMyMa, pa3AeJISieTCSI Ha ABe 6JIH3Jle:lKaUJ,HX 

BeTBH. B03MO:lKHO, OAHa H3 HHX CBSI3aHa C <<HOpMa.Jib­

HOH>> KOMnoueurou :lKHAKOro reJIHSI, a ApyraSI OOSI·3a­

ua cyw.ecTBOBauueM 6o3e-KoUAeucaTy. 

Ha cneKTpoMeTpax B o6paTuoii reoMeTpuu 

Kn,cor u HEPA-nP so3MO:li<Hbl oAuospeMeuuble 

HCCJleAOBaHHSI ueynpyroro pacCeSIHHSI H AH<t>paKU,HH 
ueiiTpouos. TaKue KOMDJieKCHhle HCCJieAOBauuSI 3<1>­
<t>eKTHBHO npoBOASITCSI AJISI H3y'leHHSI <Pa30BhiX nepe­

XOAOB B AHana3oue TeMnepaTyp 4-400 K u B AHana-

30He AaBJieuuu 1 6ap - 1 K6ap. Iihi.IIH npoAOJI:lKeHhl 

HCCJfeAOBaHHSI <t>a30BhiX nepeXOAOB B DJiaCTH'leCKHX 

KpHCTa.JIJiaX THDa KaM<l>ophl, a TaK:lKe HCCJleAOBaHhl 

Apyme MOJieKyJISipHhle KpHCTaJIJlhl. J13MepeHhl 

<Pououuhle cneKTphl MeTa-, opTo- u napaKCHJIOJia B 

3aBHCHMOCTH OT TeMnepaTyphl H AaBJieHHSI. J1c­

CJieAOBaHa <t>a30BaSI AHarpaMMa CHCTeMhl 

K 1_/NH4)xSCN u AHHaMHKa NH4-rpynnhl B 

3aBHCHMOCTH OT KOHU,eHTpaU,HH, TeMnepaTyphl H 

AaBJieHHSI. Ha cneKTpoMeTpe KD,COr n3y'leHhl KO­

Jie6aTeJihHhle CDeKTphl MeJIKOAHCnepcHhiX CHJIHKa­

TOB H aACOp6HpoBaHHOH Ha HHX BOAbl (26). Pe3yJih­

TaTbl HCDOJ1b3YIOTCSI AJISI BhiSICHeHHSI MHKpocKODH'le­

CKHX MeXaHH3MOB aACOp6U,HH BOAbl Ha DOBepXHOCTH 

CneKTpoMeTp Heynpyroro pacce­

IIHHII HeHTpOHOB 8 00p8THOH reo­

MeTpHH HEPA-nP 



CHJIHKaTOB. Opose'"'eua cepull 3KcnepuMenros no 
HCCJie'"'OBaHHIO KpHCTaJIJIH'IeCKOro 3JleKTpH11ecKOro 

noJill <K3ll) B coe'"'uueuugx ReCu2Si2 <Re = Nd, 

Pr, Er, Tb, Ho) [27 ]. Onpe'"'eJien~>~ napaMeTpbl '"'J151 
Nd H Pr. lhy'laJIHCb cneKTpbl MarHHTHbiX B03-

HERTPOHHA.SI .SI~EPHA.SI cJ)H3HKA 

B Jia6oparopuu npo'"'OJI.lKaJiac& peaJIHJau,ug 
pauee HaMe'leHHOH nporpaMMbl 3KCnepHMeHTaJibHO­

ro H3y'leHH51 <!>y"'"'aMeHTaJibHbiX CBOHCTB HeHTpoHa, 
napymeHH51 'leTHOCTH npH B3aHMO'"'eHCTBHH MeMeH­
HbiX uenTponos c MPaMu, Kananos pacnMa uenT­
ponn~>~x pe3onaucos u T.'"'. Pa6oTbl BblnOJIHeHbl ua 
HMnyJI&eHbiX ueiiTponn~>~x HCTO'IHHKax HBP-2 u 
HBP-30 JIH<l> 011.SII1, a TaK:lKe na uenTponn~>~x 
HCTO'IHHKax PMa Mepn~>~x u,enTpoB MHpa <TIH.SI<l>, 
faT'IHna; OK-P~:lK u Jioc-AJiaMoc, ClliA; fapxuur, 
<l>Pf; lleKuu, KuTan). 

B paMKax nporpaMMbl ucCJie'"'osauug 3JieKTpo­
MarnHTHbiX CBOHCTB HeHTpoHa B COBMeCTHOM 3KC­

nepHMeHTe .ll.y6ua - fapxuur BblnOJIHeHbl H3Me­
peuug nOJlHOro Ce'leHH51 B3aHMO'"'eHCTBH51 KBa3HMO­
HOXpoMaTH'IeCKHX HeHTp<>HOB B HHTepBaJie 3HepmH 

1-2000 38 C oopa3U,OM H3 H30TOna 208Pb (28 ). 

AHaJIH3 peJyJI&TaToB noJBOJIHJI '"'aT& uosy10 3KC­
nepuMeHTaJibHYIO OU,eHKY 3JleKTpH'IeCKOH nOJI51pH-

3yeMOCTH ueiiTpona an = ( -0,3 ± 0,5) ·10-42 cM3 

(npu bne = -1,32 · 10-3 <!>M). K 3a'"'a11e onpe'"'e­

JieHH51 BeJIH'IHHbl an Tecuo npHMbiKaeT npo(ineMa 

uenTpoH-3JieKTponuoro B3aHMo'"'encTBH51. B Jia6opa­

Topuu pa3BHT HOBbiH llO'"'XO'"' K COBMeCTHOMY 
aHaJIH3y 3KCnepHMeHTaJibHbiX '"'aHHbiX nO nOJIHbiM 

HeHTp<>HHbiM Ce'leHH51M H '"'H<t><l>epeHU,HaJibHbiM ce­
'leHH51M ynpyroro pacce51HH51 p-ueiiTponos (npoeKT 

YfPA), KOTOpbiH n03BOJ1HT H3BJ1e'lb KaK an' TaK H 

aMDJIHTY'"'Y (n-e)-s3anMo'"'eHCTBH51 bne. PeanuJa­

U.H51 npoeKTa YfPA Be'"'eTC51 COBMeCTHO C HHCTHTyTa­
MH Mepn~>~x ucCJie'"'osauuu B Kuese (Y Kpauua) u 
P:lKe:lKe (llexuH), a TaK.JKe c Texnu'leCKHM yuusep­
CHTeTOM B M10nxeue <<l>Pf). Ha nporoTune ycTa­
HOBKH YfPA uJy'len PM MeTO'"'H'IeCKHX sonpocos, 
B 'laCTHOCTH noJiy'leHbl HOBble '"'aHHble 0 BKJIMe 

p-BOJlHOBOro pacCeSIHHSI Ha TSI:lKeJibiX Mpax. 

,U.pyrou <!>y"'"'aMeHTaJibHOH xapaKTepHCTHKOH 
HeHTpoHa SIBJ151eTCSI ero BpeM51 :lKH3HH T OTHOCH-n 
TeJI&no ,8-pacna'"'a. Pauee coo6IIJ,aJIOC& o cosMeCTn~>~x 
H3MepeHH.!IX T n KOJlJlaOOpau,HeH ,U.y6Ha - faT'IHHa 

ua yCTanoBKe KOBIII. BbiJla '"'ocTurnyTa TO'IHOCT& 

H3MepeHH.!I T n OKOJlO 0,3%. Tipu 3TOM OOHapy:lKeHa 

anoMaJI&HaH yTe'IKa YXH, 6oJiee 'leM B 100 pa3 npe-

6y~eH H B CHCTeMaX C npoMe:lKyTO'IHOH BaJieHTHO­

CTbiO ( B) CeNi, Ce(La, Y)Ni u PrCe(La, Y)Ni c 

u,eJI&IO ucCJie'"'osanuH Tpauc<t>opMau,uu K3TI npu 

nepexoAe OT TIB K KO"'"'OBCKOMY pe:lKHMY 4/-3JieKT­

pouuou o6oJio'IKH. 

BbiUJaiOIIJ,aSI TeopeTH'IeCKYIO OU,eHKY H3 3KCne­
puMeHTaJibHbiX '"'aHHbiX, noJiy'leHHbiX C O'leHb XO­

JlO'"'HbiMH HeHTpoHaMH (QXH) • .ll.Jill HCCJie'"'oBaHH.!I 
npH'IHH TaKOH yTe'IKH C03'"'aHa OpHrHHaJibHa51 Me­

TO'"'HKa, KOTOpaH 6y'"'eT HCnOJlb30BaHa B faT'IHHe 
nOCJie n yCKa (B nepBOM KBapTaJie 1993 r.) HOBOro Ka­
HaJia Y X H, 

TipeU,H3HOHHOe H3Mepeuue T n SIBJllleTC.!I O'"'HOH 

H3 U,eJieH HOBOro npoeKTa, pa3pa6aTb1BaeMOro COB­
MeCTHO JIH<l> u BHI1113<1> (Ap3aMac-16). Cnpo­
eKTuposaua H H3roTaBJ1HBaeTC.!I ycTaHOBKa (29 ), KO­
TOpaH n 3BOJ1HT peaJIH30BaTb HOBbiH MeTO'"' H3BJle-

'leHH.!I csepxDJIOTHoro (oKoJio 105 CM-3) ra3a YXH 

H3 HMnyJI&enoro peaKTopa anepuo'"'H'IecKoro 
'"'encTBHH BHfP. Ou,enKH noKa3~>~BaiOT, 'ITO npu 

'"'OCTH:lKeHHH O:lK~aeMbiX napaMeTpoB ycTaHOBKH 

MO:lKHO 6y'"'eT H3MepHTb T n C TO'IHOCTbiO JIY'IUJe 

0,3%. 

CyiiJ,ecTBenuoe pa3BHTue noJiy'lnJia cosMecruaH 

nporpaMMa .ll.y6ua- ClliA (0K-P~:lK u Jloc-AJia­
Moc) no H3y'leHHIO HapymeHH.!I 'leTHOCTH H BpeMeH­
HOH HHBapuaHTHOCTH B peaKU,HliX, Bbl3biBaeMbiX 

uenTponaMH • .ll.JIH ucCJie'"'osauu.s~ uapymenu.11 T-uu­
sapuanTHOCTH B Jloc-aJiaMOCCKOH HaU,HOHaJibHOH 
JiaoopaTOpHH H3roTOBJleH cneU,HaJibHbiH MOHO­

KpHCTaJIJlH'IeCKHH o6pa3eU, 165Ho • .ll.JI51 npose'"'eHH51 
OCHOBHbiX H3MepeHHH HeOOXO'"'HMO C BbiCOKOH TO'I­

HOCTbiO 3HaTb '"'enOJI.!IpH3aU,HIO HeHTp<>HOB B o6pa3-
u,e. .ll.Jig 3TOro Ha CneKTpoMeTpe nOJI9pH30BaHHbiX 

uenTponos u Mep TIOJI.SIHA 6b1Jl co3'"'an noBbiH 
KpHocTaT, u c o6pa3U,OM 165Ho npose'"'eu nepBbiH ce­
auc H3MepeHHH npH y'laCTHH aMepHKaHCKHX <I>H3H­
KOB. Ha HeHTp<>HHbiX HCTO'IHHKaX B Jloc-AJiaMOCe H 
OK-P~:lKe BblnOJIHeHbl cosMeCTHble 3KcnepuMeHTbl 
nO nOHCKY HOBbiX p-BOJlHOBbiX pe30HaHCOB 8 BbiCO­
KooOOraiiJ,eHHOM o6pa3u,e IIJCd, npHroTOBJleHHOM B 

.ll.y6ue. lloJiy'lenuag un<t>opMau,ug oKa3aJiac& o'leH& 

nOJie3HOH '"'J19 DJiaHHpoBaHH9 6y'"'yllJ,HX 3KCnepu­
MeHTOB no uJy'leHHIO 3Qxt>eKTOB uapymeuuu P- u 
T-'leTHOCTH. 

BJIH3KO K 3TOH TeMaTHKe npHMbiKaiOT cosMecT­

Hble pa6oTbl KOJIJia6opau,uu .ll.y6ua - faT'IHHa no 
na6JIIO'"'eHHIO HapymeHH.!I 'leTHOCTH B peaKU,H.!IX C 
BbiJleTOM 3ap9:lKeHHbiX 'laCTHU, Ha BbiCOKOHHTeHCHB­
HOM ny Ke nOJillpH30BaHHbiX TenJIOBhiX HeHTpoHOB 
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CneKTpoMeTp nom1pH30BllHHbiX HelhpoHOB H 11.z1ep (ycT&HOBKa 
TIO.IDIHA) Ha ny'IKe 6ycTepa HliP-30 

llH.slci>. BWia H3Mepeua P-ne'leTna~ acHMMeTpH~ 

apnc B peaKD;HH 10B (n, a)1U. 113 3KCnepHMCHTa.Jlb-

HbiX AaHHbiX AJI~ ao-JlHHHH apnc=(3,4±6;1) 10-7 H 

AJI~ a 1-nuuuu a =(-2,4±1,6)·10-7 6WJa ycra-pnc 
uosneua 8epxugg rpauuu;a ~eKTa, 38a'l HMa~ c 
TO'IKH 3peHH9 TeOpHH. 

Ha p9Ae 'leTHO-'IeTHbiX S~Aep 8 oKpecTHOCTH 
158Gd npoAOJDKeuo H3y'lenue ycHJieHHbiX (AO 10 
pa3) 3JieKTpoMarHHTHbiX nepeXOA08 Me)I(Ay 8biCOK0-
8036y)I(AeHHbiMH COCTO~HH9MH, KOTOpbiC, no-

8HAHMOMY, C8~3aHbl C <l>parMeHTaD;HeH OAHO­
'IaCTH'IHbiX H 4s- H 3p-HeHTpoHHbiX o6oJIO'IeK Ha CO­
CT09HH~, y'laCTBYIOUJ,He B y-nepeXOAaX (30 ). li.JI~ 

~Apa IS?W C08MeCTHbiM aHaJIH30M 3KCnepHMCHTaJib­

HbiX AaHHbiX no (n, y)- H (n, 2y)-peaKD;H~M nOJiy­

'ICHa peKOPAHa~ no nOJIHOTC CXCMa ypo8HeH , BKJIIO­
'IaiOUJ,a~ pauee He H3y'-leHHbiH HHTepBaJI 3He{?rHH 
oo36y)I(AeHHSI l ,5-3,5 M3B [31 ). li.JISI S!Apa 17UVb, 
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o6pa3y10w,eroc~ nOCJie ,8-pacnMa 170Lu, nposeAeHbl 

H3MepeHH9 KaCKMHOro y-H3Jly'leHH9 (32 ). 

3ro no380J1HJ10 cyw,ecrseuuo yTO'lHHTb H3Be­
CTHYIO CXeMy yposueu (puc.11) , noJiy'leHHYIO 
TPMHD;HOHHbiMH MeTOAaMH npeo;n3nouuou S~Aep­

uou cneKTpocKOnHH. ll.aHHbiH 3KCnepHMeHT no­
Ka3aJI HaJIH'IHe HOBbiX B03M0.)KHOCTeH B 3TOH 00-
JiaCTH. 

3asepweubl ua'laTble B 1991 roAy H3Mepeuu~ 
pacnpeACJieHH9 MHOJiteCTBeHHOCTH y-KBaHT08 nOCJie 

paAHao;uouuoro 3axsaTa uenTponos ua S~Apax 
14

'·
148

•
149sm c noMow;&IO ycrauo8KH POMAIIIKA 

(4n-AeTeKTop ua NaJ (Tl)-KpHCTaJIJiax) [33,34 ). 

flOJiy'leHbl HOBble AaHHble 0 pe30HaHCHbiX napaMeT­
pax, o 'laCTHOCTH AJI9 149Sm onpeACJieH yunKaJI&HbiH 
ua6op AaHHbiX no nOJIHbiM PMHaD;HOHHbiM wupuuaM 
(puc.l2). 

llpoAOJI.)KaJIHCb ncCJieAosauuSI peaKo;uu, HHAY­
u;uposauublx HeHTpoHaMH, C 8WieTOM 3apg.)KeHHbiX 
'laCTno; ua cra6HJI&HbiX H PMHoaKTHBHbiX H30TOnax. 
flepBble pe3yJI&TaTbl nOJiy'leHbl 8 H3MepeHHSIX 
~n, p)-peaKD;HH ua PMHOaKTHBHbiX ~pax-Mnweugx 
6Cl H 49V, npoBOAHMbiX C08MeCTHO rpynnOH ll.y6-

Ha - faT'lHHa. 3a8epweua o6pa6oTKa H3Mepeuuu 

peaKU,HH 36Cl ( n,p )36S, npoBeAeHHbiX 8 1991-92 rr. 

KOJ1Jla6opau;ueu ll.y6ua - Jloc-AJiaMoc no MeTOAH­
Ke, pa3pa6oTaHHOH 8 JIHCl>. lloJiy'leHbl AaHHble 0 HO­
BbiX pe30HaHcaX B WHpoKOM HHTepBa.JJe 3HeprHH 
HeHTpouos, Ba.)KHble AJI9 peweHHSI npo6neMbl «ne­
penpoH3BOACTBa» H30TOna 36S 8 TeOpHH HyKJieO­
CHHTe3a. 

flpoAOJI.)KeHO 3KCnepuMeHTaJibHOe H3y'leHHe 
aHOMa.JlbHOH MaCC080H 3a8HCHMOCTH nOTeHD;HaJib­
HOro PMHyca p-pacce9HH9 HeHTpoHOB. nony'leHbl 
yKa3aHHSI Ha cyw;eCTBOBaHHe 8XOAHbiX COCT09HHH B 
HeifTpotlHOM KaHane y KOMnayUA-SIAep 129

•
131 Tl 

[35). 
Pauee coo6w;anoc& o6 H3MepeuHSIX cneKTpoo 

MrH08eHHbiX y-K8aHT08 OCKOJIKOB ACJieHH~ KOMna­

YHA-SIApa 240Pu. 3asepweua o6pa6oTKa 3THX H3Me-
• peHHH [36,37 ). nony'leHbl AaHHble 0 sapuau;uu B 

ueuTpoHHbiX pe3onaucax 239Pu ue3aBHCHMbiX Bblxo­
AOB OCKOJIKOB, o6pa3yiOUJ;HXC9 Ha yposue 2: l %, a 

TaK.)Ke onpeACJieHbl BbiXOAbl H BpeMCHa .)KH3HH 
OCKOJIKOB-H30Mepo8. B npeACJiax TO'IHOCTH 5% CAe­
nau BbiBOA 00 OAHOKaHaJibHOCTH ACJieHHSI H3 KOMna­
YHA-COCTOSIHHH CO CnHHOM 1+. 

B COTPYAHH'ICCT8e c Cl>3H (06uuucK) ua'laTa 
nOAroTOBKa K H3MepeHHSIM 3HepreTH'IeCKOH H yrJJO­
BOH 3aBHCHMOCTCH 3MHCCHH OCKOJIKOB ACJieHHSI B 
~e30HaHCaX Ha OpHeHTHpoBaHHOH ~epHOH MHWeHH 

35u. Muweu& c03AaHa u ycTauooneua ua ny'IKe NQ5 
6ycTepa HBP-30. 

Xopowue B03MO.)KHOCTH AJISI ncCJieAOBaHHSI Ko­
poTKO.)KHByw,ux AeJISIUJ,HXCSI H30MepoB H 3ana3Ab1Ba­
IOUJ,HX HeHTpoHOB ACJieHH~ B MHJlJIHCeKyHAHOH 00-
JiaCTH AaeT uooaSI ycTauooKa ua ny'IKe NQ1l HBP-2. 
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PHc. ll . CxeMa ypooHeH 
170Vb: -- - paHee H3&eCTHble H noA­

T&ePJKAeHHble B 3KCnepHMeHTe ypoBHH; --- - HenOATBeplK­

AeHHble ypooHH;---- BHOBb o6HapyJKeHHble ypoBHH . Cnpaoa­

npHMep 8H8JIH38 ABYXKB8HTOBbiX y-nepexOAOB c ypooHll 

3064,98 K3B 11Ap8 
170Vb. 0003H8'1eHHII Te JKe 

TEOPETJiqECKHE HCCJIE.[(OBAHHSI 

TeopeTH'IeCKHe HCCJie~osaHHR no <I>H3HKe KOH­
~eucuposannhlx cpe~ BeJJHCb, rJiaBHhiM o6pa3oM, 
no CJie~yiO~HM uanpasnenHRM: MexanH3Mhl !l>aJo­
BhiX nepexo~os u BTCn, oTpa)l(eHHR ueiiTpouos 
HT.~. 

.[(JIR CKaJIRpuoH: pemero'lnoH: V'4-Mo~e.nu CTPYK­

Typuoro <l>aJOBOro nepexo~a B paMKaX TeOpHH CBR-
3clHHhiX MO~ ua~eua TeMnepaTypa 3aMep3aHHR 

rc• > Tc [39-41 ]. ,[(JIR H3y'leHHR KPHTH'IeCKOro 

nose~eHHR aToro nepexo~a nOJiy'leHhl lfaCTOTHaR u 
TeMnepaTypHaR 3aBHCHMOCTH JIHHeHHOH H KBa~­

paTHlfHOH BOCnpHHMlfHBOCTeH nyTeM CaMOCOrJI3CO­
B3HHOro 'IHCJieHHOro pemeHHR ypaBHeHHH CBR3aH­
HhiX MO~. npoaHaJIH3HpoB3Hhl ~Ba CJiylfaR: 1) ~e­
aJibH3R KpHCTaJIJIH'IeCK3R pemeTKa C xapaKTepHhiM 

B-nepexo~OM npH rc·· 2) CHCTeMa co CJiylfaHHO pac-

npe~e.neHHhiMH ~e<t>eKTaMH H A-nepexo~oM npu T c• . 
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PHc. 12. 3 aoHCHMOCTb cpeAHel1 KparHOCTH npH paAH81.1HOHHOM 

38XB8Te HelirpoHOB B 
149Sm OT 3HeprHH HeHTpoHOB 

no~roTOBJieHa nporpaMMa HCCJie~OBaHHH Ha 3TOH 

yCTaHOBKe. 

npose~eHa 3KCnepHMeHTaJibHaR nposepKa m­

DOTe3bl A.M.B~nHa o po~euuu B pacnMe 214Bi 

pe30H3HCHOro COCTORHHR (e+ e-e+), paCnMaiO~ero­

CR Ha aneKTpoH u y-KBaHT. B ocuose mnoTe3hl Jie)l(aT 

~aHHble lJ..B.CKOOeJJbl.l;hiHa, nOJiylfeHHhle B 20-x ro­

~ax. YCTaHOBJieH sepxuuH: npe~e.n Ha yposue 10-3 

Ha seposiTHOCTb ucnycKaHHR Tpua~hl (e+ e-e- ) npu 

pacna~ smpa 214Bi (38 ]. 

06cy~aiOTCR 3KcnepHMeHTaJibHhle acneKThl npe~­
CTaBJieHHOH TeOpHH. 

npose~eH 3HaJIH3 MHOroKOMnOHeHTHOro napa­
MeTpa nopsmKa B cynepHOHHOM npoBO~HHKe 

CsHSO 4• Onpe~e.neua CHMMeTpHR ua6JIIO~aeMhiX 
cynepHOHHbiX H HenpoBO~R~HX <Pa3. npe~CKa3aHa 
CHMMeTpHR 4>a3 BhiCOKOro ~aBJieHHR ( 42 ). 

B paMKax MO~eJJH 3Mepu BhllfHCJieua cneKT­
paJibHaSI OJIOTHOCTb ~hlpKH, ~BH)I(y~eHCR no aHTH­
<t>eppoMarHHTHOMY OCHOBHOMY COCTORHHIO. noKa3a­
HO, 'ITO B6JIH3H KB33Hlf3CTH'IHOro nOJIIOCa Co6CTBeH­
H3SI 3HepmR He~HaroHaJibH3. nepeMeWHB3HHe 
CHHrJieTa H TpHOJieTa 33BHCHT OT BOJIHOBOro BeKTO­
pa. npoBe~eHa OIJ;eHKa OnTH'IeCKOH npoBO~HMOCTH. 
PeJyJibTaTbl xopomo cornacyiOTcR c 3KcnepuMen­
TaJibHbiMH ~aHHhiMH H lfHCJieHHhiMH paClfeTaMH. 

B paMKax MO~e.nu XonCTeH:ua paccMOTpeHa B03-
MO)I(HOCTb o6pa30B3HHR aBTOJIOKaJIH30BaHHOro CO­
CTOSIHHSI . BhiJIO nOK333HO, 'ITO B OTJIHlfHe OT 
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KOHTHHYaJibHOro npe.z.e.na peweHHe y paBHeHHSI 

Illpe.z.aurepa ua 2D-peweTKe B a.AHa6aTH'IecKOM 

npHMHXeHHH npHBO,AHT K 00p330B3HHIO 6apbepa, 

p33,AeJI5110J.Qero 3BTOJIOKaJIH30B3HHble H ,AeJIO­

KaJIH30B3HHble COCT051HHSI (43 ). 

npapo.z.a MHOrHX HeOObi'IHbiX CBOHCTB BbiCOKO­

TeMnepaTypHbiX CBepxnpoBO,AHHKOB ooycna BnHBa­

eTCSI HaJIH'IHeM B HHX paaynOp51,AO'IeHHOH CHCTeMbl 

cna6b1X (.AX03e$:OHOBCKHX) CBSI3eH. 8 paMK3X MO­

,AeJIH CBepxnpoBO,ASIDJ,HX rpauyn CO cny'laHHO pac­

npe,AeJieHHbiMH $!33MH MeTO,A3MH peuo pMaJIH-

331J.HOHHOH rpynnbl B peDllH'IHOM DpoCTp3HCTBe 6bl­

no DOK333HO, 'ITO B03Bp3THbiH n epeXO,A 

KOCTepnau,a-Taynecca npoucxo,AHT TOJJbKO M SI aua­

'leHHH napaMeTpa nOp51,AK3 B 00n3CTH 

:rc/8 < A < 1 ,2:rc/8. 
TeopeTH'IecKH paccMOTpeubl ocuoauble oco6eu­

HOCTH npou,ecca OTpaXeHHSI DMS1pH30B3HHbiX Ten­

nOBbiX HeHTpoHOB OT DOBepXHOCTH O,AHOMe pHO He­

O,AHOpo,AHbiX DJJeHOK C HeKonnHHeapHbiM rny6HH­

HbiM nose.z.euneM noKaJibHOH uaMarun'leHHOCTH. Ha 

OCHOBe peweHHOH 33,A3'1H npe,AnOXeH HOBbiH CDOCOO 

pacmu<PpoBKH rny6uuuol1 CTPYKTYPhl uaMa rHH'IeH­

HOCTH DJJeHOK, 33KJII0'1310UlHHCSI B H3MepeHHH HOp­

MaJibHOH K DOBepXHOCTH KOMDOHeHTbl BeKTOpa 

nonsrpaay10mel1 cnoco6uOCTH DJJeHKH (44 ). 

8 paMK3X .AH<P<PY3HOH MO,AeJIH p33BHT DO,AXO,A, 

D03BM5110UlHH ODHC3Tb npou,ecc K3Ha.TIHpoB3HHSI 

6blcTpbiX nerKHX HOHOB B npHDOBepXHOCTHOH 

00n3CTH MHOroKOMDOHeHTHbiX HH3KOCHMMeTpH'1-

HbiX KpHCTa.TinOB. no,AXO,A cymeCTBeHHO p3CWHpS1eT 

B03MOXHOCTH H3y'leHHSI rny6HHHbiX 33BHCHMOCTeH 

CTPYKTypublx u .z.uuaMn'lecKnx cao11CTa 8 T Cn Mo­

uoKpHCTa.TinH'IecKnx DJJeHOK. 

C HCDMb30B3HHeM MeTO,AHKH p3C'IeTOB H3 OCHO­

Be M3pKOBCKHX npou,eCCOB H, B '13CTHOCTH, peweHHSI 

ypaBHeHHSI <I>oKKepa - nnauKa - KonMoropoaa 

onucau MexaunaM pa6oTbl RF-CKBH.AOB u a DJJaro 

BMbT-aMnepHOH X3p3KTepHCTHKH B cny'lae , KOr.Qa 

BeJIH'IHHa CR N SIMSieTCSI MaJibiM napaMeTpoM (3.Aecb 

C H R N - COOTBeTCTBeHHO eMKOCTb H. CODpoTHB­

neuae .QX03e$:OHOBCKOro KOHT3KT3). 

l1ay1.1eua pa6oTa RF-cKBH.Aa (npu {3 » 1) a cny­

'lae, KOr.Qa Q-$lKTOp (Q » 1) H K03$PHU.HeHT 

CBSI3H K MeQy KMbU.OM H KOHTypoM y.QOM eTBOpSI­

IOT HeKOTOpoMy '13CTHOMY COOTHOWeHHIO. 8 3TOM 

cny1.1ae y.z.aeTCSI pewHTb 33-Aa'ly auaJIHTH'IeCKH. 

DbiJIH Bbi'IHcneubl napaMeTpbl BbiXO.QHbiX xapaK-

nPHKJIAJI.HbiE 11CCJIEJI.OBAHI1SI 

llony'leHHe SI.AepHbiX ,A3HHbiX .AnSI 3 TOMHOH 

3HepreTHKH. 8 p3MK3X nporpaMMbl C03.Q3HHSI HOBOro 

DOKMeHHSI ::mepreTH'IeCKHX peaKTOpoB H3 6yCTepe 
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TepHCTHK CKBH,A3, B '13CTHOCTH 33BHCHMOCTb cpe.QHeH 

3MDJJHTY.Qb1 BbiXO.QHOro HanpSIXeHHSI Vr.f' 3MDJJHTy-

.Qbl TOK3 /r/H M3rHHTHOro DOTOK3 cJ>~c. 

TeopeTH'IecKne pa6oTb1 B OT,Ae.ne 51,Aepuoii 

<PH3HKH JIH<I> BeJIHCb DO TpeM uanpaaneHHSIM: 3neK­

TpoM3rHHTHble CBOHCTB3 HeHTpoua, KJI3CTepH3SI 

pa,AH03KTHBHOCTb H CBOHCTB3 ynbTpaxonO.QHbiX HeH­

TpoHOB. 

npoae,AeHbl paC'IeTbl 3neKTpH'IeCKOH nonsrpH3y­

eMOCTH an CBoOO,AHOro H CBSI33HHOro B jf,AepHOH M3-

TepHH HeHTpoHa (45 ). nony'leHHble 3H3'1eHHSI an 

H3XO.QSITCSI B KMH'IeCTBeHHOM cornaCHH C cymeCTBy­

IOUlHMH 3KCnepHMeHTaJibHbiMH OU,eHK3MH. 

Ha OCHOBe MHKpocKODH'IeCKOro DO,AXO.Qa K ODH­

C3HHIO CDOHT3HHOH 3MHCCHH TSIXeJibiX KJJaCTepoB 

c.Qe.nauo npe.QcKaaauue HaJIH'IHSI uo&oii o6naCTH 

KJI3CTepHOH pa,AH03KTHBHOCTH a6nH3H 3TOMHOro HO­

Mepa A :::::: 110 (46,47 ). PeaynbT3Thl npe.QBapHTeJib­

Hblx H3MepeHHH H3 51,Ape 
114

8a, CHHTe3HpoB3HHOro 

npH CTOnKHOBeHHH TSIXeJibiX HOHOB B J15J.p 0115111 H 

pacna,AaiOmerocSI c BbiJleToM 
12

C, ue npoTnaope'laT 

npe.QCK333HHSIM TeOpHH. 

Jl.nSI H3y'leHHSI 3HOMaJibHhiX DOTepb ynbTpaxo­

nO.QHbiX ueiiTpoHOB (YXH) B na6oparopHH paapa6o­

T3H 3KCnepHMeHTaJibHhiH MeTO.Q H3MepeHHH OTpa­

xeHHSI YXH oT nopowKoB. linaro.QapSI .Qn<P<Pyauu 

HeHTpoHa MeQy 3epH3MH H MHOroKp3THOMY OTpa­

xeHHIO OT noaepxuOCTH OT.QeJibHhiX aepeu yae.nu­

'IHBaeTCSI 'IYBCTBHTeJibHOCTb K HeOOnbWHM DOTepSIM 

DpH O.QHOKp3THOM OTpaXeHHH. Jl.ml HHTepnpeT3LJ.HH 

peaynbTaroa H3Mepeuul1 ueo6xo.QHMO 6b1Jlo paapa-

6oTaTb TeopHIO aJib6e.Qo oT .QHcnepcuhlx cpe.Q c Bbi­

COKHM OTpaXeHHeM 3epeu. Db1Jl3 npe.QnO)I(eHa MO­

.QeJib, Y'IHTbiB310lll3H MHHHHe ua aJib6e.Qo DJJOT­

HOCTH ynaKOBKH 3epeu. C DOMOJ.QbiO 3TOH MO.QeJIH 

YAaJIOCb .QOOHTbCH Ka'leCTaeuuoro cornacHH c 3KC­

nepnMeHTaJibHhiMH peaynbT3T3MH (48 ). 

Jl.ng BbiSICHeHHSI npHMeHHMOCTH ODTH'IeCKOfO 

noTeHU.HaJia npu onncaHHH oTpa)l(eHHSI YXH OT 

noaepxuOCTH paa.Qe.na 6b1Jla no.Qpo6uo npoauanu­

aupoaaua TeOpHSI MHOroKp3THOfO paCCeSIHHSI BOnH, H 

C ee DOMOUlbiO 6biJIH uaH,AeHbl nonpaBKH K 0Tp3)1(e­

HHIO OT DOBepXHOCTH MOHOKpHCTa.Tin3 C TO'IHOCTbiO 

.QO (d!J./, r.Qe d- napaMeTp peweTKH, A.- MHHa 

BMHbl HeHTpoHa. 

HliP-30 npoae.Qeubl H3Mepeuusr <PYHKU.HH nonuoro 

nponyCK3HHSI H C3MOHH,AHK3U.HH B Ce'leHHH .QeJieHHSI 

H3 51,Ap3X 
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Th, 
238U H 
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3Heprnn HeHTpoH08 8DJIOTb AO 200 K38 (49,50 ).li,JJSI 

H3MepeHH}) TellJI08biX Ce'leHHH peaKTOpHbiX Ma­

TepHaJJ08 npo8eAeHa MOAepHH3a~H}) ycTaH08KH 

li,HH-1 Ha ny1.1Ke NQ7 HliP-30. Ha1.1aTa pea.nuaa~H}) 

nporpaMMbl H3MepeHHH. 

AKTH8a~HOHHbiH aHaJIH3. PaHee coo6w;anoch o 

paapa6oTKe npu6opo8 Tnna <<AaoT» AJI)) 3KcnpeccHo­

ro aHannaa COAep)KaHH}) aaoTa 8 aepH08biX KYJibTY­

pax, KOM6HKOpM3X H 330TCOAep)K3ll.\HX OpraHH­

'IeCKHX COeAHHeHH})X (51). 8 1992 roAy npo8eAeHa 

AOpa6oTKa n KoppeKTHpo8Ka MeTOAHK u cxeMHhlx 

peweHHH no peayJibT3T3M npoH380ACT8eHHbiX HCnbi­

T3HHH. 0KOH'I3TeJlbH3}) AOKyMeHT3~H}) nepeAaHa 8 

HHCTHTYT TexHH'IecKon <t>nanKH (qeJI))6HHCK-70) 

AJI)) cepnnHoro uaroroBJleHH}) npu6opo8. 0Ka3hl8a­

nach TeXHH'IeCK3}) nOMOll.\b 8 H3CTpoHKe npHOOpo8. 

lloJiy'leHHble 8 pe3yJibT3Te MHOroJieTHHX HCnbi­

T3HHH MeTOAH'IeCKHe 803M0)KH0CTH npHOOpo8 6biJIH 

AOJIO)KeHbl Ha Me)I(AyHapoAHOH KOH<I>epeH~HH "8 

CiliA. 

CosMeCTHO c YHn8epcnTeTOM 8 TpoHxenMe 

(Hop8em})), HHCTHTYTOM reorpa<l>nn PAH H HH­

CTHTYTOM reonomu P AH 6b1Jln npo8eAeHhl ucCJieAo-

83HH}) 8 OOJI3CTH oxpaHbl OKPY)K310ll.\eH cpeAhl. no­

Jiy'leHbl cpa8HHTeJibHhle A3HHhle o pacnpeAeJieHHH 

T)))KeJlbiX MeTaJJJ108 H peAK03eMeJibHbiX 3JieMeHT08 

80 MXaX, CHere, AOHHbiX OTJIO)KeHH})X 8 paHOHe li,y6-

Hbl, B HeKOTOpbiX perHOH3X ~eHTpaJJbHbiX paHOH08 

Poccuu, Hop8ernn, 3eMJIH <l>pau~a Hocn<t>a, Tan­

Mhlpa. PeayJihTaThl ncCJieA08aHnn AOKJI3Ahl8aJJHCb 

Ha Tpex Me)I(AyHapoAHbiX C08ew;aHH})X H Ha C08e­

ll.\3HHH AMepnKaHcKoro })Aepuoro o6w;ecTBa. 

HeitTpoHHaJI pa,l\Horpa<t>H}). Co8MeCTHO c Bhl­

cwen WKOJIOH 3KOHOMHKH, TeXHHKH H KYJibTypbl 8 

Jlenn~ure nony'leHhl 3KcnepnMeHTaJJbHhle peaynh­

TaThl o nepeHoce H 20, HOH08 Gd, Cd u ux co­

eAHHeHnn THna ~HTp3T08 8 6eTOH3X H ~eMeHT3X. 
llpo~eCCbl nepeHOC3 H3Y'IaJJHCb C HCnOJib3083HHeM 

MeTOAOB HeHTpoHHOH paAHOrpa<t>nn Ha HliP-2. 

3KcnepnMeHTbl noKaaann, 'ITO 8 OTJIH'IHe OT H
2
0 

HOHbl H HX KOMnJieKCbl nepeHOC})TC}) 8 rny6h 6eTOH08 

He 8 npo~ecce AH<I><t>y3HH 8 OCH08HOH M3TpH~e Ma­

Tepnana, a TOJihKO no MHKpoTpew;nHaM c paaMepaMn 

OT 100 AO 1000 MKM. 3H3HHe T3KHX npo~eCC08 He­

CTa~HOHapHOro nepeuoca KpanHe 83)KHO npu uay­

'leHnn CTapeHH}) 6eTOH08, OCOOeHHO npH 803-

AeHCT8HH HarpyaoK B 80AHOH cpeAe c npnMeC})MH 

HOH08 T}))KeJibiX MeTaJIJI08 H opraHH'IeCKHX KOMn­

JieKC08. 

PaAHa~HOHHhle HCCJieA08aHH}). Co8MeCTHo c 

Jla6oparopnen c8epx8hiCOKHX aueprun npo8eAeH 

~HKJI pa6oT no uay1.1eHHIO paAna~uouuon CTOHKOCTH 

Si-AeTeKTOpo8 8 ny'IKax 6blcTphlx uenTpoH08. Bnep-

8hle noJiy'leHbl A3HHble 0 803MO)KH0CTH HCnOJib30-

83HH}) 8b16paHHoro Tuna AeTeKTopa AO <l>n10euca 

1014 CM-2 no 6hlcTpb1M uenTpoHaM. PeayJihTaThl 

HCCJleA083HHH nOK33aJJH, 'ITO TaKHe AeTeKTOpbl 

MO)KHO HCnOJib30BaTb KaK 8 3KCnepHMeHT3X H3 yc­

KOpHTeJlbHbiX KOMDJieKC3X, T3K H npH C03AaHHH 6bi­

CTpoAeHCT8YIOll.\HX M03aHK AJI)) perHCTpa~HH TellJI0-

8biX HeHTpoH08 8 HMnyJibCHbiX HCTO'IHHKaX HeHTpo­

H08. 

HeitTpoHHoe JierHpo8aHHe KpeMHHJI. Ha ny1.1Ke 

NQ3 peaKTopa HliP-2 uay1.1eHbl 803MO)KHOCTH uenT­

pouuoro nerupo8aHHSJ KpeMHHSJ. Ha C03A3HHOH 

onhiTHOH ycTaH08Ke o6ny1.1eH MOHOKpHCTaJJJIH­

'IeCKHH CiiHTOK KpeMHH}) AH3MeTpoM 61 MM H AJIHHOH 

242 MM. HaMepeHne 3JieKTpH'IeCKHX napaMeTpo8 

nempo8aHHOro CJIHTKa noKaaanu, 'ITO ero cpeAHee 

YAeJibHoe conpoTnBJieHne 61 OM· CM c paa6pocoM He 

OOJiee 3% COOTBeTCTByeT Tpe0083HH})M 33K33'1HK3. 

Ha1.1aTo C03AaHne npoMbiWJieHHOH ycTaH08KH c npo­

H380AHTeJibHOCTbiO AO 1 TOHHbl B rnA C M3KCHMaJib­

HbiMH p33MepaMH 00p33~0B: AH3MeTpoM 127 MM H 
AJIHHOH .370 MM. 

PacceJIHHe ycKopeHHbiX HOH08 reJIHJI. Hoshle 

803MO)KHOCTH AJI)) CTPYKTYPHhlx ncCJieA08aHnn 8bl­

coKoTeMnepaTypHhlx csepxnpo80A))IIJ;HX MaTe­

puano8 OTKpb183eT OC80eHHe Ha yCKOpHTeJie 3r-5 

KOM6HH3~HH MeTOA08 KaHaJJHpo83HH}) H 00p3THOro 

pacce})HH}). libiJIH 8hlnOJIHeHhl 3KcnepnMeHTbl no 

o6paTHOMY pacceSJHHIO HOH08 reJIH)) C 3Hepruen 

3,6 M aB OT MOHOKpHCTaJJJIH'IecKon DJieHKH Y123 

TOJIII.\HHOH 1400 A ua nOAJIO)KKe H3 THTaHaTa 

CTpoH~HSI 8 n03H~HH K3HaJJHpo83HHSI no Hanpa8-

JieHHIO <001 >. Ha6JIJOAaeMoe pacce})HHe B ocuo8-

HOM C8})33HO C HaJIH'IHeM Ae<l>eKT08 H CMew;eHHH 

})Aep H3 peryJISipHbiX KpHCTaJIJIOrpa<I>H'IeCKHX no-

3H~HH. HaMepeuuoe pacnpeAeJieHne Ae<l>eKT08 cy­

w;ecTBeuuo HeOAHOpoAHO no TOJill.\HHe nJieHKH. Peao­

uaucuhln xapaKTep pacce})HH}) nouo8 reJIH)) Ha 

KHCJIOpoAe (E = 3,045 MaB) noasoJIHJI 'leTKo Bhl-pe3 
AeJIHTb pacceSJHHe H3 KHCJIOpoAHOH nOApeweTKe H 

8nep8ble H3MepHTb yrJI08YIO WHpHHY JIYHKH Ka­

HaJJHpo83HHSI KHCJIOpoAHOH nOApeweTKH, KOTOpaSI 

OKa3aJJaCb 3H3'1HTeJlbHO MeHbWe WHpHHbl JIYHOK 

6apue80H, MeAHOH H HTTpHe80H nOApeweTOK. 

8 biCOKOTeMnepaTypHaJI C8epxnpo80,1\HMOCTb. 

PaapaOOTaHa MeTOAHKa nOJiy'leHH}) TOHKHX C8epx­

npo80ASIII.\HX nneuoK YBa2Cu30
7
_J (<5 « l) Ha noA-

JIO)KKe H3 Y 2BaCu05 AJISI pa3JIH'IHbiX ycTpoHCT8, 8 

TOM 'IHCJle AJISJ RF-CK8HA08. nony'leHhl nJieHKH co 

CJieAYIOll.\HMH napaMeTpaMn: yAeJihHOe conpoTH8Jie­

uue pu KOMHaTuon TeMnepaType 0,7-4 MOM ·eM, 

T = 92 K, wnpnHa nepexoAa !:J.T = 1 K, KPHTH-c c 

'leCKHH TOK J c :::: 20 A· CM-2 npu 77 K. CoaAaH nnKo-

80JibTMeTp up ocuo8e BTCll-CK8HAa [52), KOTOphln 

no \I Y8CT8HTeJlbHOCTH 8 30 pa3 JIY'IWe nonynpo-

80AHHK08b1X npHOOpo8. 
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6A30BbiE YCTAHOBKH 

HMOYJibCHhiA PEAKTOP HBP-2 

B nepuo.z. c 1.10.91 no 1.10.92 HBP-2 npopa6o­
Ta.TI 2666 'laCOB (10 1.\HKJIOB) Ha lPH3H'IeCKHe 3KC­
nepHMeHThl ua 12 ny'IKaX HeHTpoHOB. 

C ua'la.Tia auepreTH'IecKoro nycKa (KoHel.\ 
1980 r.) .z.o 1.1 0. 92 peaKTOP npopa6oTa.TI 23040 'la­
cos. K 1.10.92 nO.Z.BH)KHhiH OTpa)KaTeJJb no-2 npo­
paOOTa.TI ua MO~HOCTH 2 MBT 13067 'lacos. Pa3pe­
meHHhiH pecypcHhiH lPJIIOeHC no 1.\eHTpy JJOnaCTH 
00-2 COCT3BJISieT 6, 7 ·1025 H/M2 .Z.JJSI HeHTpoHOB C 
auepl'QeH 6onee 0, I MaB. K 1.1 0. 92 uapa6oTaHHbiH 
lPJJIOeuc cocTaBHJJ4, 71·1025 u/M2

• B CB513H c O)KH.z.a­
eMOH BhlpaOOTKOH MeXaHH'IeCKOfO H pa.z.Hai.\HOHHO­
ro pecypcOB 00-2 JJeTOM 1994 r. OH 6y.z.eT 3aMeHeH 
Ha HOBhiH nO.Z.BH)KHbiH (pe3epBHhiH) OTpa)KaTeJJb 
n0-2P. 

Bhlropauue TODJJHBa ua 1.1 0. 92 cocTasuno 
3,58% npoTHB npoeKTHOfO 3Ha'leHH515%. 

PA3B.HTHE 
H COBEPlliEHCTBOBAHHE HBP-2 

CHcTeMa KOHTpoJJ51 TBaJJoB. B ocuosuoM Jasep­
meuhl ..,aOOThl no C03.Z.aHHIO aBTOMaTH3HpoBaHHOH 
CHCTeMhl KOHTpoJJSI repMeTH'IHOCTH oOOJIO'IeK TenJJO­
B~eJJ51IO~HX aJJeMeHTOB B aKTHBHOH 3oue. CucTeMa 
6y.z.eT KOHTpoJJHpoBaTb aKTHBHOCTb ra3a B aproHO­
BOH noJiocTH pacumpHTeJJbHOro 6aKa I KOHTypa c 
noMO~biO Ge(Li)-.z.eTeKTopa. Opu no51BJJeuuu ra3o-
06pa3Hhlx npo.z.yKTOB .z.eneuug ua nyJJhTe ynpas­
neuuSI peaKTOpa aBTOMaTH'IeCKH 6y.z.eT nOSIBJISITbCSI 
COOTBeTCTBYIO~a51 HHlPopMai.\HSI. 

ABTOMaTH3HpoBaHHaSI CHCTeMa HH<tK>pMai.\HH H 
ynpaBJJeHHR (ACHY) HliP-2. B 1992 ro.z.y 6b1JJO 
npo.z.on)Keuo co3.z.auue ACHY peaKTopa. ACHY 
COCTOHT H3 Tpex nO.Z.CHCTeM: I) TeXHH'IeCKOfO KOHT­
poJJ51 (T); 2) KOHTpoJJ51 peaKTopa H OTpa)KaTeJJ SI (R); 

3) JJOrn'leCKOH CHCTeMbl 06paOOTKH H lPoPMHpo­
BaHH51 cuma.TIOB ynpasneuug H 3a~HTbl (L). CocTo­
SIHHe nO.Z.CHCTeM Ha KOHel.\ 1992 r . CJJeAyiOW.ee: 
nO.Z.CHCTeMa T npomJJa paOO'IHe HCnbiTaHHSI H fOTOBa 
K 3KCDJJyaTai.\HH; no.z.cucTeMa R H3roTosneua H npo­
XO.Z.HT paOO'IHe HCnbiTaHHSI; nO.Z.CHCTeMa L pa3pa6a­
ThiBaeTC51. 

llO.Z.BH}I(Hble OTpa)KaTeJJH. 0 po.z.OJJ)KaJIOCb 
H3fOTOBJJeHHe HOBOfO (pe3epBHOfO) OTpa)l{aTeJJSI 
no-2P (BapuaHT CTaJibHhiX poTOpoB). CAeJJaHO 14 
COOpo'IHhiX eAH~HI.\ MaWHHbl. 0AHaKO 3aBepUIHTb ee 
H3roTosneuue B 1992 roAy ue YAaJIOCb H3-3a ueAo-

KpHoreHHbiH 3llMeAJIHTeJib H3 T&ep.!IOI'O MeTaHa peaKTopa H6P-2 
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4 8 12 16 20 24 28 

PHc. 13. HaMeHeHHe "aBJJeHHll P ,.r:r H TeMneparypbl T ,.r:r 8 aa­

MeJVIHTe.ne H TeMneparypbl T1,.ocr H TlMocr 8 "8YX TO'IK8X TellJI0-

801"0 MOCTB 38MeJI,JIHTeJISI: f - 8 'I - 38MeJI,JIHTeJlb 38nOJIHeH 

re.nHeM "o I aTM; t - 14 'I- no,!tbeM MOIUHOCTH HliP-2 "o I MDT; • 

f- 19,5 'I - peaKTOp OCT8HOBJleH; f- 21 'I - 38MeJI,JIHTeJlb CO­

eAHHeH C peCHBepoM, OXJI8JK"eHHe 8biKJIIO'IeHO 

CTaTO'IHOI"O lPHHaHCHpoBaHHSI B CBSI3H C. pe3KHM 
nO~Opo:lKaHHeM MaTepHa.TIOB H ODJiaTbl paOOT. J.iJ-3a 

OTCYTCTBHSI lPHHaHCHpoBaHHSI OCTaHOBJieHa pa3pa­
OOTKa HOBOro OTpa:lKaTeJISI n0-2PM (sapuaHT HHKe­

JieBbiX J>OTOJ>OB). 

KpuoreHHbiH 3aMe.IJ.JIHTeJI&. 3asepweHbl pa6oTbl 

no H3I"OTOBJieHHIO KpHOreHHOro 3aMe~JIHTeJISI (K3) 

Ha OCHOBe TBep~oro MeTaHa. 3aMe~JIHTeJib 6b1Jl ycTa­

HOBJieH Ha WTaTHOM MeCTe OKOJIO aKTHBHOH 30Hbl, 

oTpa6oTaHbl TpaHcnopTHble onepau;uu no ero yCTa­

HOBKe H YJJ.a.TJeHHIO OT 30Hbl, CMOHTHpoBaHbl H Ha.Tia­

:lKeHbl CHCTeMbl KOHTJ>OJISI H ~HarHOCTHKH. B OKTS16pe 
1992 r. npoBe~eHbl KOMDJieKCHble TeXHOJIOrH'IeCKHe 
HCnbiTaHHSI K3 c JaxoJia:lKHBaHHeM MeTaHa ~o 12 K. 

Pa3pa6oTaHa nporpaMMa ucnbiTaHHH K3 npu pa6oTe 

peaKTOpa Ha MOIIJ,HOCTH, OOocHOBaHa 6e30naCHOCTb 

npoBe~eHHSI 3THX HCnbiTaHHH npu onpe~eJieHHbiX 
orpaHn'leHHSIX (He 6oJiee 5 M BT ·'lac) . 

30.10.92 - 5.11.92 OCyiiJ,eCTBJieH lPH3H'IeCKHH 
nycK K3 npu pa6oTe 11BP-2 aa MOW.HOCTH ~o 1 MBT 

BKJIIO'IHTeJI&ao. BbiJIH H3MepeHbl TenJio<l>HJH'IecKue 
u HenTpoaao-<t>uJn'leCKHe xapaKTepuCTHKH K3. 

npu MOID;HOCTH 1 MBT noJiy'leHbl CJie~yiOIIJ,He 
peJyJI&TaTbl: TeMnepaTypa TBep~oro MeTaHa 20 K; 

nOTpe6JISieMaSI MOID;HOCTh s JaMe~JIHTeJie 490 BT 
npoTHB 300 BT aa HyJiesou MOW.HOCTn; ~onycTHMbiH 
TeMn no~eMa MOW.HOCTH peaKTopa He 6oJiee 
0,3 MBT/11ac; yseJIH'IeHue noToKa xoJio~Hblx HenT-

poHOB (A > 4 A> B 4,2-5,2 pa3a no cpasHeHHIO co 

WTaTHbiM rpe6eH'IaTbiM BO~SIHbiM 3aMe~JIHTeJieM. 

Ha puc.13 npuse~eHo H3MeHeHue napaMeTpoB 

3aMe~JIHTeJISI npH 3aXOJia:lKHBaHHH 6e3 MOIIJ,HOCTH, 

npH paOOTe peaKTOpa Ha MOIIJ,HOCTH H OTOrpese 3a­

Me~JIHTeJISI. Ha puc.14 npuBe.IJ.eHbl 3KcnepuMeH­

TaJihHble · CneKTpbl HeHTJ>OHOB OT rpe6eH'IaTOI"O H 

0 5 10 15 

PHc. 14. H eihpoHHble cneKTpbl, H3MepeHHble Ha ny'IKe N~4 peaK­

Tapa HJiJ> -2: I - OT rpe6eH'IBTOfO 38MeJI,JIHTeJill, 2- OT KpHOreH­

HOro 38MeJI,JIHTeJISI. no OCH OpAHHBT - CKOpocTb C'leTa B npo­

H380JibHbiX JI,JISI KBlK"Oro CneKTpa e.!{HHH~ax 

G 

20 

10 

0~~~----~--~~--~ 
2 4 6 8 10 

PHc. 15. 3 a8HCHMOCTb $lKTopa 8b1Hrpbillla GOT JVIHHbl BOJIHbl). 

Hei1TpoH (A) : • - H3MepeHHe cneKTpoB noJiynpoBO.!{HHK08biM 

Si(Li)-"eTeKTOpoM Ha ny'IKe N~4 Ha 6aae npoJieTa L = 18M; o­

H3MepeHHe Ha AH!flpaKTOMeTpe MaJJoyrJI080ro pacceliHHll MYPH c 

yrJiepo"OM, L = 18 M; 0 - TOK088SI K8Mepa AeJieHHSI 
135U H8 

ny'!Ke N~6. L = 5,5 M; A- H3MepeHHll Ha AH!flpaKTOMeTpe JlH-2 

C A8YOKHCbiO LIHPKOHHSI Zr01, L = 25 M 

KpHOreHHOro 3aMeMHTeJieH, a Ha puc.15 nOKa3aH 

cooTBeTCTBYIOW.HH <t>aKTop BbiHrpblwa oT K3. B u;e­

JIOM ~OCTHrHYTbl npoeKTHble napaMeTpbl 3a-

lll 
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PHc. 16. Cxe~~o~a pa3MemeHHII ycT&HOBKH HPEH a :maHHH 43 

JJH«<> OH11H (aepTHK&.nbHblil pa3pe3) : I - 3neKTpoHH811 nywKa, 

2 - rpynnHpoaaTenb; 3,4 - ycKop111011.1He ceK~HH, 5 -
KnHCTpoHHblil reHepaTop; 6 - MO.QYniiTOp; 7 - ljx>KyCHPYIOil.IHe 

K8yYWKH; 8 - MHWeHb 

MeJJ,.IlHTe.Jul. HOCJie JJ,.IlHTeJibHbiX HCDbiTa HHH Ha 

6o.n&weil MOW.HOCTH K3 npe.nnMaraeTCR BBecTH a 

3KC11.11yaTaU,HIO B nepBOH DOJIOBHHe 1993 r. 

6YCTEP HSP-30 + JIY3-40 

6ycrep npopaOOTan Ha <j>H3H'IecKH.H 3KCnepH­

MeHT B WTaTHOM pe.lKHMe 9 U,HKJIOB OOW,eH JJ,.IlHTeJib­

HOCTbiO 21 58 t~aCOB • 
B 1991 ro.ny coo6w.anocb o pa3pa6oTKe Hoaoit 

TaHTanOBOH MHWeHH. Ll.eJibiO 31'01'0 OpoeKTa SIBJISieT­

CSI DOBbiWeHHe 3<lxt>eKTHBHOCTH HCDOJib30BaHHSI 

<j>oTQHeHTpoHOB H C03,llaHHe 6onee paBHOMepHOI'O 

Tell/10801'0 DOJISI BOKpyr KaHana MHWeHH. MHWeHb 

6blna ycraHoBJJeHa Ha wTaTHoe MeCTO BHYTPH 

aKTHBHOH 30Hbl 6ycrepa H DO.lli'OTOBJJeHa K paOO'IHM 

HCDbiTaHHRM B Hat~ane KaMnaHHH 1992-93 IT. O.n­

HaKo He,lleJibHble HCDbiTaHHSI MHWeHH OKOH'IHJIHCb 

Hey.nat~eil. TaHTanoaas. MHweHb, oxna~aeMaR 

ra3oo6pa3HbiM re.nHeM, Hat~ana pa3pywaTbCR no.n 

,lleHCTBHeM 3neKTpoHHOI'O nyt~Ka, 'ITO n p HBeJIO K 

3a6HBaHHIO MHWeHHOI'O KaHana t~aCTHU,aMH TaHTa­

na, Da,lleHHIO paCXO,lla reJIHSI H COOTBeTCTBYJOW.eMy 

noBbiWeHHJO TeMnepaTypbl MHWeHH. H c nbiTaHHR 
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6blnH OCTaHoBJJeHbl. MHweHb 3aMeHHJIH Ha mTaT­

HYJO BOJit4>paMOBYIO MHWeHb, C KOTOpoH KaMnaHHSI 

1992-93 IT. 6blna npo.non.JKeHa. B .nanbHeilweM Ho­

aast MHWeHb 6y.lleT ,llOpaOOTaHa 8 COOTBeTCTBHH C 

pe3ynbTaTaMH npoBe,lleHHbiX HCDbiTaHHH, B t~aCT­

HOCTH TaHTan 6y.lleT 3aMeHeH Ha BOnt4>paM. 

Upoen HPEH. Hpo.non.JKanac& pa3pa6oTKa 

npoeKTa HOBOI'O HeHTpoHHOI'O HCTO'IHHKa pe30HaHC­

HbiX HeHTpoHOB (53), KOTOpbiH ,llOJI.lKeH 3aMeHHTb 

HbiHe .neifcrayJOW.HH HCTO'IHHK - 6ycr~p HSP-30. 

0CHOBOH yCTaHOBKH SIBJISieTCSI MOUVlbiH nHHeHHbiH 

YCKOPHTeJib 3neKTpoHOB JIY3-IOO. napaMeTpbl yc­

TaHOBKH HPEH H ycKopHTeJIR JIY3-IOO npHse.neHbl 

a Ta6nHu,e, a cxeMa pa3Mew.eHHSI HPEH B 3.llaHHH, 

r.ne pacnono.JKeH HSP-30, noKa3aHa Ha pHc.l6. 

Tatillu~a. PacatemHble napa.Mempbl ycmaHoeiCu 
HPEH 

3HepmR 3neKTpoHOB, M3B - ISO 
HHKOBbiH TOK, A - 2,2 

4aCTOTa HMnynbCOB, fu, - ISO 
.llnHTeJibHOCTb HMnyn&ea, MKC - 0,2 

Cpe.nHRR MOW.HOCTb 

3neKTpoHHOro nyt~Ka, KBT - 10 

.llnHTeJibHOCTb HeHTpoHHOI'O 

HMnyn&ea, MKC - 0,4 

Cpe.nHRR MOW.HOCTb .neJieHHH, KBT - 30 

HHKOBast MOW.HOCTb .neJieHHH, MBT - 540 

Cpe.nHHH nOTOK*, HeiiTpoHoa/ c - 1,5·1015 

HHKOBbiH DOTOK, HeHTpoHOB/ C - 2,7·10
19 

<l>OH Me.)K.lly HMnyn&eaMH, % - 5,6 
Y MHO.lKeHHe - 28 

Cpe.nHee apeMR .JKH3HH 

MrHOBeHHbiX HeHTpoHOB, MKC - 0,01 

06beM aKTHBHOH 30Hbl, .llM3 
- 2,5 

•BbiXOA HeiiTpoHOB paCC'IHTaH Anll e-y-n-KOHBepTOpa 113 

Hep>K8Bel011.1eil CT&.n11, ypaHa-235 11 MOHOHI1TPHA8 ypaHa-235 H 

Mil 8KTHBHOH 30Hbl - 113 nnyTOHHII 

3aKJIJOt~eH .noroaop Ha npoeKTHpoBaHHe H co3.na­

HHe nHHeifHoro ycKopHTeJIR JIY3-1 00 B HHCTHTyTe 

Sl,llepHoif <j>H3HKH PAH <HoaocH6HpcK). Pa6oTbl ae­

.llYTCR B COOTBeTCTBHH C KaneH,llapHbiM ll/laHOM: Bbi­

DOnHeH pact~eT yCKOpHTeJISI H ero TeXHOnOrH'IeCKHX 

CHCTeM, npoBO,llHTCSI pa3paOOTKa H MO,lleJIHpoBaHHe 

OT.lleJibHbiX yanoa ycKopHTeJIR (3neKTpoHHOH nyw­

KH, YCKOpSIJOW,eH CTpyKTypbl, CHCTeMbl BbiCOKO'Ia­

CTOTHOI'O DHTaHHSI), 6nH30K K 3aBepweHHIO KOMDO­

HOBO'IHbiH npoeKT YCKOpHTeJISI, BbiDOJIHeHa 

3CKH3HaSI npopafuTKa pa3MHO.lKaJOIQeH aKTHBHOH 

30Hbl H3 llllYTOHHR. HaMet~eHo npoae.neHHe Me.lK,lly­

Hapo.nHoif 3KCnepTH3bl npoeKTa. 



H3MEPHTEJibHO-BbiqHCJIHTEJibHbiR U:EHTP 

KoMnbiOmepH.ble cemu. npoAOJI)KaJIHCb paOOTbl 
DO C03A3HHIO HH<J>paCTpyKTyphl JIOKaJlbHO-Bhi'IHCJIH­
TeJibHOH ceTH Ethernet Ol..fSUi a JIH<I>. 113Mepu­
TeJI&HO-Bhi'IHCJIHTeJI&Hhlii ll,eHTp (J.i8ll,) JIH<I> 
(3A3HHe 119) COeAHHeH ODTH'IeCKHM Ka6eJieM JIBC 
CO 3A3HHeM ynpaBJieHH11 H 3KCnepHMeHTaJlbHbiMH 
3aJI3MH peaKTopa l..fBP-2, C JiaoopaTOpHhiM KOpny­
COM Hero npHCTJ>OHKOH. 

I.(eH.mpMbH.blu npou,eccop. KoMDJieKc Tpex 
KOMD&IOTepoa (PDP-ll/70 H ABYX ,uVAX-II), coc­

T3BJI1110~HX ll,eHTpaJibHhiH npou.eccop J.18ll,, B u.e­
JIOM o6ecne'IHJI K3MD3HHIO peaKTOJ>OB JIH<I> B OT'IeT­
HOM nepHOAe. 0AHH H3 KoMn&JOTepoa ,u VAX-II noA­

KJIIO'IeH a o6~eHHCTHTYTCKYIO ceT& Ethernet u 
MO:>KeT HCDOJlb30B3TbCSI AJISI apXHBH33ll,HH 3KC­
nepHMeHTaJlbHOH HH<J>opM3ll,HH. 

B paMKax npoeKTa CAC (cuCTeMa aaToMa­
TH3au.uu cneKTpoMeTpoB) l..fBP-2, paooTa H3A KOTO-
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JIABOPATOPM.sl 
BhlqJ1CJIMTEJihHORTEXHI1KI1 
11 ABTOMATI13A:Q1111 

B 1992 roAy B Jla6oparopuu Bbl'lHCJIHTeJibHOH 
TeXHHKH H aBTOMaTH3aiJ;HH BblnOJIHeHbl paOOTbl nO 
pa3BHTHIO H ::xt><l>eKTHBHOMY HCnOJib30BaHHIO 
HH<f>opMaiJ;HOHHOH Bbl'lHCJIHTeJibHOH HH<f>pacrpyK­
TYPbl OIUH1. Co3AaHbl HOBble u MOAepun3uposaubl 
HMeBWHeC51 naKeTbl CHCTeMHblX H npHKJiaAHblX 
nporpaMM AJI51 3BM pa3JIH'lHblX yposueif. Pa3pa6o- · 

TaHbl MaTeMaTH'leCKHe MeTOAbl, an:ropHTMbl H C03Aa­

Hbl KOMWieKCbl nporpaMM oopaOOTKH AaHHblX, MO­

AeJIHpoBaHH51 <t>n3H'lecKnx ycrauoBOK u auan:n3a 

3KcnepnMeHTaJibHblX AaHHblX. Bblnonueubl 3aKa3bl 

<t>n3H'lecKnx rpynn no o6pa6oTKe KaMepublx 

CHHMKOB. 

PA3BHTHE HHCJ)OPMAI.J.HOHHO-BblqHCJIHTEJibHO:A 
HHCJ)PACTPYKTYPhlHHCTHTYTA 

CPE.LI.CTBA nEPE.LI.AtiH HH<l>OPMAIJ,HH, 
PA3BHTHE EA30BhlX 38M 

3asepmeubl pa6oTbl no 04epeAHOMY 3Tany 
pa3BHTH51 o6meif CKOpoCTHOH KOMnbiOTepHOH CeTH 
ETHERNET OH.SIH: npoBeAeuo nOAKJIIO'leuue Ka-
6e.nbuoro H Y3Jiosoro o6opyAOBaHH51 B ocuosublx 

Hay1.!Hb1H CCMHHap B OT,I\CJIC Bbi1.!HCJIHTCJibHOH M3TCM3THKI1 

Kopnycax WIOW.aAKH Jl83/ JIC83 H ynpaBJieHH51 
OHSIH K cyw.ecrsyiOw.eif ceTH 4epe3 o6w;uif y3e.n 
CB513H B KOpnyce N!! 134 JIBT A. nony'lHJIH BblXOA ua 
ceTh PM HOBblX npoH3BOACTBeHHblX noMew.euuif B 
JIH<l> H OTAeJiax JISin. npoBeAeHO BKJIIOlleHtJe ua 
HOBblX y 'laCTKax ceTH pMa nepcouan:hHblX 3BM u 
paOO'lHX CTaHIJ;HH nOJib30BaTeJieH. 
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Ha CKC •LJ.y6Ha• Bbi/ICJICH KaHaJJ CB!IJH MClK/IY OH.SUI H Jla6opaTOpHeii rpaH Cacco 8 HTaJJHH," 

HMCIOII\eii yJeJJ CBilJH HEPNET - CHCTCMbl, OObC/IHH!IIOII\Cii HCCJJC/IOBaTCJJbCKHe u.eHTpbl Espo­

nbl. Ha CHHMKe: B.O.lliHpHKOB 11 1\ApCKTop JIBTA P .OoJe Ha CKC •LJ.y6Ha,. 

3asepmeHhl llO,ZV'OTOBHTeJibHble paOOTbl .Z.JISI Ha­
qana npo6HOH 3KCnnyaTa~HH 64-KHno6HTHOI'O Ka­
Hana CBSI3H Me~y nOKaAbHOH KOMllbiOTepHOH CeTbiO 
011.siH H yJnoM ceTH HEPNET s na6opaTopHH fpau 
Cacco HH<l>H (11TanHSI) 1.1epe3 Ka6enhHYJO CBSI3h c 

CKC <<.Uy6ua» H cnyTHHK CHCTeMhl INTELSAT. Bse­
.z.euhl B 3KCnnyaTa~HJO B~eJieHHaSI Ha3eMHaSI 
nHHHSI CBSI3H C nponyCKHOH CnOCo6HOCTbiO B npe.z.e­

nax 9,6 K6HT/c Me~y OH.siH H yJnoM ceTH 
RELCOM s 11A3 HM.I1.B.Kyp1.1aTosa H KOM­
MYTHpyeMaSI nHHHSI cucTeMhl HCKPA .z.nR CBSI3H c 
11<l>B3 (llpoTBHHO) H 11T3<l> (MocKsa). O pose.z.e­
Hhl npo6Hble ceaHChl CBSI3H no KOMMYTHpyeMOH 
Te.neqxmuoH nHHHH c yJnoM ceTH FREE NET s 
J.iHCTHTyTe OpraHH'IeCKOH XHMHH (MOCKBa), CO­
CTbiKOBaHHOH C Me)l(.z.yuapo.z.uon CeTbiO 
EARN/BITNET. 

Ha EC 3BM sse.z.eubl B 3KcnnyaTa L~HIO TPH 
.Z.HCKOBhle llO.Z.CHCTeMbl o6m.eH eMKOCTbiO oonee 
8 f6aHT. 06heM o6m.eu .Z.HCKOBOH naMSITH KOMnneK­
ca EC 3BM ceuqac COCTaMSieT OKono 24 r 6aHT. Co-

3.Z.aHa TpaHCllbiOTepHaSI Bbi'IH(nHTeJibHaSI CHCTeMa 
ua ocuose KOMnhJOTepa PC/386. CHcTeMa COCTOHT 
H3 8 nnaT c TpaucnhJOTepoM T800/20 H naMSIThJO 
8 M6aHT ua Ka~ou H Kouqmrypa~uouuolt nnaThl 
.Z.nSI .Z.HHaMH'IeCKOI'O H3MeHeHHSI apXHTeKTyphl 
Bhi'IHcnHTeJihHOH cpe.z.hl. TpaucnhJOTepuaSI CHCTeMa 
no.z.KnJO'Ieua K ceTH ETHERNET, a TaK)I(C CBSIJaua 
c KOMnneKCOM EC 3BM. nonb30BaTenSIM npe.z.o­
CTasneua B03M0)1(HOCTb paOOTbl B pa3nH'IHbiX npor­

paMMHbiX llO.Z.CHCTeMaX. 
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CHCTEMHOE 
H OPHKJIAli,HOE OPOfPAMMHOE 
OEECOE4EHHE 3BM 

Bse.z.eua s 3KcnnyaTa~HJO nporpaMMHaSI CHCTe­
Ma KOHTponSI, COOpa H aHanH3a HHQ>opMa~HH o6 3$­
Q>eKTHBHOCTH Q>yHK~HOHHpoBaHHSI CeTH Ql..f.sfl..f, CO­
CTbiKOBaHHOH c ceThJO ETHERNET [ 1 ]. 

Jl,nSI o6ecne'leHHSI KOppeKTHOI'O HCnOnh30BaHHSI 
o6m.eH .Z.HCKOBOH naMSITH HeCKOnbKHMH MaWHHaMH 
KOMnneKca EC 3BM ue~xo.z.uMo HCKnJO'IHTh 
napanneJibHbiH .Z.OCTyn Ha JanHCb K MHHH-.Z.HCKY C 
HeCKOnhKHX 3BM. ,UnSI peweHHSI 3TOH npo6neMbl 
pa3paOOTaH MeXaHH3M pe3epBHpoBaHHSI H OCBoOO)I(­
.z.eHHSI MHHH-.Z.HCKOB, HCnOnhJyeMbiX 8 pe)I(HMe 
JanHcH c pa3HbiX Mawuu [2,3 ]. Ha 6aJOBhiX 3BM 
VAX H EC 3BM sue.z.peua nH~eH3HposauuaSI 

BepcHSI 6u6nHOTeKH 'IHcneHHbiX ani'OpHTMOB .Z.nSI 
peweHHSI WHpoKOI'O Kpyra Ja.z.a'l B oonaCTH MaTe­
MaTH'IeCKOH Q>H3HKH H o6paOOTKH .z.aHHbiX, B TOM 

'IHcne MeTO.z.aMH MaWHHHOH rpaQ>HKH. ,UnSI nepco­
HaAbHbiX 3BM s paMKax onepa~HOHHhiX CHCTeM MS 

DOS H UNIX a.z.anTuposau p~ naKeToB nporpaMM, 
HaHOOnee aKTHBHO HCnOnh3yeMbiX B Ol..f.siH .Z.nSI 
peWeHHSI Ja.Z.a\1 3KCnepHMeHT3nbHOH H TeopeTH'IeC­
KOH Q>HJHKH. Pa3pa6oTaHHhiH sapHaHT nporpaMM 
.z.nSI IBM PC nepe.z.au s CERNLIB H npHHSIT KaK 
oQ>H~HanhHaSI sepcHSI UEPH .z.nSI MS DOS. CoJ.z.au­
Hhle nporpaMMhl nepe.z.auhl .z.nSI 3KcnnyaTa~HH B na-
6opaTopHH 01151H, HeKoTophle HHCTHTYThl PoccHH H 
PSIA opraHH3a~HH APYrHX CTpaH (CWA, repMaHHll, 
HJpaHnh, AurnHSI) (4 ). 



COTPYAHHKH JIBTA ueAYT pa6oTbJ no opraHH33U.HH JJOK3JibHOH ceTH H nporpaMMHOro o6ecne4eHHll 

3KCnepHMeHTOB Ha cenapaTope BACHJIHCA (JISIP) . Ha CHHM~e: pa6o4all CTaHU.Hll SUNIPX 

KOMllJIEKC PABQqJiX 11 fPA<l>HqECKHX 
CTAHJ..(HA 

B cpe~e PAW pa3pa&>TaHhl MHOfOOKOHHhiH 
~HaJIOro-rpa<f>H'IeCKHH HHTep<f>eHC DOJib30BaTeJHI 
MR CHCTeMhl oopaOOTKH ~aHHhiX 3KCnepHMeHTa 
BACHJIHCA H MeTo~HKa rpa<f>ulfecKoro npe~CTaB­
JieHHR 3KCnepHMeHTaJibHhiX ~aHHhiX H3 6a3bl 
REACTIONS cucTeMhl PPDS. Co3~an p~ npor­
paMM (MO~eJIHpoBaHHe 3KCnepHMeHTa, Onpe~e-

JieHHe <f>H3HlfecKHX xapaKTepHCTHK H ~p.) ~JIR ycTa­
HOBKH «0 facility>> (fepMaHHR), KOMUJieKCa «Melfe­
Hhle neiiTpHHO» u npoeKTa CTOPC. lloJib30BaTeJIH 
ll3BM , no~KJIIOlfeHHhlx K ceTH ETHERNET, HMe­
IOT B03M0)KH0CTb paooTaTb C <f>a8JI-cepBHCaMH OOW,e­
ro ~OCTyna (~oKyMeHTa~HR no pa3JIHlfHhiM naKeTaM, 
Onepa~HOHHhiM CHCTeMaM, ~HCTpH6yTHBhl nporpaM­
MHOJ'O o6ecnelfeHH51 H ~p.). l1MeeTC51 TaK)Ke ~eJihiH 
pst~ BHPTYaJibHhiX ~HCKOB o6w,ero ~ocTyna, co~ep)Ka­
w,ux nonyJIRpHhle y UOJib30BaTeJieH CHCTeMhl (5,6 ). 

3KCn.JLyamal{UJl 00306bi.X 3JLeKmpmtHo-6bl. ltUCJLUmeJLbH.bi.X MQUlUH. 

u npocMompooo-u3MepumeJLbH.ou annapamypbl.. 

HcnoJLb306aH.ue JLa6opamopuSlMU HH.cmumym a ( B ~tacax) 6a3oBbi.X 3BM 

KoMUJieKc 
EC3BM 
<EC-1066A,B; 
EC-1037A B) 

8350-KJiaCTep 

CDC-6500 

JIBTA Jl51ll 

5121 2839 

2379 5493+1653• 

214 46 

*BpeMII, HCnOJJb30BaHHoe )lEJI<J>H. 

JIT<I> 

130 

161 

162 

B 1992 ro~y na npu6opax llYOC H CAMET 
H3Mepeno 355 ThiC. TpeKOB. llpuoophl llYOC H 
CAMET no~KJIIO'IeHhl K 38M EC-1061, Mawuna 
EC-1033 BhiBe~ena B pe3eps. llleCTb npu6opos 
llYOC pa6oTaiOT na JIHHHH c ll3BM Tuna PC/XT. 
AsroMaT HPD no~KJIIOlfeH K 38M EC-1037, no~ro­
TOBJieHo nporpaMMHoe o6ecnelfenue H HalfaThl H3Me­
peHHR. Pa3pa6oTano nosoe nporpaMMHOe o6ecne-

1183 JICB3 JI51P JIH<l> llpo4.He Bcero 

1105 4721 1436 89 102 15543 

5209 1263 252 1227 796 18445 

1244 997 120 43 209 3035 

lfenue ~Jist H3Mepenust CHHMKOB MHC-2 na cucTeMe 
HPD-E C-1037. ll.JIR npocMOTpa CHHMKOB c CBLI. 
no~rorosJieHhl ~sa CToJia SllC-75 u oe~yTcst pa6oThl 
DO a~anTa~HH ~JISI H3MepeHHH CHHMKOB CHCTeMhl 
HPDH llYOC. 

Ha cKanupy10w,en H3MepuTeJibHon cucTeMe 
A3JIT /2-160 H3Mepeno OKOJIO 10 ThiC. TpeKOB c yc­
TaHOBKH MHC. 
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MATEMATHqECKOEOBECnEqEHHE 
3JIEKTPOHHbiX 3KCllEPHMEHTOB 

Ope;:vio.lKeHhl MeTOAbl ou.eHKH TO'I.HOCTH onpeAe­

JieHusr KHHeMaTH'I.eCKHx xapaKTepucTHK COObiTHH 

paccesrHHSI MJOOHOB B cneKTpoMeTpe CTOPC. 3TH 

MeTOAhl no3BOJISIJOT Y4HTbiB3Tb HeJIHHeHHble 3Qxt>eK­

Tbl, CBSI33HHhle C ABH.lKeHHeM BbiCOK03HepreTH'I.HblX 

1.!.3CTHU. B CJIO.lKHOM M3I'HHTHOM llOJie npH B03AeH­

CTBHH T3KHX B03MYILI.310lli.HX <PaKTOpoB, K3K llOTepH 

3Heprnu, KYJIOHOBCKoe paccesrHue H norp ewHOCTb 

H3MepuTeJihHhlX npu6opos. Ha ocHose MaTeMaTH'I.e­

CKoro 3KCnepHMeHT3 llOK333H3 BbiCOK3SI TO'I.HOCTb 

MeTOA3, ll03BOJISIIOILI.ero peaJIH30B3Tb llOTCHU.HaJib­

HbiC B03MO.lKHOCTH 3KCnepHMeHTaJibHOro oOOPYAO­

B3HHSI, CBSI33HHbiC C BbiCOKOH TO'I.HOCTbiO COBpeMeH­

HbiX KOOPAHHaTHhlX AeTeKTOpoB u paAHKaJihHbiM 

yMeHhWeHHeM BCILI.CCTB3 B paOO'I.eM OObeMe ycTa­

HOBKH (7). 
Co3AaHo MaTeMaTH'I.ecKoe o6ecne4eHu e cucTe­

Mbl OnepaTHBHOro KOHTpoJISI 3KCnepHMeHT3 C HC­

ll0Jlb30B3HHeM MHOroK3H3JlbHbiX 3JieKTpoHHbiX 

TpaeKTOpHhlX AeTCKTOpoB (yCT3HOBK3 3KCqAPM). 

Ha 6a3e npuMeHeHusr HeifpoHHbiX c c Teif AJISI 

pacno3HaBaHHSI TpeKoB npoBeAeH ylleT cne u.u<PHKH 

T3KHX AHCKpeTHbiX AeTeKTOpoB, K3K MHOronpoBO­

JIO'I.Hble nponOpU.HOHaJibHble K3Mepb1, npHBOASIUJ.HH 

1c; MQAHIPHK3U.HH T3K H33biB3eMOH poTOpHOH MOAeJIH 

HeifpoHHOH ceTH. 3HepreTH4ecKasr IPYHKU.HSI ceTH B 

3TOH MOAHIPHK3U.HH COACP.lKHT TOJlbKO OAHH CTOH­

MOCTHblH 1.!.Jle,H, l!.TO 3H31.!.HTeJibHO YCKOpSieT Bbll!.HC­

JICHHSI. 06ecnel!.HB3eTCSI 3TO BBeAeHHeM CeJieKU.HH 

HeHpoHOB c noMOUJ.biO npocTbiX reoMeTpH4CCKHX H 

3HepreTH'I.CCKHX KPHTepues. KpoMe TOro , npuMe­

HeHue KJieTO'I.HOro 3BTOM3T3 AJISI npeAB3pHTeJibHOro 

OTOOpa A3HHbiX ll03BOJIHJ10 C03AaTb H3 43JlbHYIO 

KOHIPHrypaU.HIO CeTH C 3HeprHeH, 6JIH3KOH K CBOeMy 

rJIOOaJibHOMY MHHHMYMY. AJiropHTM 6blJI npoTe­

CTHpoBaH Ha 10 TbiC. peaJihHhlX TpeKOBhlX co6hlTHH, 

noJiylleHHbiX Ha cneKTpoMeTpe APEC, u noKa3aJI 

XOpoWHe pe3yJibT3Thl, B TOM l!.HCJie yCTOH'I.HBOCTb K 

wyMaM H H3Ae.lKHOe pa3peweHHe 6JIH3KO Jie.lK3UJ.HX 

TpeKOB [8). 
J.1cCJieAOB3H3 B03MO.lKHOCTb npHMeHeHHSI npsr­

MOTO'I.HOH HeifpoHHOH ceTH AJISI oT6opa co6hlTHH, 

cssr3aHHbiX c po.lKAeHHeM B-Me30HOB, B KaJiopu­

MeTpHl!.eCKOM TpHrrepe MHOro43CTH'I.HOro CneKTpo­

MeTpa Mqc, OposeAeHo cpasHeuue 3Qxt>eKTHBHO­

cTeif oT6opa yKa3aHHhlx COObiTHH c noMOUJ.bJO Heif­

poHHOH CeTH H TpaAHU.HOHHOro MCTOA3, OCHOB3HHOro 

Ha pacnpeAeJieHusrx no nonepel!.HOH 3Heprnu [9]. 
C HCll0Jlb30B3HHeM B03MO.lKHOCTeH MHOro­

M3WHHHOro KOMnJieKca EC 38M pa3pa6oTaHa u co3-

AaHa CHCTeMa OOpaOOTKH A3HHbiX AJISI H3yl!.eHHSI 

runep1>MepHblX H MHOroJiyl!.eBblX B33HMOAeHCTBHH, 

3aperHCTpHpoB3HHblX Ha rn6pUAHOM CneKTpoMeTpe 

rHEC [10]. 
BseAeHa B onhlTHYJO 3KcnJiyaTaU.HJO nporpaMMa 

o6pa6oTKH AJISI ycTaHOBKH PE<l>JIEKC <JIH<l>) Ha 

MYJibTHTpaHcnbJOTepHoif cTaHU.HH. Co3AaH 

rpaiPH4eCKHH H AHaJIOroBblH HHTeP<t>eifc AJISI 33A3'1 

paClleTa CJIO.lKHbiX 3JieKTpoM3I'HHTHbiX llOJieH 

<Pn3H4ecKux ycTaHoBOK (JICB3). 3KcnepTHasr cu­

cTeMa noMep.lKKH npHHSITHSI peweHHH COMEX pa3-

pa6oTaHa AJISI BbiOOpa KOMllbJOTepHOro KOMnJICKCa 

npu o6pa6oTKe 3KcnepuMeHT3JihHhlX A3HHbiX. 

flOMHMO cpeACTB, THllH'I.HblX AJIS13KCnepTHOH CHCTe­

Mbl, COMEX coAep.lKHT pensru.uoHHYJO CYELI., 

llOACHCTeMy paOOTbl C 3JieKTpoHHblMH T36JIHU.3MH, 

Ha KOMilJlCKCe CHHC npOBOA~Tc~ pa6oTbl no MOACl1HposaHHIO H o6pa60TKe AaHHbiX AJl~ JKC­

nepHMCHTOD <I>0110C (JISII'l fl D STO (QHSIH- TypHH- CaKne- HHAHaHa) 
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AHaJIOI"OBYIO rpaQ>HKy, nOACHCTeMy oopaOOTKH TeK­

CTOB H APyme cpeACTBa HHTeP<t>euca noJib30BaTeJIR. 

.li,JIR Aauuou 3KcnepTuou CHCTeMbl ueo6xoAHM nep-

coua.n: bHbiH KOMnbiOTep IBM PC/ AT HJIH cos­

MeCTHMbiH C HHM, C onepaTHBHOH naMRTbiO He Meuee 

640 K 6aHT H "'eCTKHM AHCKOM [13,14 ) . 

PA3PA60TKA IIPHKJIAJl.HbiX METO.LJ.OB BblqHCJIEHHR 

Pa3pa6oTau uos~>~u 3Q><t>eKTHBHbiH MeTOA 

npH6JIH"'eHHOro Bbi'IHCJieHHSI Kp3THbiX KOHTHHy­

aJlbHbiX HHTerpaJIOB AJIR peweHHR MHOI"OMepHbiX 33-

A3'1 Ksaurosou Q>n3HKH. Co3AaHbl a.n:ropHTMbl a co­

OTBeTCTByiOw;ue nporpaMMbl AJISI 3BM. flpoBeAeHO 

'IHCJieuuoe HCCJieAosauue csoucTB JierKux RAep Me­

TOAOM npH6JIH"'eHHOro KOHTHHYaJibHOro HHTerpH­

poBaHHR. B~>~noJiueubl paclleTbl auepmu CBR3H llac­

TH~ (HyKJIOHOB) B RApe 3TOM3 TpHTHR [ 15 ). 
JfcCJieAOB3Hbl npoeK~HOHHble MeTOAbl peweHHR 

nOTeH~HaJibHbiX HHTerpaJibHbiX H AH<I><t>epeH~HaJib­

HbiX ypaBHeHHH M3rHHTOCT3THKH, a T3K"'e HX HeKO­

TOpble o6o6w;euuR. Ha ocuose nposeAeHHbiX ucCJie­

AOBauuu C03A3Hbl KOMDJieKCbl nporpaMM, C nOMO­

~biO KOTOpbiX BblnOJIHeHO MOAeJIHpoBaHHe ua 3BM 

npocrpaHCTBeHHOro M3rHHTHOro nOJIR C8epxnpo80-

AR~ero MaruuTa c Q>eppoMarunTHbiM 3KpauoM AJIR 

nporouuoro Q>HJibTpa [ 16 ]. 
,lLnR WHpoKHX KJI3CCOB AH<I><t>epeH~HaJibHbiX 

ypa8HeHHH, 8KJIIOli3IOID;HX ypa8HeHH51 K83HT080H 

MeXaHHKH C HeOrpaHH'IeHHbiMH nOTeH~HaJI3MH, no­

CTpoeHbl npeACT38JieHH51 peweHHH 8 BJme HHTerpa­

Jia no Mepe 8 npocTp3HCT8e KOMDJieKCH03H3liHbiX 

TpaeKTOpHH [ 17 ). 
JfcCJieAOBauo A8H"'euue 80JIH ua peweTKax. 

flpH 3TOM OAHHM H3 KJIIOlle8biX MOMeHTOB RBJIReTCSJ 

peweHHe OOpaTHOH 33A3liH AJ151 CHMMeTpHliHbiX 

TpeXAnaroua.n:bHbiX MaTpH~. Pa3pa6oTau liHCJieu­

HbiH a.n:ropHTM nOCTpoeHHR CHMMeTpHliHbiX Tpex­

AH31"0HaJibHbiX MaTpH~ no 33A3HHOMY cneKTpy H yc­

JIOBHRM «CHMMeTpHH>> OpTOHOpMHpo83HHOro 6a3HC3 

co6CTseuublx 8eKropos. ll.oKa3aua aua.n:HTH'IecKaR 

Q>opMyJia AJIR co6CT8eHHbiX 8eKTOpo8. Ha PRAe 

liHCJieHHbiX npHMepoB nOK333HO, liTO npeAJIO"'eH­

HbiH 'IHCJieHHbiH a.n:ropHTM (MeTOA Jlou~owa C AO­

nOJIHHTeJlbHOH nOJiuou oproroua.n:u3a~ueu) AaeT 

npeKpacu~>~e pe3yJibT3Tbl Aa"'e AJIR MaTpH~ 8biCOKO­

ro nOpRAK3. oe3 AOnOJIHHTeJlbHOH nOJIHOH oproro­

HaJIH33~HH XOpoWHe pe3yJibT3Tbl nOJIYli3IOTCSI JIHWb 

MR MaTpH~ ues~>~coKoro nopRAKa. flpeAJIO"'e" a.n:ro­

pHTM BblliHCJieHHR CHCTeMbl AHCKpeTHbiX OpTOro­

HaJibHbiX MHOrolfJieH08 C npoH3BOJibHbiM 8eCOM 

[18-20]. 
MeTOAOM MonTe-KapJio npoMOAMHpo8aua 

AHH3MHK3 3JieKTpoRAepuoro npo~ecca, HHH~HH­

poBaHHOro nyliKOM nporoH08 C 3Hepmeu 1 f3B 8 

OOJibWOM 6JioKe ecTecTBeuuoro ypaua. ll.e.neuue 

o6pa3yiO~HXCR RAep DJIYTOHHR npH80AHT K pe3KOMY 

uapaCTaHHIO nOTOKa HeHTpoHOB H, COOT8eTCT8eHHO, 

K 6biCTpo~y n08b1WeHHIO KOH~eHTpa~H DJIYTOHHR. 

flpH TOKe ny'IK3 yCKOpeHHbiX nporoHOB, paBHOM 

100 MA, 8 Telleuue nepsblx weCTH MecR~es KOH­

~euTpa~HSJ JierKOAMRID;HXCR RAep B03paCTaeT 8 

4-5 pa3 H e~e npH6JIH3HTeJlbHO BA80e 33 CJieAyiO­

~ee oJiyroAHe. BCJieACTBHe yse.nulleHHR noroKa 

ueuTpouos ua nepuQ>epHH 6JioKa, rJiaBHbiM o6pa30M 

H3-3a AeJieHHSJ uaKaDJIH8aiOw;uxcR TaM RAep DJiy­

TOHHR, 8.COTHH pa3 so3paCTaeT yTe'IKa ueuTpouos H3 

6JioKa. CyMMapuoe TeDJIOBb~AeJieuue B Te'leuue roAa 

B03paCTaeT no'ITH B 50 pa3. BMecre c TeM Q>opMa 

npocrpauCTseuuoro pacnpeAeJieHHR RAep DJIYTOHHR 

(HOpMHpo8aHHOe pacnpeAeJieHHe) npaKTH'IeCKH He 

H3MeHReTC51 C TelleHHeM BpeMeHH. 

B~>~noJiueuo MaTeMaTHllecKoe MOAMHposauue 

npo~eCCOB 83aHMOAeHCTBH51 ny'IKa npoTOHOB C 

pa3JIHliHbiMH TOpHeBbiMH MHWeHRMH ( 11 ). 
J.1 cCJieA08aHa 3a8HCHMOCTb OT BpeMeHH pa­

AHaJibHOro pacnpeAeJieHHR 3HeprHH, Bb~AeJIRIOID;eH­

CR 8HYTPH TpeKa 3apR"'euuou llaCTH~bl (nporoua 

HJIH u oua) c auepmeu E ~ 1-104 
MaB/uyKJiou. 

fiOApOOHO paCCMOTpeu CJiyllaH JierKHX cpeA~ KOrAa 

npHMeHHMa annpoKCHMa~HR P.KaT~a HAP· [12 ]. 
H aifAeuo o6ocuosauue CXOAHMOCTH o6o6w;euuo­

ro 380JIIO~HOHHOro HbiOTOHOBCKOro npo~ecca npH 

npeACTaBJieHHH HeJIHHeHHOro oneparopa B BJme 

cyMMbl peryJIRpuoro onepaTopa Hero B03Myw;euHR. 

YcTau osJieua CBR3b 3Toro npo~ecca c peryJIRPH30-

sauubiMH npo~eCcaMH HbiOTOHOBCKOro THna, HCCJie­

AOB3Hbl yCJIOBHR CXOAHMOCTH HTepa~HOHHbiX CXeM, 

OOocHOBaH aJiropHTM BbiOOpa OnTHMaJibHOro HTe­

pa~HOHHOro napaMeTpa. 

fiOK333HO, liTO npeAJIO"'eHHble HTepa~HOHHble 

cxeMbl OOJiaAaiOT csoucTBOM peryJIRpH3a~HH H HMe­

IOT 60Jiee wupoKyiO o6JiaCTb cxOAHMOCTH, 11eM 

KJiaCCH'IeCKHH MeTOA HbiOToua - KauTopoBH'Ia npu 

OAHHaKOBOH aCHMnTOTHliCCKOH CKOpocTH CXO­

AHMOCTH (21 ). 

C 3AaHbl nporpaMMbl AJIR peweHHR CHCTeM 

JIHHeHHbiX AH<I><t>epeH~HaJibHbiX ypaBHeHHH C HC­

nOJib30 BaHHeM naKeTOB JIHHeHHOH aJire6pb1 [22 ). 
fl p eAJIO"'eH MeTOA nOCTpoeHHR aAHa6aTHllecKO­

ro ypa BHeHHR AJIR OnHcaHHR AHCKpeTHOI"O H Henpe­

pbiBHOI"O cneKTpoB Me30MOJICKYJI51pHb1X CHCTeM 

nyTe o6o6~eHH51 nOH51TH51 3Q><I>eKTHBHOH MaCCbl, 

Ou n o 3BOJIReT Aa"'e B npocToM AByxyposuesoM 

npH6JIH"'eHHH nOJIYliHTb xapaKTepHCTHKH Me30-

3TOMHbiX pe30HaHCHbiX peaK~HH, XOpoWO 
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COrJiaCyJOIQHXCJI C MHOl'OK3H3JibHbiMH paC'feT3MH 

[23 ). 

Pa3pa6oTaabl HTepau.uoaaaK cxeMa H n porpaM­

Ma Bbl'fHCJieHHJI c4>epH'fecKHX HecHMMeTpH'fHbiX CO­

CT051HHA DOJI51poHa B paMK3X MO.AeJIH JlaTTHHJf;epa 

- Jly, HCCJie,AOB3H3 CXO.AHMOCTb HTepaU,HOHHOH CXe­

Mbl, OCHOBaHHOA Ha pa3Jio,.;eHHH peweHHJI no 

c4>ePH'fecKHM ci>YHKU.HKM. OOJiy'feaa HTepau.uoaaall 

CXeMa pemeHHK HeJIHHeHHOH CHHryJillpHOH rpaHH'f­

HOH ~a'fH .AJill CHCTeM .AH<I>4>epeau,HanbHbiX ypa8-

aeaaii BTOpol'O nOp51,AK3, K03cl>ci>HU.HeHTbl KOTOporo 

33BHC51T OT 3CHMDTOTHK HCKOMbiX peweHHH , C8K33H­

HbiX .AOnOJIHHTeJibHbiM ci>YHKU.HOHaJibHbiM ycno-

8HeM. B paMKax MO.Aeneii, npH80.AKW.HX K 3TOH 3a.Aa­

'fe, HCCJie,AOBaHbl COCTOJIHHJI COJib8aTHpo&aHHOl'O 

3JieKTpoHa, 6H3JieKTpoHa, 8bl'fHCJieHbl BOJIH08ble 

ci>YHKIJ.HH 6apaoua B KXll.-MO.AeJIH c paCTyW.HM 

DOTeHlJ,HaJIOM (24 ). 

Pa3pa6oTaabl anropHTMbl aaanH3a H peweaHK 

CHCTeM HeJIHHeHHbiX anre6paH'fecKHX y pa8HeHHH, 

HMeJOIQHX 6ecKoae'faoe 'fHCJIO o6w.ux Kopaeii. 

AJiropHTMbl pea;IH3083Hbl B BH.Ae naKeTa n porpaMM 

ASYS, aanucaaablx aa K3b1Ke aaanHTH'fecKHX 

Bbl'fHCJieHHH REDUCE. noKa3aHO, KaK TaKHe 

CHCTeMbl MOryT 6b1Tb, 8 paMK3X TeXHHKH 6a3HCOB 

rpe6aepa, aBTOM3TH'fecKH pe.AyU.Hpo8aHbl 3K8HBa­

JieHTHOMY Ha6opy nO.ACHCTeM C MeHbWHM 'fHCJIOM 

nepeMeHHbiX. 3TOT MeTO.A liBJIKeTCJI OCOOeHHO 3<1>-
4>e«'fHBHbiM .AJIJI CHCTeM, 00na,A310UJ,HX HeTp HBHaJib­

HbiMH CBOHCTBaMH O.AHOpo.AHOCTH. 

llpe.AJIOJf;eH DO.AXO.A K HCCJie,A083HHIO HHTerpH­

pyeMOCTH DOJIHHOMHaJibHO-HeJIHHeHHbiX 380JIJO-

HAYqHO-DPHKJIAJI.HbiE PA50Tbl 

Pa3pa6oTaH H C03.AaH MO.AYJib u.ucl>posoro cur­

HaJibHOro npou,eccopa, 8blnOJIHeHHbiH 8 8H.Ae nnaTbl 

.AJIK nepcoHaJibHbiX 38M THna PC-AT/ 386/486. 

Oa npe.AH33Ha'feH .AJIK u.ucl>po8oit o6pa60TKH cuma- • 

JIOB H H300paJKeHHH B CHCTeMaX c6opa H o6pa60TKH 

.A3HHbiX B TpHrrepHbiX CHCTeMaX 3KCnepHMeHT3Jib­

HbiX yCTaH080K, a TaKJKe B npHKJia,AHbiX OOnaCTKX (8 

'f3CTHOCTH, B Me.AHU.HHe). Mo.Aynb n ocrpoeu na 

JIHTEPATYPA 

1. Ma3ena E.JO. u iJp. - OJ1JIJ1, PI 1-92-164, 
,l(yt)Ha, 1992. 

2. Baeu:xeeA.,l(. u iJp.- OJ1JIJ1, PI 1-92-94,/~yt)Ha, 
1992. 

3. KopeHbiC08 B.B. u iJp. - OJ1JIJ1, PI 1-92-313, 
,l(yt)Ha, 1992. 

120 

u.uoaablx ypaaaeauii pa3Mepaocru 1 + 1. Do.AXO.A 

OCH083H Ha npo8epKe CyUJ,eCTBOB3HHJI 3aKOHOB CO­

xpaHeHHJI H CHMMerpaii BbiCWHX nop51,AK08. Ecna 

HCCJie,AyeMble ypaaHeHHK CO,AepJKaT npoH3BOJibHble 

'fHCJI08ble napaMerpbl, TO aa,Aa'fa OT6opa acex 

HHTerpHpyeMbiX CJiy'faeB CBO.AHTCJI K pemeHHIO 

CHCTeM HeJIHHeHHbiX anre6paH'feCKHX ypaBHeHHH Ha 

HMeJOUJ,HeCK napaMeTpbl. Jl.mr 3TOH U.eJIH HCDOJib30-

83H3 TeXHHK3 6a3HCOB rpe6aepa, n03BOJI.liiOUJ,3ll 3<1>-
4>eKTHBHO ynpoW,3Tb H peW3Tb B03HHK310IQHe 3JI­

re6paH'fecKHe ypa8HeHHK, KOTOpble HMeJOT, KaK 

npa8HJIO, 6eCKOHe'fHoe MHOJKeCT80 peweHHH. 

Pa3pa60Taa MeTO.A npo8epKH aaoMoPcl>aaMa KO­

ae'fHOMepablx anre6p JIH H nocrpoeHH.ll JIBHOI'O BH,Aa 

M3TpHU,bl npeOOpa30B3HHll .AJIK H30MOPci>HbiX anre6p. 

MeTO.A OCHOB3H Ha HCCJie,AOB3HHH CHCTeM KBa,Apa­

TH'fHO-HeJIHHeHHbiX anre6paH'fecKHX ypaBHeHHH 

.AJIK MaTpH'fHbiX 3JieMeHTOB MaTpHU,bl npeo6pa30Ba­

HHJI C nOMOUJ,biO MeTO,Aa 6a3HCOB rpe6aepa (25-27 ). 

n po,AOJIJf;aJIHCb HCCJie,AOBaHH.ll no cynep-

CHMMeTpH'fHbiM MO.AeJIKM reiiaea6epra. 8bl.liBJieHa 

HX CBK3b C 4>eHOMeHOJIOrH'feCKHMH TOOpH.liMH 

BTCn, 8oaaaKaiOW.HMH ua MO.AeJIH Xa66ap,Aa, a 

TaK,.;e c O.AHOMepHbiMH H HYJibMepabiMH cl>a30BbiMH 

nepexo,AaMH. 

3aKOH'feHO HCCJie.AOBaHHe nceB.AOCDHHOBbiX MO­

.AeJieH reiiaeu6epra, TaK 'fTO B e.AHHOM DO.AXO.Ae Y.Aa­

JIOCb OnHC3Tb HHTerpupyeMble raMHJibTOHHaHbl OT 

KBaHTOBOl'O OCU,HJIJIKTOpa .AO KJI3CCH'fecKOH cy­

nepcHMMeTpH'fHOH MO.AeJIH reif3eH6epra (28,29 ). 

ocaoae u.ucl>poaoro cumanbaoro npou.eccopa TMS-
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yqEBHO-HAYqHhltl: UEHTP 
0115111 

rnasuo.H 3aAa'leH: Y'le6uo-uay'luoro u.euTpa 
MrY a Ml1<1>11 npu 0115111 B 1992 r. 6hiJIOAaJib­
ueH:wee pa3BHTHe y'le6uoro npou.ecca ua 6a3e Ka­
<l>eAP COOTBeTCTByiOw;ux BY30B. llpu C03AaHHH YHU, 
onpeAeJieHhl CJieAyiOw;ue uanpaBJieHHR: <Pu3HKa 
3JieMeuTapuhlx 'lacTau.; <Pa3HKa aToMuoro RAPa, 
RAepHhle MeTOAhl B <l>H3HKe KOUAeHCHpoBaHHhiX 
cpeA, BhiCOKOTeMnepaTypuaR CBepxnpoBOAHMOCTb, 
paAao6uonomR. B 1992 r. BBeAeua uoBaR cne­

U.HaJIH3aU.HR - <l>H3HKa YCKOpHTeJieH. 
B uacroRw;ee BpeMR B YHU, o6y'laeTcR 94 cTy­

AeHTa. KpoMe y'law;uxcR H3 MrY, Ml1<1>11, M <l>T11 
3TOT npou.ecc oxBaThiBaeT cTyAeHTOB H3 y HHBep­
CHTeTOB BJIMHBOCToKa, Bopoue)l(a, Kuesa, 0 McKa, 
PocroBa, CapaToBa, YpanbCKoro noJIHTexua'lecKoro 
HHCTHTyTa. B nporpaMMY OOy'leHHR BXOAHT paooTa B 
uay'llthlx na6oparopHRX 0115111. 

B HCTeKweM roAy rpynna cTyAeHTOB Bhle3)1(aJia B 
ABYXHeAeJibHYIO noe3AKY B yuusepcuTeT r .JIOA3H, 

OAHH CTyAeHT y'laCTBOBaJI B pa6oTe JieTHeH WKOJihl 
l.J,EPH, uanpaBJieHhl AJIR Dp<>AOJI)I(eHHR o6y'leHHR 
3 cTyAeHTa B CiliA. 

YHU, yCTaHOBHJI KOHTaKThl c EBpone.HcKHM 
<l>H3H'IeCKHM OOmeCTBOM DO BODpocaM C03AaHH51 H 
pa6oThl EBpone.HcKoH: cxeMhl o6Meua cTyAeHTaMH­
<Pa3HKaMH (EMSFS). EBpone.HcKoe <Pu3H'IecKoe 
o6wecTBo npeAJIO)f(HJIO YHU, 6h1Tb KOOPAHHaropoM 
:noH: cxeMhl B Poccuu a y'laCTBOBaTb B pa3pa6oTKe a 
ucnoJib30Bauuu 6a3hl AaHHhiX EMSFS. 

C U.eJiblO npHBJie'leHH51 CTyAeHTOB AJIR OOy'leHHR 
B YHU, B J],y6ue npoBeAeHa TpeXAHeBHaR wKoJia AJIR 
cTyAeHTos-<Pa3HKOB Broporo Kypca MrY, opraua3o­
sauhl 3KCKypcuu B Ol1.SII1 AJIR CTyAeHTOB MrY a 
Ml1<1>11. 

J],eRTeJibHOCTb YHU, uaWJia cBoe oTpa)l(euue B 
cneu.uanbHOM BhlnycKe ra3eThl «J1.y6ua: uayKa, COA­
py)l(eCTBo, nporpecc>>. 

).lenerau,HII MHHHCTepCTsa HayKH HcnaMCKOH Pecny6JJHKH HpaH s Y4e6Ho-Hay4HOM u.eHTpe 

omm 
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MElKJlY HAP OJJ.H biE 
CBH3M 
M HAYqHOE 

. . 

COTPY JJ.HMqECTBO 



HAYqHQ-TEXHMqECKOE 
COTPY,IJ:HMqECTBO 

OcuoBHble HTOI'H 1992 ro.ZJ;a no Me)KAyuapo.D;HO­
MY uayquo-TexuuqecKoMy COTPYAHH'IecTBy 061,e­
AHHenuoro HHCTHTyTa RAepHbiX HCcne,ZJ;OBaHHH xa­
paKTepH3YIOT cne.ZJ;yiO~He ,ZJ;aHHble: 

- npoBe,ZJ;eHbl COBMeCTHble HCcne,ZJ;OBaHlUI C Ha­
Y'IHbiMH u.euTpaMu cTpau-yqacTHHU., a TaK.lKe Me.lK­
AYHapo.D;HbiMH u uau.uouanbHbiMH opranu3au.usrMH 
.D;pymx cTpau no 26 TeMaM nepBoro npuopuTeTa u no 
34 TeMaM Broporo npuopuTeTa; 

- AJISI pemeuusr BonpocoB COTPYAHH'IeCTBa u 
yqaCTHSI B Hay'IHbiX COBe~aHHSIX H KOH<t>epeHIJ.HSIX 
OtThe.ZJ;nHeHHbiH HHCTHTYT KOMaH.D;npoBan 1237 cne­
u.uanucroB; 

- .ZJ;JISI COBMeCTHbiX paOOT, KOHCYJibTaU.HH H 
coBe~auuu B OH.sll1 6b1Jlo npHHSITO 984 cne­
u.uanucTa; . 

BcTpe'la ,nHpeKU.HH HHCTHTyTa c .nenerau.HeH Pecny6JJHKU nonbwa 
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- opraHH30BaHo u npoBe.ZJ;eHo 11 Kpynublx 
Me)KAyHapo.D;HbiX KOH<t>epeHIJ.HH, 18 paOO'IHX H 16 
Hay'IHO-OpraHH3aU.HOHHbiX COBell\aHHH; 

- B JiaoopaTOpHSIX 11HCTHTyTa paOOTaJIH 9 CTH­
neH.ZJ;HaTOB. 

18 MapTa 1992 ro.ZJ;a KoMnTeTOM IloJIHOMO'IHbiX 

qpe.D;CTaBHTeJieH rocy.ZJ;apCTB - 'IJieHOB 11HCTHTyTa 

6biJI H3Meueu Y craB OtThe.ZJ;HHenuoro HHCTHTyTa 

RAepHbiX uccne.ZJ;oBaHHH, yTBep)KAeHHbiH 23 ceuTsr6-

psr 1956 ro,ZJ;a. 23 HIOHSI 1992 ro,ZJ;a IJOJIHOMO'IHble 

IJpe.D;CTaBHTeJIH rocy.D;apcTB - 'IJieHOB 011.5111 

no,ZJ;nnca.nu HOBbiH YcraB OtThe,ZJ;uneuuoro uucru­

TyTa RAepublx uccne.ZJ;oBauuu. CTaTbSI 1 Y craBa 

rJiaCHT: 

«0tThe,ZJ;HHeHHbiH HHCTHTYT RAepHbiX uccne,ZJ;O­
BaHHH, B .ZJ;aJibHeHWeM HMeHyeMbiH <<11HCTHTyT», 



mAnu~ 

,llHpeKTop JIB3 aKaJieMHK A.M.6IUIJIHH H co&eTHHK no HayKe no­

COJibCTBa JITIUIHH 8 POCCHH npo<l>eccop r.llHp&JilKHHO H8 38Ce­

JI8HHH KoMHTeT& lloJIHOMoqHbiX llpeJ1CT&8HTeJieit OJ.UIH 

SIBJISieTCSI Me~yuapoAHOH MexnpaBHTeJlbCTBeHHOH 
uay•mO-HCCJieAOBaTeJJbCKOH opraHH3a~HeH, C03AaH­
HOH s cooTBeTCTBHH c CorJiaweuneM o6 oprann3a­
~HH Q61,eAHHeHHOI'O HHCTHTyTa 51AepHhiX HCCJieA0-

8aHHH OT 26 MaPTa 1956 1'0,® H ocyw;eCTBJISIIOUJ;eH 
CBOIO AeSITeJlbHOCTb Ha npHH~Hnax ee OTKphiTOCTH 
AJISI y'laCTHSI scex 3aHnTepecosannhlx rocyAapCTB, 

ux pasuonpasuoro B3aHMOBhii'OAHOro COTPYAHH­
'leCTBa». 

KoJIH'leCTBO rocyAapCTB - 'lJlenos OYI.SIJ1 B 

1992 I'OAY AOCTHrJio 18. 3To Pecny6JIHKa A3ep6a8A­
xau, Pecny6JIHKa ApMeHHSI, Pecny6JIHKa Be.napych, 
Pecny6JIHKa BoJirapust, Beurepcxast Pecny6JIHKa, 
Co~HaJIHCTH'lecxast Pecny6JIHKa BbeTnaM, Pec­
ny6JIHKa fpy3HSI, Pecny6JIHKa Ka3axcrau, Kopeii­
cxaSI HapoAHo-LI,eMoxpaTH'lecxast Pecny6JIHKa, Pec­
ny6JIHKa Ky6a, Pecny6JIHKa MoJIAOBa, MonroJIHSI, 

Pecny6JIHKa lloJihma, Poccust, PyMhiHHSI, Pec­
ny6JIHKa Y36exncTan, Yxpauua, llewcxast H CJio­

sa~xast <l>eAepaTHBHast Pecny6JIHKa. 

CoTPYAHH'leCTBO c HHCTHTyTaMH H oprauu-
3a~HSIMH cTpan-y'laCTHH~ OYI.siYI se.noch c y'leTOM 
npHOpHTeTHOCTH uay'lHhiX HanpaBJieHHH. 

YlnTepecnhle pe3yJihTaThl no 51Aepuoii <Pn3HKe 
6bUIH noJiy'leHhl COTPYAHHKaMH JIH<l> COBMeCTHO C 
KOJIJieraMH H3 JIOA3HHCKOI'O YHHBepcHTeTa. llpoAOJI­
:lKaJIHCb HCCJieAOBaHHSI KOHAeHCHpoBaHHhiX cpeA C 

nOMOUJ;biO MaJIOYI'JIOBOI'O pacCeSIHHSI ueiiTpoH08 C08-
MeCTHO c IJ,YI<l>YI (Beurepcxast Pecny6JIHKa). B coT­

PYAHH'leCTBe c YI..SIYI.si3 (BoJirapust) 8eJJHCb pa6oThl 
no H3y'leHHIO npo~ecco8 AeJJenust pe3onaucnhiMH 
ueiiTponaMH. Cne~HaJIHCThl <l>H3H'leCKoro HHCTHTy­

Ta 8 BpaTHCJia8e, KapJI08a yuu8epcnTeTa H Yl.ucTH­

TyTa 51Aepuoii <Pn3HKH 8 Pxexe npunnMaJIH y'laCTHe 

8 HCCJieA08aHHSIX AeJieHHSI QAep H paAHa~HOHHOI'O 
3ax8aTa ueiiTpoHo8. Co8MeCTHO c XapbK08CKHM 
<I>H3HKO-TeXHOJIOI'H'leCKHM HHCTHTYTOM H <l>H3HKO-

llpeJICeJI&TeJib KOMHTeT& no COTPYJIHHqecTBy UEPH - OJ.UIH 
npo<l>eccop JI.MOHT&He H npo<l>eccop B.A.HHKHTHH 8 nepepbi8e 

cosew.aHHII HKC no ci>H3HKe 8biCOKHX 3HepntA 

TeXHH'lecKHM HHCTHTYTOM (06HHHCK) B JIH<l> 3a­
Bepm eu ~HKJI HCCJieAOBaHHH TeMnepaTypHOH 3aBH­
CHMOCTH DJIOTHOCTH 003e-KOUAeHcaTa B CBepxTeKy­
'leM I'eJIHH. 

B C03Aanne cnexTpoMeTpa <l>OBOC Jla6opa­
ropuu QAepHhiX peaK~HH HeMaJihiH BKJiaA npoAOJI­
xaeT BHOCHTb Ba3a pa3BHTHSI H sne.lij)eHHSI BAH B 

Co<Puu, B Byxapecre H3roTaBJIHBaiOTCSI H nOCTaBJISI­
IOTCSI s JI.siP OYI..siYI aJieMeHThl cucreMhl pa3BOAKH 

ny'lKOB TSI:lKeJlhiX HOHOB. llpoAOJI:lKaiOTCSI• DJIOAO­
TBOpHhle uay'lHhle KOHTaKThl c YIHCTHTYTOM 51Aepuoii 
<PH3HKH B Kpaxose, YlnCTHTYTOM 51Aepuoii <Pn3HKH 
B Px exe H YuusepcnTeToM HM. KoMeucxoro B 
BpaTHCJiase no cnnTe3y H H3y'leHHIO csoiicTB 3K-
30TH4ecxux QAep H QAepHhiX CHCTeM, o6pa3yiOIIJ,HXCSI 
npH 3aHMOAeHCTBHH TSI:lKeJihiX HOHOB C 51APaMH. 

BeAyTcst ncCJieAo8aHHSI s .siAepnoM ~enTpe Kap­
Jiosa yuusepcHTeTa ua ycxopuTeJie Ban Ae fpaa<t>a c 
nOMOUJ;biO npoTOHHOH nOJIS1pH30BaHHOH «3aMOpo­

:lKeHHOH» MHWeHH, H3I'OTOBJieHHOH H DOCTaBJieHHOH 
OYI.si YI AJist cosMeCTnhlx axcnepnMenTos. B JI.sin 

OYI.si YI 8 COTPYAHH'leCTBe c y36excKHMH cne~ua­
JIHCTaMH C03AaHa MOAeJlb yCKOpHTeJISI Y -115, npeA­
Ha3Ha'leHHaSI AJISI YlncTHTyTa stAepuoii <Pn3HKH AH 
Y36exncTana.C ~eJibiO pemeHHSI sonpocos, CB513an­
Hhlx c H3I'OTOBJieHHeM ~HKJIOTpoHa AJISI Ky6hl, rasa­

uy noceTHJia AeJJera~HSI OYI.siYI.. 
A KTHBHhiMH 6hiJIH uay4Hble KOHTaKTbl JIB3 CO 

cne~HaJIHCTaMH BoJirapuu, PyMhiHHH H lloJibWH s 

peaJIH3a~HH npoeKTa C<l>EPA. B BoJirapuu npo-
80AHJIHCb paOOTbl no H3I'OTOBJieHHIO 3JieKTpoHHOH 
annapaTyphl AJISI nyKJioTpona H o6opyAoBaHHSI AJISI 

cneKTpoMeTpa AJih<l>A. 

3 na'lHTeJibHhlii 8KJiaA B COTPYAHH'leCTBO c 
OYI.si YI 8HOCSIT uay'lnhle ~eHTphl H HCCJieAOBa­

TeJibCKHe opraHH3a~HH <l>Pf, <t>unaHCHpyiOIIJ,He B 
OCH08HOM 3KCnepHMeH'taJibHhle H TeopeTH'leCKHe 
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Y'laCTHHKH cosew.aHHII no Hay'IHOMY COTPYIIHH'IeCTBY OIUIH c 4>H3H'IeCKHMH ~eHTpaMH $Pf s )ly6He 

HCCJie.ztosaHHSI s o6naCTH <Pn3HKH KOHAeHcnposau­

Hhlx Cpe.zt H TSI:lKeJihlX HOHOB. B .zteKa6pe B ,Uy6He 

COCTOSIJIOCb COBeUJ,aHHe 3KCnepTOB no nporpaMMe 

COTPYAHH'IeCTsa Me:li<Ay 0115111 u HayllHhlMH u.eHT­

paMH <I>Pr, yrot~HHBmee uanpasneHHSI .ztanbue:Hmux 

COBMeCTHhlX HCCJie,ItOBaHHH, npoBOAHMhlX KaK B paM­

KaX CornameHHSI c <I>e.ztepaJJbHhlM MHHHCTepCTBOM 

nO HCCJie,ItOB3HHSIM H TeXHOJIOrHH <l>Pf, TaK H Ha 

.ztsycropouue:H ocuose. CoTPYAHH'leCTBo Me:li<Ay ue­

MeU.KHMH H .zty6HeHCKHMH TeopeTHKaMH OCy~eCTB­
JJSieTCSI s paMKax nporpaMMhl «fe:H3eu6epr - Jlau­

.ztay», B COOTBeTCTBHH C KOTOpoH B Jla.zteH6epre 

COCTOSIJIOCb II paOO'Iee COBe~aHHe, nOCBSI~eHHOe 
CHJibHblM B3aHMO,IteHCTBHSIM, a B ,Uy6ue B asryCTe 

6b1Jla npose.zteua Me:li<AyHapo.ztHaSI mKoJJa no Teopuu 

nOJJSI. 

K noJJO:lKHTeJibHhlM <t>aKropaM s pa3BHTHH Me:lK­

AYHapo.ztuoro coTpy.ztHH'IecTBa s 1992 ro.zty MO:lKHO 
OTHeCTH yKpeUJJeHHe CBSI3eH C KHTaHCKHMH Hayq­

HhlMH u.euTpaMH. B Tet~eHHe ro.zta s uayt~Hhle u.euTphl 

H ua Kou<t>epeuu.uu s KHP Bhlexano 13 COTPY.ztHHKOB 

0115111, 10 KHTaHCKHX yt~eHhlX H CneU.HaJIHCTOB 6hl­

JJO npHHSITO B ,Uy6ue; KpoMe TOro, 0115111 DOCeTHJJH 

.zte.neraiJ.HH AH KnTaSI, l.I,euTpa SJAepuo:H uu<Pop­

MaiJ.HH, 0eKHHCKOro 3JJeKTpoH-n03HTpoHHOro KOJJ­

JJaJiAepa. 

Opo.ztOJJ:lKaJIOCb HHTeucusuoe COTPYAHH'leCTso c 

uayt~HhlMH u.eHTpaMH .ztpyrux cTpau. B l.I,EPH co­

TPY.ztHHKH 0115111 yllaCTBYIOT s ncCJie.ztosaHH!IX ua 
KOJJJJaJiAepe JI30 C nOMO~biO ycTaHOBKH ,UEJI<l>11. 

Opo.ztOJJ:lKaJIHCb cosMeCTHhle pa6oTbl c uay quo-
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HCCJie,ItOBaTeJibCKHMH OpraHH3aU.HSIMH 11TaJIHH B XO­

.zte peann3au.uu npoeKTa OBEJII1KC. PSJA cosMecT­

HhlX 3KCnepHMeHTOB 6bi:JJ BblnOJJHeH B HayllHbiX U.eH­

Tpax <l>pauu.nH: COTPYAHHKH JI51P yqacTsosanu s 

3KCnepHMeHTaX B fAHI1JI, rpynna <l>H3HKOB JIB3 

Bhle3:lKaJia Ha nepBhlH COBMeCTHblH 3KCnepHMeHT C 

nonSipH30BaHHhlMH .zte:HTpoHaMH s CaKJJe. AKTHBHoe 

COTPYAHH'leCTBO ocy~ecTBJJSIJIOCb JI510 c l.I,euTpoM 

no SJAepuo:H cneKTpocKOnHH H Macc-cenapau.uu B 

Opce. PacmupReTCSI coTPYAHH'leCTBO <Pn3HKOB Jia-

6oparopHH S{AepHbiX npo6JJeM H Jla6opaTOpHH 

CBepXBblCOKHX 3HeprHH B no.ztroTOBKe HCCJie,ItOBaHHH 

ua cynepKOJJJJa:HAepe s ,Uannace (ClllA). B ,Uy6ue 

6bi:JJH npHHSITbl npe,ItCTaBHTeJibHble ,IteJJeraiJ.HH 

a"MepnKaHCKHX cneu.uanucTOB AJJSI pemeHHSI sonpo­

cos H3roTOBJJeHHSI 3KCnepHMeHTaJibHOro oOOpy,ItO­

BaHHSI. HayllHhle KOHTaKTbl c l.I,eHTpoM 

TeXHH'leCKHX HCCJie,ItOBaHHH (<l>HHJJSIH,ItHSI) H 0eTep-

6yprcKHM HHCTHTYTOM SI,ItepHOH <l>H3HKH n03BOJIHJIH 

3asepmHTb C03,ItaHHe <t>ypbe-.ztH<t>paKTOMeTpa BbiCO­

KOro pa3pemeHHSI AJJSI HCCJie,ItOBaHHH Ha 11oP-2 H 

nOJJYllHTb nepBhle HHTepeCHble <l>H3HlleCKHe pe3yJJb­

TaTbl. 

fpynna ylleHhlX H3 06-be.ztHHeHHOro HHCTHTyTa 

SI,ItepHblX HCCJie,ItOBaHHH H 11HCTHTyTa SI,ItepHOH 

<Pn3HKH AH Y36eKHCTaHa npose.na cosMeCTHO c 

<Pn3HKaMH KaHa.ztbl H ClllA Ha ycKopuTeJJe 

TRIUMF 3KcnepHMeHT no H3ylleHHIO KoppeJISIIJ.HH 

npoTOHHblX nap npH B3aHMO,IteHCTBHH nOJJSipH30BaH­

HbiX nporouos c 3Hepmeu 500 M3B c pa3JJH'lHbiMH 

SI,ItpaMH. 



UEPH. YcTaHODKa 06EJU1KC. 

CooMeCTHbiH 0H5UI. - UEPH 

JKCnepHMeHT nO H3y'leHHIO AH­

H3MHKI1 3HHHrHJUILI_I1H 3HTI1-

HyKJIOHOD 

HAYqHbiE COBE.II..(AHJUI 

B 1992 ro~y OJ.1.siJ.1 opraHH30BaJI u nposen 

O~HHH3~U.3Tb KpynHbiX Me~yHapo~HbiX COBe­

lll,3HHH. 

7-10 anpeJISI s .ll,y6He npoxo~HJIO Me)K~yHa­
po~Hoe coseUJ,aHue no Jia3epHoi1 <Pu3HKe. B HeM 

npHHSIJIH Y43CTHe OKOJIO 70 y4eHbiX H3 MHOrHX 

CTpaH, OT 0tThe~HHeHHOro HHCTHTyTa B COBeUJ,aHHH 

Y43CTBOBaJIH COTPY~HHKH JIT<l>, JI.siP, JIH<l>, 

JIBT A. Hay11HaS1 nporpaMMa cosemaHHSI BKJit04aJia 

CJie~yiOUJ,ytO TeM3THKy: Jl33epb1 H HX npHMeHeHHe, 

KOrepeHTHble OOJISI, Jl33epH3SI CneKTpocKOOHSI. 

Me~yHapo~HbiH ceMHHap, nOCBSIUJ,eHHbiH 

B33HMO~eHCTBHIO HeHTpoHOB C Sl~paMH, COCTOSIJICSI B 

.ll,y6He 14-17 anpeJISI. B pa6oTe ceMHHapa npu­

HHMaJIH Y43CTHe cPH3HKH H3 MHOrHX HHCTHTYTOB 

cTpaH-y4aCTHHU. 011.siJ.1, a T3K)Ke H3 Coe~uHeHHbiX 

lllTaTOB AMepHKH, repMaHHH, BeJibrHH. nporpaM­

Ma CeMHHapa OXB3TbiBaJI3 04eHb WHpoKHH CneKTp 

BOnpocos: OT CBOHCTB HeHTpoHa KaK 3JieMeHTapHOH 

43CTHU.bl - ~o CTPYKTYPhl ~pa, npupo~bl B036y)K-

~eHHbiX COCTOSIHHH, BOnpocOB MeTO~HKH HCCJie~O­

BaHHH H npHKJia~HbiX acneKTOB, CBSI3aHHbiX C 

HcnOJib30BaHHeM HeHTpoHOB B Sl~epHOH :mepreTHKe 

u ~pyrux o6JiaCTSIX HayKu u TexHHKH. 

III Me~yHapo~HbiH cuMn03HYM <<CJia6~>~e u 

3JieKTpoMarHHTHble B3aHMO~eHCTBHSI B Sl~pax» 

(WEI N-92) npose~eH B .ll,y6He 16-22 HIOHSI 

OtThe~uHeHHbiM HHCTHTYTOM npu noMep::>KKe Me::>K­

~yHapo~Horo COI033 4HCTOH H npHKJI3~HOH $H3HKH. 

B pa6oTe cuMn03HyMa npHHSIJIH y4aCTQe 6oJiee 200 
y4eHbi X H3 pa3JIH4HbiX CTpaH-y4aCTHH~ 011.5111 H 

~pyrux CTpaH. B nporpaMMY CHMD03HyMa 6biJIH 

BKJII04eHbl OpOOJieMbl cPYH~aMeHTaJibHbiX CHM­

MeTpHH , CJI36biX B33HMO~eHCTBHH B 3CTpocPH3HKe H 

KOCMOJioruu, 6eTa-pacna~a u ~soi1Horo 6eTa-pacna­

~a, MIOOHHOH $H3HKH, $H3HKH HeHTpHHO Ha yc­

KOpHTCJlSIX H peaKTOpax, ~pyrue BODpocbl. 

7- 16 HtOJISI s .ll,y6He cocTOSIJIOCb VIII Me~yHa­
po~Hoe COBeUJ,aHHe «HeJIHHeHHble 3BOJIIO~HOHHble 

ypaBH CHHSI u ~uHaMH4eCKHe cucTeMhl>>. B ero pa6oTe 
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npHH11JJH y'laCTHe y'leHble H3 pa3JIH'IHbiX CTpaH 
MHpa. llporpaMMa CHMJI03HyMa BKJIIO'IaJia BOOpocbl, 
T~uu;uouuhle A.1u1 :non cepuu: unTerpupyeMhle 
AHHaMH'IecKue cucreMhl u 6.nuaKue K nuM; ueunTe­
rpupyeMble ypaBHeHHJI MaTeMaTH'IeCKOH 4>H3HKH; 
npHJIOJKeHHJI B KJiaCCH'IeCKOH H KBaHTOBOH 4>H3HKe 
(3JieMenTapnhle 'laCTHD;bl, KOUAencuposauuoe co­
CTOJIHHe, rHAP<>AHHaMHKa, nJia3Ma, CTaTHCTH'IeCKaJI 
MexanuKa H T.A.) H Apymx o6.naCTJIX (oKeanOJiomJI, 
6HO<I>H3HKa H T.A;). 06cyJKAaBWHecJI MeTOAbl npo­
CTHpaiOTCJI OT 'IHCTO MaTeMaTH'IeCKHX AO Bbi­
'IHCJIHTeJibHbiX B npHJIOJKeHHH K TeOpHH H 3KC­
nepHMeHTy. 

«fJIOOanbHbiH 3KOJIOrH'IecKHH MOHHTOpHHI'» -
TaK uaablsaeTCJI MeJKAynapoAHbiH uenpaBHTeJibCT­
seuubiH: npoeKT, o6cyJKAeuue KOTOporo COCT011JJOCb 
ua pa6o11eM cose~auuu B LJ;y6ue c 9 no 11 asrycra. 
KoopAHHaTOpaMH cose~aHHJI cranu JlusepMopcKaJI 
uau;uonanhnaR Jia6oparopuJI CiliA u oT CHr -
3KOJIOrH'IeCKaJI CTaHD;HJI KOHTpOJIJI OKpy)KaJO~eH 
cpeAhl OTAeJieHHJI BceMupuon Jia6oparopuu . 0KoJio 
CTa npeACTaBHTeJieH rocyAapCTBeHHbiX BeAOMCTB H 

uay'lnblx yqpeJKAeuun CiliA u rocyAapcTs CHr 
npHH11JJH y'laCTHe B o6cyJKAeHHH uay'IHO-TeXHO­
JIOrH'IecKHX H KOHBepcHOHHbiX acneKTOB MeJKAyHa­
poAHOro npoeKTa rJIOOanbHOro 3KOJIOrH'IecKOro 
MOHHTOpHHra, reorpa4>H'IeCKHX, JIOJIHTH'IecKHX H 
MeQynapoAHbiX npo6JieM o6&eAHHeHHJI ycHJIHH 
y'leHbiX H DOJIHTHKOB AJ}JI OpraHH3aD;HH KOHTpoJIJI 
oKpy)KaJO~en cpeAbl, oprauuaau;uouublx H q,uuau­
COBbiX BOnpocOB ocy~eCTBJieHHJI npoeKTOB H CBJ13aH­
HbiX C HHMH HCCJieAOBaTeJibCKHX nporpaMM. 

29-31 asrycra B LJ;y6ue cocro1l.llach Me~yua­
P<>AHaJI Kouq,epeau;ug «HayKa. <l>HJiocO<I>nR. 
Penum11~, TeMa Koropon «lloauauue Ayxosuoro 
MHpa~. Ha Kouq,epeuu;uu o6cy~anucb TaKue son­
pocbl, KaK AYXOBHOe H HHTeJIJieKTYaJibHOe, npOOJie­
Ma AYXOBHOro B COBpeMeHHOH 4>HJIOCO<I>HH ua 3aJiaAe 
u BocroKe, cospeMeuuble AYXOBHhle Te'leHHJI, AY­
xosnocTh H MHCTHD;H3M. 

1-4 cenTR6pR B LJ;y6ue npoXOAHJI Me~yua­
P<>AHhiH CeMHHap «CTpyKTypHble HCCJieAOBaHHJI Ha 
HMnyJibCHbiX HCTO'IHHKax 
aosanuhlit Jla6oparopuen 

HeHTpoHOB», 
nenTpoHHOH 

oprauu­
q,uaHKH 

16-22 HIOHll B J(y6He npoXOAHJI III MelKA)'HapoAHbiA CHMn03HYM «Cna6biC H 3neKTpoMarHHTHbiC BJaHMOACACTBHII B HApax• 

(WEIN-92) 
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npo4>eccop M.r.Mew.epiiKOB (OIUUf) H npo4>eccop 3.TeJIJlep (CiliA) cpeAH y'laCTHHKOB cosew.aHHII no npoeKTy «rno6a.nbHbiH 3KO­

nont'leCKHi1 MOHHTOpHHI"> 

Y'laCTHHKH pa6o'lero cosew.aHHII 

«KXJJ. npH KOHe'IHOH TeMneparype, 
CBII33HHble COCTOIIHHII H ll)lepH311 

AHHaMHKa,. Ha nporynKe s PaTMHIIO 

• 
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HM.l1.M.<I>paHKa npu noMep:x<Ke KoMHCCHH no 

AH<t>paKU.HH HeihpoHOB Me:x<AyHapoAHOro coJOJa 

KPHCTaJI./lorpa<Pos. B ceMHHape npHHSIJIH y'laCTHe 

95 <t>HJHKOB, B TOM 'IHCJie 27 y'leHbiX H3 BeAYJ..U.HX 

HeH:TpoHHbiX u,eHTpoB Esponbl, ClllA u .sinoHHH . 

.lJ:syM.II • rJiaBHbiMH TeMaMH, o6cy)((AeHHe KOTOpbiX 

COCTO.IIJIOCb Ha CeMHHape, SIBJl.IIJIHCb AH<!>paK­

U,HOHHble HCCJieAOBaHHSI CTPYKTYPbi KpncTaJIJIOB H 

H3Y'IeHHe KpynHOMaCWTa6HbiX HeOAHOpoAHOCTeH B 

KOUAeHCHpoBaHHbiX CpeAaX MeTOAOM MaJioyrJIOBOro 

pacceRHHSI HeH:TpoHoB. Bb16op TeMaTHKH o6yCJIOBJieH 

TeM, 'ITO B HJOHe 1992 r. Ha BbiCOKOlJaCTOTHOM 

HMnyJibCHOM peaKTOpe J16P-2 BBeAeH B AeHCTBHe 

YHHKaJI&HbiH HeH:TpoHHbiH AH<t>paKTOMeTp, noJBOJIR­

JOm,uH: secTH HJMepeHHe HeHTpoHorpaMM c O'leH& 

BbiCOKHM paJpeweHneM. KpoMe Toro, c BBeAeHn eM B 

3KCDJiyaTaU,HIO HOBOI"O XOJIOAHOI"O JaMeAJIHTeJISI 

HeH:TpoHOB s KOHu,e 1992 r. Ha HBP-2 JHalJMTeJI&Ho 

YJIY'IWaTCSI YCJIOBHSI npoBeAeHHSI 3KcnepuMeHTOB no 

MaJIOyrJIOBOMY pacceRHHIO. 

CeMuuap 6b1Jl nocB.IIIIJ,eH naMRTH IO.M.OcTa­

HeBH'Ia, MHome I"OAbl pyKOBOAHBwero KOJIJieKTHBOM 

<t>nJHKOB ua peaKrope HBP-2 H RBJISIIOJ..U.erocR OAHHM 

H3 OCHOBOnOJIO:x<HHKOB MeTOAa MaJIOyrJIOBOro pacce­

SIHH.II Ha HMnyJibCHbiX HCTO'IHHKaX HeHTpoHOB. 

XI Me:x<AyuapoAHbiH ceMnHap no npo6JieMaM 

<t>HJHKH BbiCOKHX 3HepmH npoXOAHJI B LJ:y6He C 7 no 

12 ceHTR6p.11. Ha HeM o6cy:x<AaJIHC& OCHOBHble Ha­

npasJieHHSI pa3BHTHR peJI.IITHBHCTCKOH Mepuou <t>u-

3HKH H KBaHTOBOH xpoMOAHHaMHKH. B nporpaMMe 

ceMuuapa- o6Jopuble AOKJiaAbl y'leHbiX HJ O H .siH, 

a TaK:x<e H3 U.EPH, CEBA<I>, 6pyKxeH:seua, C aKJie. 

3aMeTHOe MecTO 6biJIO OTBeAeHO <i>HJHKe nOJIS1pH3a­

U,HOHHbiX SIBJieHHH, B 'laCTHOCTH HOBblM pe3yJI&TaTaM, 
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YqacTHHKH XI Me>K.JzyHapOAHOro 

ceMHHapa no npo6neMaM ljJH3HKH 

BbiCOKHX 3HepntH Ha HYKJJOTpOHe 

OlHUf 

DOJiylJeHHbiM B 3KCnepHMeHTaX Ha nOJI.IIpH30BaHHblX 

ny'IKax AeHTpoHOB Ha cuHxpo<i>aJoTpoHe OH.siH. 

B uay'IHO-TexHulJecKoH: 6u6JIHOTeKe HHCTHTyTa 

K CeMHHapy 6b1Jla OpraHH30BaHa BbiCTaBKa JIHTepa­

Typbl, Ha Koropou npeACTaBJieHo 6oJiee 100 TPYAOB 

KOH<t>epeHU,HH, MOHOrpa<t>uu, :x<ypHaJibHblX CTaTeH, 

OTpa:x<aJOID,HX pa3JIH'IHble acneKTbl peJI.IITHBHCTCKOH 

MepHOH <!>HJHKH, KBaHTOBOH XpoMOAHHaMHKH, 

TeOpHH KaJIH6poBO'IHbiX UOJieH. 

Me:x<AyHapoAHaR KOH<t>epeHU,H.II «CTpyKTypa M­

pa H MepHble peaKU,HH npu HH3KHX H npoMe:x<yTOlJ­

HbiX 3Hepm.IIX>> npoxOAHJia B LJ:y6ue c 15 no 19 ceu­

TS16pSI. OporpaMMa Kou<t>epeHU,HH BKJIIO'Iana AOKJia­

Abl, nocBRILI,eHHble ucCJieAOBaHHJO CTPYKTYPbl Mep, 
oopa3yiOJ..U.HXCSI 8 peaKU,H.IIX C 3K30THlJeCKHMH nylJ­

KaMH H MHWeHSIMH, OnHCaHHIO KOJIJieKTHBHblX B03-

6y)((AeHHH, BblCOKOCnHHOBbiX COCTO.IIHHH, cynepAe­

$lpMaU,HH Mep, peaKU,HSIM C T.ll:x<eJiblMH HOHaMH, 

HOBbiM BUAaM soJ6y:x<AeHH.II Mep. B pa6oTe KoH<t>e­

peHu,nu npHHSIJIH y'laCTHe 150 y'leHblX H3 MHOrHX 

cTpaH Mupa, 6oJI&wue AeJierau,uu npeACTaBJISIJIH 

PoccuJO, fepMaHHJO, l1TaJIHIO. 

YlleHbie Jl.siO, JICB3, JIH<l>, JIBTA, JIB3 y'la­

cTsosanu s XV Me:x<AyHapoAHOM cuMnoJnyMe no 

SIAepHOH 3JieKTpoHHKe, KOTOpbiH: npoxOAHJI s Bap­

wase 29 ceHT.116p.11 - 2 OKT.116pR. OpraHnJaTopaMH 

cnMnoJnyMa 6b1Jln O.H.si.H u noJibCKHH KAMAK. 

CnMn03HYM npoBOAHJICSI npH DOMep:x<Ke rocyAap­

CTBeHHOro areHTCTBa no aTOMHOH 3Hepmu DoJI&wu, 

Me:x<AyHapoAHOro KOMHTeTa ESONE, ll,EPH. 

XIII Coselll,aHue no ycKopuTeJI.IIM Jap.ll:x<eHHbiX 

'laCTHU. npoXOAHJIO B LJ:y6He c 13 no 15 OKT.116p.11. B 

HeM npnHHMaJIH y'laCTHe 6oJiee 200 cneu,uanucTOB 

H3 cTpaH-y'laCTHHU. HHCTHTyTa. OporpaMMa cose-



IUaHH51 OXBaTJ:IIBaJia CJie~yiOIUHe TeMbl: COBpeMeH­
Hhle Te~eHI.I,HH pa3BHTH51 yCKOpHTeJieH H npOOJJeMhl 
OOJJbWHX ycKopuTeJJbHhiX KOMnJJeKcoB; ycKopHTeJIH 

T51)1(eJihlx uonoB; ycKOp5110IUHe CTPYKTYPhl u Momna51 
pa~HOTeXHHKa; aBTOMaTH3HpoBaHHble CHCTeMbl yn­
paBJJeHH51 yCKOpHTeJJ51MH H MHOrHe ~pyrue BOnpocbl. 

yqACTHE OH51H B ME)I(,l1.YHAPO,l1.HbiX H HAIJ.HOHAJibHhiX KOHCI>EPEHIJ.M51X 

B 1992 r. yt.tenhle u cneu.ua.nucThl 061.e~uueuuo­
ro HHCTHTyTa ~epHbiX HCCJie~oBaHHH yt.taCTBOBaJIH 
B 149 Me~yuapo~HbiX H Hal.I,HOHaJlbHbiX KOH<f>e­
peHI.I,H51X. 

Hau6oJJee Kpynnhle ~e.nerau.uu npe~cTaBJJ51JJH 
HnCTHTYT ua Me~yuapo~HOM co&emauuu no Tex­
HOJJOmH nporpaMMHpoBaHH51, HCKyCCTBeHHOMY HH­
TeJJJJeKTY H 3KCnepTHbiM CHCTeMaM B <f>H3HKe Bbi­
COKHX 3HepmH H ~epHOH ti>H3HKe (CI>paHI.I,HSI, Jla- . 
Jlo~-Jie-Mop), Me~yuapo~uou Kon<f>epenu.uu no 
npoBOJJOt.tHhiM KaMepaM (ABcTpHSI, Beua), III Me)l(­

~yuapo~uou Kon<f>epenu.uu EnAK <repManu51, 
BepJJHH), Me~yuapo~uoH: WKOJJe no ~epnou 

<f>u3HKe <repMaHH51, XoJJbu.xay), Me~yuapo~uoM 
COBemaHHH «llOJJ5IpoHbl H npHJJO)I(eHH51» (POCCH51, 
llyll.I,HHO), Me~yuapo~HOM CHMno3HyMe no B03-
6y~eHHhiM COCT051HH51M B 51~pax (nOJibWa, JI0~3b), 
XV CeMunape no <f>u3HKe BhiCOKHX 3Hepru8 u 

rOCTHOH51H 

B 1992 ro~y ~upeKu.ueu 061.e~uueuuoro 
HHCTHTyTa 6hiJJO npHH5ITO 15 KpynHhiX ~eJieral.I,HH, B 
COCTaB KOTOpbiX BXO~HJIH B~Hhle y'leHhle H 

nocon KHP 8 POCCHH BaH 
U3HHbU.HHb oo opeMll nocew,eHHll 

IDinOIDIH 

Teopuu nOJ151 (Poccu51, llpoTBHHo), VI Me~yuapo~­
uou KOH<f>epeHI.I,HH nO ~paM, y~aneHHbiM OT 

cTa6HJJbHOCTH <repMaHH51, BepnKaCTeJib), XV Me)l(­

~yuapo~uou Kon<f>epeuu.uu no ycKopHTeJI51M Bhl­
coKux 3Hepruu <repMaHH51, raM6ypr), Me~yua­

po~HOH KOH<f>epeHI.I,HH no ~epHOH <f>H3HKe (rep­

MaHH51 , Buc6a~eu), Me~yuapo~uou Kon<f>epeuu.uu 

no <f>H3HKe BhiCOKHX 3HepmH (CiliA, .lJ.aJIJJaC), 

Me~yua·po~uou Kon<f>epeuu.uu <<CTpyKTypa a~po­
HOB>> (4exo-CJJoBaKH51, CTapa Jlecua), Me~yua­

po~uo " KOH<f>epeHI.I,HH no ~epHOH XHMHH H 

pa~HOXHMHH (ABcTpH51, Beua), XVI Me~yuapo~­
uou KOH<f>epeHI.I,HH nO TBep~OTeJibHbiM ~eTeKTOpaM 

(KHTaH, neKHH), Co&ell.l,aHHH no MHKpoTpoHaM H HX 

npuMeneuuiO (BoJJrapH51, llJJoB~HB), Kou<f>epeuu.uu 

no <f>yH~aMeHTaJlbHbiM B3aHMO~eHCTBH51M 3JJeMeH­

TapHb1X 'laCTHU. (Poccu51, MocKBa). 

Cnel.I,HaJIHCThl, npe~CTaBHTeJIH ~HnJJOMaTHt.teCKHX 

KpyroB CiliA, Hpaua, KuTast, Kopeu, Ky6hl, 
llOJJbWH, <l>paHI.I,HH. 
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Cnpa8IC3 0 ICOJIH'IecT8e ICOM3HJJ.Hpo80IC cneU,H3JIHCT08 CTpaH-y'laCTHHU, H .n.pyrHX CTpaH 
8 061.eJJ.HHeHHbiH HHCTHTYT SIJJ.epHbiX HCCJie.li.083HHH 8 1992 ro.n.y 

Jia6oparopHll JIB3 mm JITCI» JIHCI» JIHP JIBTA JICB3 OP6nPH Ynp. Hroro 
C'rpana (DO,Apa:J,Ae.tleHHe) 

Aaep6a~:lltau - - 1 - - - - - - I 

.6o.IJrapHS1 2 8 6 3 8 s I - - 33 

BeurpuSI 2 I - 16 4 - - - - 23 

BbeTHaM - - 2 - - - - - - 2 

KH.UP 1 1 - - I - - - - 3 

Ky6a - 7 - - - - - - - 7 

MOHI'OJIHSI 3 1 - 1 2 2 - - - 9 

llOJibwa 14 14 3 17 I6 I 2 - - 67 

PyMhiHHSI s 1 5 10 3 - - - - 24 

YKpauua 2 - 1 - - - - - - 3 

1Jexo-CJI08aKHSI 9 10 9 6 I2 2 I 3 3 55 

repMaHHSI 10 11 IS 29 20 5 2 2 2 96 

06~ee KOJIH'IecT80 
KOMaHJJ.Hpo80K H3 CTpaH-
y'laCTHHU, H repMaHHH 48 54 42 82 66 IS 6 5 5 323 

ABCTpHSI - - 3 - - 1 - I - 5 

beJJbrHSI 6 - - - - - - - - 6 

BCJJHKo6puTauuSJ 7 3 4 4 2 - - - I 21 

rpeu."'" 1 - - - - - - - - 1 

Er11neT 1 - 2 1 2 - - - - 6 
3uM6a68e - - 1 - - - - - - I 

11HJJ.HSI - - 2 2 - - - - - 4 

11cnauuSJ - - 4 - - - - - - 4 

11TaJJHSI 21 3 6 - 2 - 2 - - 34 

Kau~a - - - - 1 - - - - 1 

KHP - 3 - 2 1 - - - 4 10 
JIH8HSI 

H u.n. epna HJJ.bl 1 - - - - - - - - 1 

Hop8emSJ - - - 1 - - - - - 1 
ClllA 17 22 3 . 4 3 1 6 - 2 58 
TypU,HSI - - 2 - - - - - 3 5 
<l>HHJHIH.!J.H Sl 2 - - 3 - - - - - 5 

<l>paHU,HSI 1 13 8 7 6 - 8 - - 43 
lll8eitu,apuS1 2 4 1 - - 1 10 - - 18 
lli8eU,HSI 5 - 1 - - - - - - 6 
IOI'OC.Ila8HSI 2 - 2 - - - - - - 4 
IO:lltuaSJ KopeSI - - 6 - - - - - - 6 
SIOOHHSI 3 I 2 2 I - - - - 9 

11roro: 117 104 89 108 84 18 32 6 IS 573 

KpoMe roro, 94 cneu,uanuCTa ua CTpau-y'laCTuuu,, 92- ua <I>Pr, a TaK:llte 225 cneu,uanHCT08 ua .n.pymx 
CTpaH npHe3:lltaJIH 8 0115111 .IVISI y'laCTHSI 8 ero COBemaHHSIX, KOH<l>epeHU,HSIX, WKOJiaX H uay'IHO-
OpraHH3aU,HOHHhiX MeponpHSITHSIX 
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CTp8H8 JiaooparopaA 
(no.z.pa;me.~~enae) 

BoJJrapuR 

BeHrpuR 

BbeTHaM 

Ky6a 

MOHI'OJIHR 

ilOJibWa 

PyMbiHHR 

qexo-CJIOBaKHR 

fepMaHHR 

06m,ee KOJIH'leCTBO 

KOMaH,!J,Hpo80K B CTpaHbl-

y'laCTHHU,bl H fepMaHHIO, 

He C\IHTaSI 35 KOMaH,!J,Hpo-

80K nO Bbi30BaM ilOJIHO-

MO'lHbiX llpe,!J,CTaBHTeJieH 

CTpaH-y\laCTHHU, 

ABCTpaJIHSI 

AscTpHR 

DeJibrHR 

BeJIHKo6puTaHusr 

LJ:aHHR 

EmneT 

l..fH,!J,HSI 

J.1 pJiaH,!J,HSI 

l..fcnaHHSI 

l..fTaJIHR 

KaHa.D.a 

KHP 

HH.D. epJiaH,!J,bl 

Hopsemsr 

ilOpTyraJIHSI 

CiliA 

Typu,HR 

<!>HHJIRH,!J,HR 

<J>paHU,HR 

Illseiiu.apusr 

lliBeU,HSI 

IOI"OCJiaBHR 

~llOHHSI 

Bcero: 

B T.'l. Ha KOH<f>epeHU,HH 

Cnpa8Ka o KOJJH'IeCT8e KOMaH.D.Hpo80K cne~uaJJHCT08 

06-be,!J,HHeHHOrO HHCTHTyTa R,!J,epHbiX HCCJie,!J,088HHH 

8 CTp8Hbl-y'laCTHH~bl H ,!J,pyrue CTp8Hbl 8 1992 ro,!J,y 

JIB3 mm JIT«J) JIH cJ) JISIP JIBT A JICB3 OPilaPH 

24 5 7 6 11 8 3 
8 2 4 

2 
1 1 

22 14 10 26 11 8 5 
8 2 1 7 10 6 
7 32 13 18 34 8 10 2 

16 32 62 42: 100 18 19 

79 87 95 108 168 45 47 2 

2 
3 2 6 1 5 6 2 
3 2 2 

5 
2 

2 
2 

2 3 1 
8 23 31 4 4 4 9 

2 2 4 4 
2 2 8 

4 3 
2 

1 
12 14 8 7 5 2 8 

2 
12 3 1 
12 26 13 4 23 13 2 
20 60 8 2 11 39 
19 3 3 

4 3 

178 216 185 146 222 83 119 4 
40 23 60 55 67 37 31 

Ynp. DpoH3B. Hroro a T.'l. na 
no.z.p. 1tOH4!. 

2 3 69 9 
4 2 23 3 

1 
2 4 

3 
9 7 112 45 
4 3 42 3 
5 14 143 41 
5 4 296 73 

31 33 697 174 

3 2 
2 28 18 

7 
7 1 . 
3 2 

2 
3 

1 7 2 
2 85 32 

13 5 
13 7 
8 4 
3 2 
1 

5 61 21 
2 

3 19 4 
93 26 

7 147 10 
25 8 

1 
10 7 

48 36 1237 
11 325 
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flepe'leHb Hay'IHbiX H Hay'IHO-OpraHH3al.I,HOHHbiX COBeu.taHHH, 
npoBeAeHHbiX 061.eAHHeHHbiM HHCTHTYTOM KAepHbiX HCCJJeAOBaHHH 8 1992 rony 

HanMeHosauue MeCTo 
npoBCACHHSJ 

1. CooeU{aHuR, ceMuHapbl, cuMno3uy.Mbl 

Cose~auue no naJepuon Q>uJuKe .LI.y6ua 

Me~yuapoAHbiH ceMnnap no B3aHMOACHCTBHIO .Ll.y6ua 
MC.It/ICHHbiX HCHTpoHOB c K.QpaMH 

Me~yuapoAHbiH CHMnOJHYM no CJla6biM .LI.y6ua 
H 3JICKTpoMarHHTHbiM B33HMOACHCTBHSJM 
B K.QpaX 

VII Me~yuapoAHoe cosemauue no HeJIHHenHbiM .Ll.y6ua 
3BOJIIOU,HOHHbiM ypaBHCHHSJM H AHH3MH'ICCKHM 
CHCTCM3M 

Cosemauue no npoeKTY «fJII.Xia.nbHbiH 3KO- .LI.y6ua 
JIOrH'IecKHH MOHHTOpHHn. 

CeMuuap «HayKa. <l>HJJocoQ>uSJ. PeJinruSJ~ .LI.y6ua 

Me~yuapoAHbiH ceMuuap no CTPYKTYPHbiM .LJ.y6ua 
HCCJIC.QOB3HH11M Ha HMnyJibCHbiX HCTO'IHHK3X 
HCHTpoHOB 

XI Me~yuapoAHbiH ceMuuap no npo(ineMaM .LJ.y6ua 
<f>H3HKH BbiCOKHX 3HCprHH «PeJI11THBHCTCK3SJ 
K.QCpH811 QlH3HK3 H KB3HTOB311 
XpoMOAHH3MHK3» 

Me~yuapo.Quag KouQ>epeuu,uSJ no CTpyKType K.Qpa .Ll.y6ua 
H K.QCpHbiM B33HMOACHCTBHSJM npu HH3KHX 
H npoMC)KYTO'IHbiX :meprugx 

XV Me~yuapoAHbiH CHMnOJHYM no SJAepuon Bapwasa, Pn 
3JICKTpoHHKC 

XIII Cosemauue no ycKopnTeJISJM JapSJ)KCHHbiX .LI.y6ua 
'13CTHU, 

JJ. Pa6o'iue cooeU{aHuR 

Pa6o'lee cosemauue no nporpaMMHOMY o6ecnl:­
'!CHHIO HCCJICAOB3HHH B QlH3HKC BbiCOKHX 3HeprHH 
H KACPHOH QlH3HKC 

Cosemauue no ncCJle.QosauuiO CTOJIKHOBeHHH 
pe.TI11THBHCTCKHX K.Qep C nOMOlUbiO Q>oT03MYJibCHH 

Pa6o'lee cosemauue no ueiiTpuuuoMy ACTeKropy 
11<l>B3-011SH1 

Cosemauue <<Tsep.QOTeJibHble ACTCKTOpbl u ux 
npHMCHCHHC» 

CoBCII.J.3HHC no HCCJICAOB3HHSIM Ha ycTaHOBKC r HBC 

Cosemauue no B3aHMOACHCTBHIO noJJSJpuJosaHHblx 
ACHTpouos u JICrKux K.Qep c npoTonaMH 

CeMunap «TO'!Hble H3MepeHHSJ B K.Qepuon cneKTpo­
CKOnHH» 
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.Ll.y6ua 

.Ll.y6ua 

.Ll.y6ua 

.Ll.y6ua 

.LI.y6ua 

.Ll.y6ua 

.LI.y6ua 

BpeM11 
npoBCACHH11 

7-10 anpe.TI11 

14-17 anpe.TI11 

16-22 HIOH11 

7-16 HIOJI11 

8-12 asrycTa 

29-31 asrycTa 

1-4 CCHT116p11 

7-12 CCHT116p11 

15-19 CCHT116p11 

29 ceuu6p11 -
2 OKT116p11 

13-15 OKT116p11 

27-29 SIHB3p11 

4-6 Q>espa.nst 

31 MapTa-
2 anpe1111 

24-26 MapTa 

28-30 anpe.TI11 

5-7 MaSJ 

5-7 M311 

KOJJH'!CCTBO 
Y'l3CTHHKOB 

70 

100 

250 

120 

80 

100 

150 

250 

150 

120 

250 

50 

50 

50 

60 

45 

30 

30 



HanMeH08aaue Mecro BpeMR KoJIH'IecT80 
npo8eAeHHR npo8eAeHHR y'laCTHHK08 

Co8e~aaue no nporpaMMe ycKopHTeJibHOro KOMn- CMoJJeuuu.e, 1-6 HIOHR 50 
JJeKca JUIP H nporpaMMe <I>H3H'IeCKHX HCCJJeA08aHHH tiC<I>P 
Ha HaKOnHTeJIRX TR:lKeJibiX HOH08 

XI Co8e~aaue no EMI-01 )ly6ua 11-13 MaR 40 

Co8ew;aaue no ucCJJeA08aHHIO 6uonom'leCKHX H )ly6Ha 19-21 MaR 65 
JJHnJmHbiX MeM6pau, aM<t>H<I>HJI08 C nOMOllJ;biO 
HeHTpoH08 

Co8ew;aaue no ycTaH08Ke CB.ll )ly6ua 26-27 MaR 40 

Co8ew;aaue no nepcneKTH8aM ncCJJeA08auuu .uSR )ly6ua 30HIOHR- 50 
2 HIOJIR 

Co8e~aaue «<tlcnOJib308auue aKTH8au.uouuoro )ly6aa 15-18 CeHTR6pR 50 
aaanuaa 8 oxpaue oKpyJKaiOw;eu cpeAbl>> 

Co8e~aaue no MHO:lKeCT8euuoMy o6paao8aHHIO )ly6ua 22-24 CeHTR6pR 50 
'laCTHU. 8 peJIRTH8HCTCKHX RApo-RAepHbiX CTOJIKHO-
8eHHRX 

Co8e~auue no 3KcnepuMeHTaM aa ycTaH08Ke )ly6ua 29 CeHTR6pR - 50 
3KCtiAPM 1 OKTR6pR 

Co8e~auue no HCCJJeA08aHHRM )ly6 a 3-5HOR6pR 50 
aa ycraaoBKe C<I>EPA 

Co8e~aaue no KpynaoMacwTa6uoMy npuMeueuHIO )ly6 a 1-4AeKa6pR 50 
CHJIHKOH08biX AeTeKTOpo8 B <t>uanKe BbiCOKHx 
3Hepmu 

Co8ew;aaue no npo6JJeMe rJJyOOKOBOAHOH )ly6 a 2-5AeKa6pR 50 
pemCTpaU.HH HeHTpHHO 

• 

I II. H ay~Ho-opzaHu3au,uoHHble cooeU{aHust 

HKC no TeopeTH'IeCKOH <t>nanKe )ly6 a 13 RH8apR 100 

HKC no <t>uanKe HH3KHX u npoMeJKyTO'IHbiX 3Hepmu )ly6ua 13-14 RH8apR 120 

HKC no HCCJJeAOBaHHIO KOUAeucuposaHHbiX cpeA )ly6ua 15-16 RH8apR 100 
RAepHbiMH MeTOAaMH 

HKC no <t>uauKe Bb!COKHX 3uepmu )ly6ua 15-16 RH8apR 120 

3aceAaHHe KOOPAHHaU.HOHHOro KOMHTeTa )ly6ua 16-21 RH8apR 15 

71 ceccHR Ylfeuoro coseTa 011.5111 )ly6ua 17-19 RH8apR 120 

KoMHTeT lloJJHOMO'IHbiX llpeACTa8HTeneu )ly6ua 17-19 MapTa 120 
npa8HTeJibCT8 rocyAapcT8- 'IJieH08 011.5111 

KoMHTeT lloJIHOMO'IHbiX llpeACTa8HTeneu )ly6ua 3-4HIOHR 120 
npa8HTeJibCTB rocyAapcTB- 'IJieHOB 011.5111 

72 ceccuR Y'leuoro co8eTa 011.5111 )ly6ua 5-6HIOHR 120 

3aceAauue KoaTpoJJbHOH KOMHCCHH <I>uuaucosoro )ly6ua 23-25 HIOHR 20 
KOMHTeTa 

3aceAauue <I>uuaucosoro KOMHTeTa )ly6ua 29-30 CeHTR6pR 80 

HKC no ncCJJeA08aHHIO KOHAeucnpo8auublx cpeA )ly6ua 24-25 HOR6pR 100 
RAepubiMH MeTOAaMH 

KoMHCCHR no 8b16opaM AHpeKU.HH 011.5111 )ly6ua 24-25 HOR6pR 30 

HKC no <t>uanKe 8biCOKHx 3uepruu )ly6ua 26-27 HOR6pR 120 
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HanMenosaune Mecro BpeMSI Konn'lecrso 
npoBeAeHHSI npoBe,lleHHSI y'laCTHHKOB 

HKC no <Pn3nKe HH3KHX n npoMe)KyTO'IHbiX 3HcprnH D,y6ua 8-9 AeKa6pS1 120 

HKC no eAHHOH Texun'leCKOH noJIHTHKe D.y6ua 10 AeKa6pS1 120 

Cosew.aune no nay'IHOMY COTPYAHH'ICCTBY OIHJ 11 D,y6ua 13-14 ,lleKa6pSI 70 
C <tJH3H'IeCKHMH ~eHTpaMH fepMaHHH 

nepe'feHb KOH<J>epeHU,HH, CHMn03HYMOB, COBeUJ,aHHH H WKOJI, B KOTOpbiX npHHHM8JIH y'faCTHe 
cneu,naJIHCTbl 06'bellnHeHHOrO HHCTHTyTa SIJlepHbiX HCCJlellOB8HHH B 1992 rOllY 

Me)I(.JlynapoAHaSI Kon<Pcpeu~HSI no MaJiot~aCTH'IHbiM 
CHCTeMaM 8 <PH3HKC 

Me)I(.Jlynapo.llHaSI Kon<Pepcu~nst «nonstpn3a~nounast 
AHHaMHKa B SlllCpHOH <tJn3HKC H <tJH3HKC 'laCTH~>> 

Me)I(.JlynapoAnoe cosew.aune no Tcxuonornn npor­
paMMHpoBaHHSI, HCKyCCTBCHHOMY HHTeJIJICKTY 
H 3KCnepTHbiM CHCTCMaM B <tJn3HKC BbiCOKHX 3HCprHH 
H SlllepHOH <tJn3HKC 

XX Me.JK.nynapoAHaSI Kon<Pcpeuu.nSI «CTpoCHne SlllCP 
H SlllCpHbiC B036y.JK.nCHHSI>> 

Me.JK.nyHapoAHbiH KOMHTCT no 6yAyW.HM 
yCKOpHTCJI Sl M . 
Ill lliKona no <Pn3nKe H TexHonornn na3cpoo 
H OnTH'ICCKHX BOJIOKOH 

KoopAHHa~nouuoc coscw.aHne nccneAOBaTenbCKOH 
nporpaMMbl MArAT3 

Me.JK.nynapoAnoe pa6ot~cc coscw.aune <<Pact~CTbl 
H aHaJIH3 SlllCPHbiX AaHHbiX AJISI SlllCPHOH 3HepreTHKH 
H 6e3onaCHOCTH» 

Me.JK.nyHapoAHast wKona no TeopcTnt~ccKOH <Pn3nKe 

6 Me)I(.JlynapoAHast Kon<PepeH~Hst 
nO npoBOJIO'IHbiM KaMepaM 

Me.JK.nynapoAHOe pa6ot~cc cosew.aHne «B3aHMOCBSI3b 
MC.JK,ny <tJn3HKOH H MaTCMaTHKOH» . 

Pa6ot~ee cosew.aune Konna6opa~nn GEM 

Cosew.aune-ceMnnap no CAnP 

IV CnMn03HYM no cynepKonnaH.llCPY 

Pa6o'!ee cosew.aune no nporpaMMC 3KcncpnMeHTOB 
noLHC 

Me.JK,nynapoAHast Kon<PepcH~HSI 
no TeOpHH CBSI33HHbiX COCTOSIHHH 

Me.JK,nynapoAHbiH cnMn03HYM no n3yt~CHHIO 
nosepxnocTeH 

1 PoccnifcKo-uopsc)KcKHH cnMn03HYM 
no O~eHKC 3TMOC<tJepHb1X 3arpS13HCHHH Ha H33CMHbiC 
3KOCHCTCMbl npnrpaHH'IHOH TeppHTOpHH 
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AscTpaJIHSI, 
A.llenaUAa 

J1TaJIHSI, 
TpnecT 

<l>paH~HSI, 
Jla-JloUA-Jle-Mop 

ABCTpHSI, 
Xnpwerr 

CWA, D.annac 

11TaJIHSI, Tpnecr 

AscTpnSI, Bena 

11TaJIHSI, TpnecT 

nonbwa, Kapna'l 

AscrpnSI, Bena 

AscTpHSI, Beua 

CWA, Tycou 

PoccnSI, 
npoTBHHO 
CWA, 
HosbiH Opnean 
<l>paHU.HSI, 
3sbSIH-Jle- lieu 

SlnoHHSI, ToKHO 

<l>paH~HSI, 

Jla-nnaub 

Hopsern11, 
KnpKenec 

5-11 SIHB3pS1 

7- J0 SIHB3pS1 

13-18 SIHBapSI 

19-25 SIHBapSI 

26 SIHBapSI -
6 <tJeBpaJISI 

27 SIHB3pS1-
21 <PespanSI 

3-7 <PespaJISI 

I 0 <Pes panS! -
13 MapTa 

17-29 <PespanSI 

17-21 <PespanSI 

28 <PespanSI -
14 MapTa 

1-14 MapTa 

3-5 MapTa 

4-6 MapTa 

4-9 MapTa 

14-25 MapTa 

15-21 MapTa 

18-20 MapTa 

2 

2 

5 

2 

1 

5 

2 

1 

2 

2 

2 



HaHMeuosauHe Mecro BpeMR Konu'leCTso 
npoBeAeHHR npoBeAeHHR y'laCTHHKOB 

Me.x<AynapoAHaR Koulj>epeuu,HR «KX.ll <l>paHU,HR, 22-28 Map1'a 2 
H BhiCOK03HepreTH'IeCKHe B3aHMOAeliCTBHR aApoHOB>> Jle3-ApK 

Pa6o11ee cosew.auHe no aAponuoif cneKTpocKonHH POCCHR, 23-27 Map1'a 4 
JierKHX KBapKOB IlpoTBHHO 

III Me.x<AynapoAHaR Koulj>epeuu,HR EIIAK fepMaHHR, 23-30Map1'a 5 
6epJIHH 

Me.x<AynapoAnoe cosew.auHe no lj>H3HKe H TexnHKe <l>paHU,HR, 23-25Map1'a 3 
BTOPH'IHhiX ny'IKOB JlypAaH 

Pa6o11ee cosew.auHe no pacceRHHJO ueifTpouos fepMaHHR, 29 Map1'a- 2 
6aA- IllaUAay 8 anpeJIR 

Me.x<AynapoAHaR WKOJia «IlpoeKT-KOMn&JOTepuhle l1TMHR, TpHeCT 30Map1'a- 1 
ceTH» 17 anpenR 

Me)KAyuapoAHaR wKoJia no RAepuoif lj>H3HKe fepMaHHR, 4-12 anpen11 8 
XOJI&u,xay 

Pa6o11ee cosew.auHe no rJiy6oKoueynpyroMy fepMaHHR, 6-1 0 anpeJI51 1 
pacce51HHJO UoHTeu 

IV Espone8cKa51 Koulf>epeuu,HR no aTOMHOH JlaTBH51, PHra 5-9 anpen11 1 
H MOJieKyJI51pHOH lj>H3HKe 

XII reuePaJI&HaR KOH~j>epeuu,H51 0TAeJieHH51 lj>H3HKH qexo-CJIOBaKH51, 6-9 anpen11 2 
KOUAeHcHposauuhlx cpeA E<l>O II para 

Me)KAyuapoAHa51 Koulj>epeuu,HR AsCTpH51, Beua 22-24 (JnpeJI51 
nO KpHTH'IeCKHM TOKaM B BhiCOKOTeMnepaTypHhiX 
csepxnpoBOAHHKax 

VII CHMn03HYM no npuMeuenHJO MHKpoKoMn&JOTe- Beur pH51, 22-24 anpen11 4 
posH MHKponpou.eccopos 6yAenewT • 
Pa6o11ee cosew.auHe no 3KcnepHMenTy NA-48 AsCTpH51, Beua 25-30 anpen11 

Pa6o11ee cosew.auHe no ECR -HCTO'IHHKaM HOHOB . IIIse8u.apH51, 22 anpen11 -
)f(euesa 9MaR 

Pa6o11ee cosew.auHe UEPH KOJ1Jla6opau,HH IIIse8u,apH51, 25 anpeJI51 - 1 
«HOMA.ll» )f(euesa 16 Ma51 

BeceuuR51 WKOJia no lj>H3HKe KOUAencHposauuhlx HTaJIHR, TpHeCT 27 anpeJIR- 3 
cpeA «CBepxnpoBOAHMOCTb>> 10 HIOH51 

III Me.x<AynapoAHa51 wKoJia «3soJIJOU.HOHHhle YKpaHua, KHeB 3-14 MaR 1 
CTOXaCTH'IeCKHe CHCTeMbl: TeOpH51 H npHMeHeHHe 
B lj>H3HKe H 6HOJIOrHH» 

IV Me.x<AynapoAHa51 Koulj>epeuu,H51 no KOHTHHYMb- fepMaHH51, 8-21 MaR 3 
uoMy HHTerpHposauHJO TyTU.HHr 

Me.x<AynapoAHa51 Koulj>epeuu,ug «JluuaMutteCKHH 11TaJIH51, 11-16 MaR 1 
OTKJIHK B npoCThiX MeTaJIJIHtteCKHX CHCTeMaX» Bapeuua 

Me.x<AynapoAHOe cosew.auHe «CTpaHHOCTb B RApax» IloJI&wa, KpaKos 5-8 MaR 

Me.x<AyuapoAHaR Kou!f>epeuu,ug no KpuorenHKe qexo-CJIOBaKH51, 12-15 MaR 2 
6puo 

Me.x<Ayuapo.l(HaR Koulj>epeuu,H51 no BhiCOKOTeMnepa- KuTaif, IleKHH 25-29 M351 2 
Typuoif csepxnpoBOAHMOCTH 

IV Me.x<AynapoAHhiH ceMuuap no RAepuoif lj>H3HKe 11TaJIH51, AMaJIIj>H 18-22 Ma51 2 

Me.x<AyuapoAHa51 Koulj>epeuu,ug SHIM-92 fepMaHH51, 19-22 Ma51 2 
6eucreHM 

Me.x<AyuapoAnoe cosew.auHe «IlM51poHhl POCCHR, IlyllJ,HHO 23-31 Ma51 9 
H npHJIO:lKeHH51» 
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HaaMeaosaaae Mecro BpeM51 KOJia'lecTBO 
npose~eua51 npose~eHa51 Y'I3CTHaKOB 

Cosem,aaae «CTpyKTypa ~pa. KOJIJieKTaBHble B03- nOJibW3, 25-30 M351 
6yQeHa51 a 0030HHble npe~CTaBJJeHa51» Bapwasa 

XXII Cosem,auae no cj>a3aKe B3aaMo~eHCTBHH 3ap51- PoccH51, MocKBa 25-27 M351 
~eHHbiX 'lacrau. c KpaCTaJLilaMa 

XV MeQyaapo~Hall Koacj>epeau.ast nOJlbWa, 25-29 M351 2 
no cj>a3aKe 3JleMeHT3pHb1X '13CTaU. Bapwaaa 

MeQyaapo~Hall Koacj>epeuu.ast ClllA, 1-4 aiOH51 2 
nO CTpoeHaiO 6apaOHOB a Me30HOB «liapaOHbl-92» H&IO-Xeifseu 

CaMno3ayM no HCnOJI&3oaanaiO u.aKJJOTpouoa <l>aHJJ51~a51, 1-4 aiOH51 

B M~aU.aHe XenbCaHKa 

MeQyaapo~aoe cosewauae no npo(ineMaM JhaJJaSI, 6apa l-4 aiOH51 2 
KBaHTOBOH MeXaHaKa 

II MeQyaapo~HbiH caMno3ayM no ~epuoif KanMa, 3-5 aiOH51 2 
3HaJJaTa'lecKOH XaMaa Topouro 

3ace~aaae AMepaKancKoro ~epuoro o6wecrsa ClllA, liOCTOH 6-16 aiOH51 l 

MeQyaapo~Ha51 Koncj>epeuu.ast no Texna'lecKoii YKpaaua, Kaes 8-12 aiOH51 1 
CBepxnpoBO~aMOCTa 

MeQyaapo~Hoe pa6o'lee coaewauae 11TaJJa51, Tpaecr 14 aiOH51-
no KOppenapoB3HHbiM CaCTeMaM 3TOMHOH 31ai0Jl51 
a MOJieKyJJllpHOH cj>a3aKa 

MeQyuapo~Hast WKOJia no cj>a3aKe BbiCOKax 11TaJJa51, TpaeCT 15 aiOH51- 2 
3Hei)J'HH a KOCMOJIOJ'Ha 10 ai0Jl51 

Cosewaaae no nepe~osoii TexuOJioma a cj>a3aKe 11TaJJa51, KoMo 21-29 aiOH51 1 
'13CTaU. 

MeQyaapo~HbiH caMno3ayM non&wa, Jlo~3b 21-26 aiOHSI 6 
no B036yQeHHbiM COCTOSIHa51M B ~pax 

3ace~auae MAr A T3 no nosblweuaiO HMe:lKHOCTa Ascrpast, Beaa 22-24 aiOH51 1 
a 6e30n3CHOCTa ~epHbiX peaKTOpoB 

III MeQyaapo~uast WKOJia no ~epuoii cj>a3aKe YKpaaua, Kaes 22 aiOH51- 2 
1 ai0Jl51 

Me~yuapo~uast Koucj>epeuu.ast «nepe~oaast <l>paHU.a51, 22-26 aiOH51 1 
TeXHOJIOJ'H51 a cj>a3aKa '13CTaU.» napa~ 

VII Cosewauae no npaMeueuaiO ycKop~Teneii Pocca51, 23-25 aiOH51 
33pll~eHHbiX '13CTaU. B uapo~HOM X03SIHCTBe CaHKT-neTep6ypr 

XI CaMno3ayM no CHJJbHOTOlfHOH MeKTponaKe Pocca51, 25-28 aiOH51 
EKaTepau6ypr 

PoccaitcKO-KaTaiicKaii caMno3ayM «AKTYaJJbHble Poccast, TOMCK 26-29 aiOH51 
npo(ineMbl COBpeMeHHOro M3TepaaJJOBe~eHH51» 

illKOJI3-KOHcj>epeHU.a51 « J.1 Hcj>opMaU.aOH H3 Sl liOJirapast, 28 aiOH51-
TeXHOJIOJ'H51 a nporpaMMapoB3HHe» Cocj>H51 4 aiOJI51 

Me~yaapo~uoe coaewauae no MIOOHHOMY KaTaJJH3Y ill BeU.a51, 28 aiOH51- 3 
YnnCaJJa 4 ai0Jl51 

Me~yaapo~ua51 Koucj>epeuu.all no acCJJe~oaanaiO (J>pauu.a51, 29 aiOH51- 2 
TOHKaX nneHOK a noaepXHOCTeH Hyaca-ne-rpa~ 3 aiOJI51 

EsponeitcKall Koucj>epeuu.a51 no ypaaueuH51M <l>paHU.a51, 29 aiOH51-
B lf3CTHbiX npoa3BO~HbiX napa~ 3aiOJI51 

Me~yaapo~Ha51 Koucj>epeuu.ast J.1cnauast, 29 aiOH51-
«TOOpeTHKO-rpynnOBble MeTO~bl B cj>H3HKe» CaJJaManKa 4 HIOJ151 
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HaKMeaoaaaae Mecro BpeM.!i KOJIH'IecTBO 
npooe,AeHH.!I npoae,AeHHJI y'laCTHHICOB 

29 Coae~aaHe no <I>H3HKe HH3KHX TeMnepaTyp PoccH.II, Kaaaab J0HJOH.!I- 1 
4 HJOJl.ll 

Pa6o'lee coae~aHHe no HCCJJC.AOBaHHJO aaaHMO.Aeii- <l>paH~H.!I, 30HJOH.II- 4 
CTBHH peJI.IITHBHCTCKHX .~~,Aep C MC,AHbiMH MHWCH.!IMH CTpac6ypr 7 HJOJl.!l 

Me~yaapo,Aaoe coae~aHHe no .~~,Aepaoii aCT- fepMaHH.II, 6-10 HJOJl.ll 2 
pocpH3HKC «SJApa B ICOCMOCe• Kapncpy3 

XV CeMHHap no <I>H3HICe BbiCOKHX 3Hepmii POCCH.II, . 6-10 HJOJIJI 10 
H TOOPHH nOJI.II 0 poTBHHO 

I EaponeiicKHH Koarpecc no MaTeMaTHKe <l>paH~H.!I, 6-10 HJOJl.!l 1 
0apH;11t 

Me~yaapo,AHa.IIKOH<I>epea~H.!I Kaaa,Aa, 3-13 HJOJl.!l 3 
no ~HICJIOTpoHaM H HX npHMCHCHHJO BaaKyaep 

Me~yaapo,AHall WKOJia 3apHKO <l>epMH J.iTaJIHll, 7-1 7 HJOJlll 1 
Bapealla 

JleTHll.!l CCCCH.!I J.iHCTHTyTa BbiCWHX HCCJJC,AOBaHHH J.iTaJIHll, JlyKKa 12-24 HJOJl.!l 2 
«PO~CHHC 'laCTH~ B CHJJbHO B036y~eHHOH 
MaTepHH• 

Paooqee coae~aaae no reoMeTpH'IecKHM t.tero.AaM OOJibwa, 7-14 HJOJl.!l 1 
B <I>H3HKC 5eJJOCTOK 

IV Me~yaapo.AHall Koa<l>epea~Hll no 'laCTH~aM SlnoHH.II, ToKHO 20-24 HJOJl.!l 1 
B036y~eHHOH peHTreHOBCKOH 3MHCCHH 

VI Me~yaapo,AHall Koa<l>epea~Hll no .II,ApaM, fepMaHH.II, 19-24 HJOJl.!l 10 . 
Y.AaJICHHbiM OT CTa6HJJbHOCTH SepaKaCTe.nb-Kyec 

VI Me~yaapo,AHall Koa<l>epea~H.II no aroMHbiM fepMaHH.II, 19-24 HJOJl.ll 10 
MaCcaM H <l>yH.AaMCHTaJibHbiM KOHCTaHTaM Sep KaCTeJJb-Kyec 

Me~yaapo.AHall Koa<l>epea~Hll «HeiiTpoaao- ClliA, 19-24 HJOJl.!l 3 
OnTH'ICCKHC npHOOpbl H HX npHMCHCHHe• Caa-.li.Hero 

XV Me~yaapo,AHa.ll Koa<l>epea~Hll no ycKopHTeJJ.!IM fepMaHH.II, 20-24 HJOJl.ll s 
BbiCOKHX 3HCprHH faM6ypr 

Me~yaapo,AHa.ll Koa<l>epea~H.II «BY.AY~He .lJ.aHH.II, JIHHroH 23 HJOJlll- 1 
HanpaBJICHH.II HeJIHHCHHOH ,AHHaMHKH B <I>H3H'ICCKHX 1 aaryCTa 
H 6HOJIOrH'ICCKHX CHCTCMaX• . 

Coae~aHHe rpynnb111K<I>A fepMaHH.II, 2S HJOJl.ll- 2 
«TCXHOJIOrH.II yCKOpeHHll• fapMHW-Oap- 2 aaryCTa 

TCHKHpXCH 
XIII EaponeiicKHH CHMnoaayM lliaeii~apH.II, 26 HJOJl.ll- 1 
no KOCMH'ICCKHM JJy'laM )l(eHeaa 1 aaryCTa 

Me~yaapo.AHa.!l Koa<l>epea~H.!I no .~~,Aepaoii <l>aaHKe fepMaHH.II, 26 HJOJl.ll- 16 
Bac6a,Aea 1 aaryCTa 

X Me~yaapo,AHa.ll Koa<l>epea~H.II no BaKyyMaoii <l>paH~H.II, 27-31 HJOJl.!l 1 
<I>H3HKe YJJbTpa<l>aMeroaoro H3Jly'leHH.II napH)It 

EaponeiicKHH KOHrpecc no .AH<I>paK~HH HH.AepnaH.Abl, 30HJOJI.II- 3 
aanopowxax 3aw e,Ae 1 aaryCTa 

XIV EaponeiicKa.ll Koa<l>epea~H.II HH.AepJJaH,Abl, 2-7 aaryCTa 4 
no KpHCTaJIJJOrpa<I>HH 3awe.Ae 

XVIII Koa<l>epea~H.II no CTaTH'ICCKOH MexaHHKe fepMaHH.II, 2-8 aaryCTa 1 
6epnHH 

II Me~yaapo,AHaH JJCTH.II.II wxOJia .lJ.aHHSI, 3-8 aaryCTa 1 
no HeJIHHCHHOH OnTHKC Koneararea 
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__________________ ........... 
HaHMeHoBaHHe Mecro BpeMSI KOJIH'IecTBO 

npoBeAeHHSI npoBeAeHHSI y'laCTHHKOB 

VII MeQyuapoAHas. Kou<J>epeuu,Hs. no pacceSIHHJO CiliA, J.1TaKa 3-7 a&ryCTa 1 
<lx:>HOHOB B KOHAeHCHpoBaHHbiX CpeAaX 

MeQyuapoAHaSI Kou<J>epeuu,Hil no ci>HJHKe BhiCOKHx CiliA, .Ua.n.nac 6-12 a&ryCTa 10 
3Hepmii 

MeQyuapoAHhlii KOJIJJOKBHYM 60JirapHs., 13-17 asryCTa 3 
no 'IHCJieHHbiM MeTOAaM 0JJOBAHB 

III MeQyuapoAHhlii KOJIJJOKBHYM 60JirapHSI, 18-22 asryCTa 3 
no AH<P<t>epeuu,HaJJbHhiM ypasueHHSJM 0JJOBAHB 

JleTHSISI WKOJia •KOJIH'IeCTBeHHhiH aHaJJH3 BenHKOOpHTaHHSI, 16 asryCTa-
Ha MHKpony'IKaX - 1992• .llaHAH 4 ceuTs.6ps. 

Pa6o'lee co&emaHHe no nporpaMMe W ASA IliBeJ.J,HSI, 16-31 a&ryCTa 3 
Ynncana 

12 MeQyuapoAHaSI Kou<J>epeuu,Hs. HIOOAK CiliA, Cuoy6epA 16-21 a&ryCTa 
no XHMH'IecKOH TepMOAHHaMHKe 

MeQyuapoAHaSI KoH<IX:peHU.HSI 4CJio6a'lescKHH PoccHs., KaJaHb 18-22 a&ryCTa 2 
H COBpeMeHHaSJ reoMeTpHSI* 

JleTHSISI WKOJia no HH3KOpa3MepHb1M KBaHTOBbiM HTaJJHSJ, TpHeCT 20asryCTa-
TeopHSIM A)JSI KOHAeHCHpoBaHHbiX CpeA 4 ceHTs.6ps. 

Kou<J>epeuu,Hs. no noAnoporosoMy po.lKJleHHJO 'laCTHU. IliBeJ.J,HSI, 22-29 asryCTa 2 
Ynncana 

II EBponelfcKasr Kou<J>epeuu,HSJ no aTOMHOH POCCHSI, 24-28 asryCTa 
H MOJieKyJJsrpHOH ci>H3HKe CaHKT-nerep6ypr 

II MeQyuapoAHasr WKOJia no CHMMeTPHliHhiM OOJibwa, 26 asryCTa- 3 
H CTPYKTYPHhiM csoitCTBaM KOHAeHcHposauuoit 3aHOH'IKOBO 2 ceHTs.6ps. 
MaTepHH 

IliKOJia UEPH no Bhi'IHCJIHTeJJbHOH TexHHKe HTaJJHSI, 30asryCTa-
Jl SIKBHJ1J1a 12 ceuu6ps. 

Me.lKJlyHapoAHasr wKOJia no ci>HJHKe PyMhiHHSI, 31 asryCTa- 3 
OpeAeaJJ 11 ceuTsr6ps. 

Me.lK;lyHapoAHasr WKOJia no ci>HJHKe •H36paHHhle OOJibwa, 31 asryCTa- 2 
BOnpocbl SJAepHOH ci>H3HKH* 3aKonaue 9 ceuu6ps. 

MeQyuapoAHhiH CHMnOJHYM no 'IHCJJeHHOMY lJexo-CJJOBaKHSI, 31 asryCTa- 4 
aHaJJH3Y npara 4ceuTs.6ps. 

Pa6o'lee co&ewaHHe «AApoHhl-92» YKpaHHa, KHes 1-5 ceuTs.6ps. 

VIII MeQyuapoAHas. KoucPepeuu,Hs. no fepMaHHSI, 6-11 ceuTsr6ps. 1 
MOAHci>HKaJ.J,HH MaTepHaJJOB HOHHbiMH ny'IKaMH fei%Aenb6epr 

MeQyuapoAHasrKou<t>epeuu,Hs. lJexo-CJJOBaKHSI, 6-11 ceuTs.6ps. 5 
«CTpyKTypa MpoHOB» CTapa Jlecua 

MeQyHapoAHaSI KOHcl>epeHU,HSI no srAepHOH XHMHH AsCTpHs., Beua 6-11 CeHTS16ps. 6 
H paAHOXHMHH 

CHMnOJHYM no HcCJJeAOBaHHIO MarHHTHhiX YJJbTpa- <l>paHU,HSI, JIHOH 7-10 ceHTs.6ps. 
TOHKHX DJJeHoK, MHOI"'CJJOHHhiX CTPYKTYP H nosepx-
HOCTeH 

IliKOJia UEPH no ycKopHTeJJSIM Cl>HHJJSIHAHSI, 7-18 ceuTs.6ps. 3 
IOBSJCKIOJJSI 

XVI MeQyHapoAHas. Kou<Pepeuu,Hs. no TBepAOTeJJb- KHTaH, neKHH 7-11 ceuTs.6ps. 5 
HbiM AeTeKTOpaM 

XXIII reuepa.nbuas. accaM6JJesr EsponeitcKoro ceitc- lJexo-CJJOBaKHSI, 8-10 ceuTs.6ps. 
MOJIOrH'IecKoro o6wecrsa npara 
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HanMeHoBaHne MecTo BpeM51 KoJIH'leCTBO 
npoB .QeHH51 rrpose.QeHH51 yllaCTHHKOB 

J1,oiiJiepoBCKHH CHMn03HYM lJ:ex -CJioBaKH51, 8-10 ceHT516p51 4 
ilpara 

II Me~yHapo.QHoe cosew.aHne no npuMeHeHHIO CWA , POJIH 8-11 ceHT516p51 
H3JiylleHHH H pa.QHOH30TOnOB B npoMhiWJJeHHOCTH 

XXVI Me~yHapo.QHhiH CHMnoanyM fepMaHHSI, 9-13 ceHT516p51 2 
nO TeOpHH ::meMeHTapHhiX llaCTHU. BeH.Qnw-PHTU. 

IV Pa6ollee cosew.aHne no raaoHanoJIHeHHhiM ilOJJbWa, 13-16 ceHT516p51 3 
HOHHhiM cenaparopaM PHA3HH51 

II Me~yHapo.QHaR KOH<j>epeHU.H51 no <t>nanKe IIITaJIHSI, 14-19 ceHT516p51 2 
aHTHnpoTOHOB HH3KHX 3HeprHH KopMaifep 

KoH<j>epeHU.H51 EBPOMHKP0-92 <l>paHI..J.H51, 14-17 ceHT516p51 
ilapiDK 

Me~yHapo.QHaR Kon<j>epeHU.H51 no csepxnpo- fep aHH51, 14-19 ceHTS16pS1 1 
BO.QHMOCTH M10uxeH 

XIII Cosew.aHne no <t>nanKe cerneT03JieKTPHKOB PoccHSI, Tsepb 15-19 ceHTS16p51 2 

Me~yHapo.QHhiH ceMHHap no <t>aaoBhiM nepexo.QaM iloJJhwa, BpoiJ.JJaB 15-19 CCHTS16pS1 
B MOJICKYJISipHhiX KpHCTaJIJiaX 

I l16epuifcKaSI KOH<j>epeHU.HSI no rpaBHTaU.HH ilOPTyraJIHSI, 20-26 ceHTS16pS1 1 
Jlncca6oH 

06w.eesponeHCKaSI KOH<j>epeHU.HSI no KOJIJJOHAHbiM ABCTPHSI, JIHHU. 21-25 CCHTS16pS1 2 
H MC)K<j>a3HhiM HayKaM 

Kou<j>epeHIJ.HSI «8blllHCJIHTeJibHaSI TexHHKa <l>paHU.HSI, 21-25 CCHTS16pSI 8 
B <j>H3HKC BhiCOKHX 3HCprHH>> AHHCCH 

Me~yHapo.QHaR KOH<j>epeuu.nR «ilpnMeneHHe JIITaJIHSI, TpuecT 21-25 CCHTS16p51 .. 1 
<j>H3HKH B MCAHU.HHC H 6HOJIOrHH>> 

Pa6ollee cosew.auue no sonpocy AYaJibHOCTH IIITaJIHSI, TpaHH 24-30 CCHTS16p51 
BOJIHa - llaCTHIJ.a 

Cosew.aHne no MHKpoTponaM H ux npuMeneHHIO EoJirapnR, 23-26 CCHT516p51 5 
ilJJOB.QHB 

Me~yHapo.QHOe pa6ollee cosew.aHne no co6cTsenHo- <l>pa IJ.HSI, 28 CCHT516pS1 -
3HepreTH'lCCKHM KOppeKTHpoBKaM .QJISI JIOKaJIH30BaH- ilapH)K 2 OKT516pS1 
HhiX COCT051HHH 

VI Me~yHapo.QHaSI KoH<j>epeHU.HSI no <t>nanKe CWA , 28 CCHTS16p51 -
BhiCOK03apAAHhiX HOHOB MaHxeTTeH 2 OKTS16pS1 

2 Me~yHapo.QHaSI KOH<j>epeHU.HSI «BOCTOK - 3anaA>> PoccHSI, MocKBa 29 ceHTS16pS1 - 3 
2 OKTS16pS1 

XXIV KoH<j>epeHU.HSI EsponeifcKoro o6w.ecTBa fepMaHHSI, 4-8 OKTS16pS1 
no pa,QHaU.HOHHOH 6HOJJOrHH 3p<j>ypT 

KoH<j>epeuu.uSI «ilpuuu.nnhl npnMeHeHHSI IIITaJIHSI, Tpnecr 5-30 OKTS16pS1 
MHKponpou.eCCOpHOH TCXHHKH B <j>H3HKC» 

Me~yHapo.QHhiH KOHrpecc no CHCTeMaM C OTKpbiTOH Wseifu.apuSI, 13-15 OKTS16p51 1 
MarHCTpaJibiO li,IOpHX 

Me~yHapo.QHaSI Kou<j>epeHU.HSI no <t>euoMeHoJioruu IIITaJIHSI, TpuecT 19-23 OKTS16pS1 3 
3JICMCHTapHhiX llaCTHU. 

XXI Me~yHapo.QHhiH cnMno3HYM 51.no HSI, KnoTo 23-24 OKTS16pS1 3 
no 6~>~crpospaw.aJOW.HMCSI AAPaM 

KoH<j>epeHU.HSI «TexHOJJOrHSI pa3.QeJieHHSI - HOBble CWA , MaifaMH 4-7 HOS16p51 
.QOCTH)KCHHSI H pa3BHTHC» 
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HauMeuosauue MeCTO BpeMSI Ko.nH'IecTBO 
npoBe,AeHHSI npose.AeHHSI Ylf3CTHHKOB 

X Me~yHapo.AHNH CHMnOJHYM no cnuHosou SlnoHHSI, HarouSI 9-14 HOS16pS1 4 
<j>HJHKC BbiCOKHX 3HepntH 

Pa6olfee cosemaHHe no cucTeMaM ynpaBJleHHSI ny4- HTaJIHSI, 3pu'le 13-21 HOS16pS1 
K3MH npoTOHHbiX KOJIJlaH,AepoB 

Kou<t>e.peuu.uSI no <j>yH.AaMeHTaJibHbiM sJaHMO- PoccuSI, MocKBa 16-19 HOS16pS1 10 
,ACHCTBHSIM 3JlCMCHT3pHb1X '13CTHU. 

Kou<t>epeuu.uSI Vi.AepHaSI <j>HJHKa B Hawe speMSI,. ClliA, <I>JJopH.Aa 17-22 HOS16pS1 

Me~yuapo.AHaSI KOH<j>epeuu.uSI «OorJJomeuue <J>paHLJ.HSI, Opce 23-24 HOS16pS1 
nHOHOB H ,AeJlbTa-pe30H3HCbl,. 

3ace,Aauue EsponencKoro <j>HJH4ecKoro o6mccrsa HTaJIHSI, PHM 25-29 HOS16pS1 

CuMnOJHYM «Pa.AHaU.HOHHaSI 6uoJJOrHSI H ee npHJto- 4exo-CJJOB3KHSI, 26-27 HOS16pS1 
)I(CHHSI B KOCMH\fCCKHX HCCJ1C,AOB3HHSIX,. 6pHO 

Me~yuapo,Auoe cosemaHue no nporpaMMe <<fenJeu- fepM3HHSI, 2-5 ,AeKa6pS1 7 
6epr- JlaH.Aay,. Jla.Aen6epr 

Me~yuapo,AHbiH CHMnOJHYM no MaTeMaTH'fCCKOH noJlbWa, TopyHb 7-12 HOS16pS1 
<j>HJHKC 

Me~yuapo,AHaSI KoH<t>epeHU.HSI «CTaH.AaPTN o6MeHa PoccuSI, MocKsa 14-16 AeKa6pS1 
AannNMH s cucreMx CAnP AJJSI 3JJeKTpoHnKn• 

Cnpa8Ka o pa38HTHH Me)I{AyHapo,AHoro COTPYAHH<teCT8a H CBR3eH 
06-beAHHeHHOrO HHCTHTyTa R,l\epHbiX HCCJJe,l\08aHHH 8 nepHOA 1965-1992 rr. 

1965 1970 1975 1980 1985 1989 1990 1991 1992 

1.KMH'fCCTBO KOM3H,AHpoBOK 203 446 1026 I2I6 1469 I519 1058 5801 227 
CneU.HaJIHCTOB H3 CTpaH-y<taCTHHU. 
B OIHH1 (6eJ y<teTa npueJ.I\08 Ha 
cosemauuSI OHSIH> 

2.KMH'fCCT80 KOM3H,AHpo80K I7I 287 474 558 600 7982 7782 6692 401 
cneu.naJIHCTOB OHSIH s crpaHN-
y<taCTHHU.bl 

3.KMH'fCCTBO Hay<tHbiX, I9 28 42 40 49 43 44 37 44 
MCTOAH'fCCKHX H Hay<tHO-
OpraHH33U.HOHHbiX COBemaHHH 
OH.SIH 

4.KOJJH'fCCTBO KOMaH,AHpoBOK Ha 69 I66 I3I 109 II9 244 437 526 8363 

Me~yuapo,AHbiC KOH<j>epCHU.HH H 8 

H3Y'fHbiC U.CHTpbl CTpaH-HCy<taCTHHU. 

5.Ko.nu<tecrso npueJ.AOB cneu.HaJIHCTOB 27 I76 226 93 144 305 563 479 6544 

HJ CTpaH-Hey<taCTHHU. 

6.Ko.nu<teCT80 cruneH,AHaTOB OHSIH - 8 II 7 3 I3 I6 I4 9 
I 

flOK833HO OOW.CC KOJIH4CCTIIO KOMBH)\Hp<JIIOK (l\0 3 MCC. ) CIICI..IHaJIHCTOB H3 CTpaH-Y48CTHHI..I H fepM8HHH 
2

1ieJ y4eTa KOMaH.nHposoK no BbiJOBaM nonHoM0 4HbiX npencTaBHTenei1 CTpaH-y4aCTHH1..1 OH.siH. B 1991 rony noKa33HO o6w.ee 

KOJIH4CCTIIO KOMBHAHpoiiOK B CTp8Hbi-Y48CTHHI..Ibl H fep MBHHIO 

3 8 TOM 4HCJIC KOMBHAHpoBKH B fepMBHHIO 

4 8 TOM 4HCJIC KOMBHAHpoBKH H3 fepMBHHH 
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06~EMHCTMTYTCKME 
cnYlK6bl 



OT)l.EJI PA)l.HAI..I,HOHHOA 6E30n ACHOCTH 
H PA)l.HAI..I,HOHHbiX HCCJIE)l.OBAHHA 

COTPYAHHKH OTAeJia s 1992 roAy KOHTpo­

JiuposaJiu ypoBHH HOHH3Hpy10W.HX H3JIY4CHHH , CO­

ACpX<aHHC P3AHOHYKJIHAOB s oKpyX<aiOw.eu c peAe, 

HOpMbl H npaBHJia paOOTbl C HCT04HHK3MH HOHH-

3Hpy10ll.I,HX H3Jly4euuu, a TaKX<e BblnOJIHHJIH PSIA ua­

Y4HO-MCTOAH4CCKHX pa6oT. 

PaiJua~uoHHblii JCOHrnpo;zb ocyw.eCTBJISIJICSI ua 

CJICAYIOW.HX S!ACPHO-<}>H3H4CCKHX yCTaHOBKaX 

OM51M: 

- HMnyJibCHOM peaKTope MBP-30 npu cpeAHCH 

TCUJIOBOH MOll.I,HOCTH 10 KBT; 

- HMnyJibCHOM peaKTope MBP-2 co cpCAHen 

TCUJIOBOH MOll.I,HOCTbiO AO 2 M BT; 

- CHHXpo<i>330TpoHe B pCX<HMC YCKOpCHH SI npo­

TOHOB H peJISITHBHCTCKHX SIACp C 3HCprHCH AO HC­

CKOJlbKHX f38/HyKJIOH; 

- <}>a30TpoHC B pCX<HMC YCKOpCHHSI H BbiBOAa 

ny4Ka nporouos c 3Heprueu AO 660 M3B; 

- U.HKJIOTpouax Y-200 u Y-400 s peX<HMa x yc-

KopeHuSI H BbiBOAa HOHOB C 3HCprHSIMH AO 

20 M38/uyKJiou; 

- ·MuKpoTpoue MT -25 ua 3uepru10 3JICKTOOHOB 

25 M38; 

- CHJlbHOT04HbiX YCKOpHTeJISIX 3JICKTpoHOB Ha 

3HCprHH OT HCCKOJlbKHX K38 AO 16 M38; 

- npH npoBCACHHH paooT C paAHOaKTHBHbiMH 

BCW.CCTBaMH H APYrHMH HCT04HHKaMH HOHH3H­

PYIOW.HX H3JIY4CHHH. 

MToru KOHTpoJISI paAuau,uoHHOH o6cTaHOBKH u 

HBAHBHAYaJibHbiX A03 BHewHero o6Jiy4CHHSI n epco­

HaJia B 30Hax paAuau,uoHHoro B03ACHCTBHSI n oKa-

3aJIH, 4TO roAOBOH yposeHh o6Jiy4CHHSI nepcoHan:a u 

H3CeJICHHSI HC npCBbiCHJI HH npCAeJibHO AOnyCTHMbiX 

A03, HH npeAeJIOB A03. K KOHU.Y 1992 .roAa Ha 

HHAHBHAYaJibHOM A03HMCTpH4CCKOM KOHTpoJIC B 

OM51M COCTOSIJIO 2316 4CJIOBCK, H3 HHX 160 COTPYA­

HHKOB, npHKOMaBAuposaHHbiX K OM51M H3 cro­

pouuux opraHH3au,uu. foAOBaSI A03a o6Jiy4CHHSI y 

99,4% COTPYAHHKOB, pa6oTa10w.ux s paAuau.uo HHO­

BpCAHhlx yCJIOBHSIX TPYAa, ue npCBbiCHJia 15 M3B 

(I ,5 63p), 4TO HHX<e perJiaMeHTHpoBaHHOH BeJIH-

4HHbl. CpeAHSISI 3QxPeKTHBHaSI A03a o6Jiy4CHHSI s 

OKpyX<aiOll.I,CH CPCAC OT S!ACpHO-$H3H4CCKHX y cTaHO­

BOK MHCTHTyTa COCTaBJISICT OKOJIO 0,02 M3B B fOA Ha 

OAHOro X<HTeJISI ropoAa, 4TO HHX<C OAHOro npoU,CHTa 

OT npHpoAHOH A03bl paAuau,uu; paAHOaKTHBHOCTb 

BHCWHCH CPCAbl B panoHe pacnoJIOX<CHHSI OM.si M no 

pe3yJibTaTaM KOHTpoJISI n04Bbl, paCTHTCJlbHOCTH H 

BOAbl ooyCJIOBJICHa HaJIH4HCM B HCH CCTCCTBCHHbiX 

paAHOaKTHBHbiX 3JICMCHTOB H npoAyKTOB rJio6an:h­

HbiX BblnaACHHH, Ha $oHC KOTOpbiX BKJiaA p a OOTI>I 
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yCTaHOBOK MHCTHTyTa B 3arpS13HCHHOCTb OKpyX<aiO­

UJ.CH CpCAbl He OOHapyX<CH. 

C ~eJZbiO pa3aurnuR. u coaepweH.crnaoaaH.UR. 

cpeiJcrna paiJua~UOH.H.OZO ICOH.rnpOJZR. BblnOJIHCHbl 

paooThl: 

- no MOACPHH3au,uu ACHCTBYIOUJ.HX asTo­

MaTH3HpoBaHHblx CHCTCM p3AH3U,HOHHOro KOHTpoJISI 

(ACPK) C 3aMCHOH '13CTH K3HaJIOB perucrpaU,HH 

HCHTpoHOB H 38M Ha COBpCMCHHbiC; 

- no pa3pa6oTKe u C03AaHHIO uosou ACPK B 

J1a6opaTOpHH S!ACPHbiX peaKLJ;HH. 

B otillacrnu paiJua~uoH.H.blX ucc;zeiJoaaH.uii cos­

MCCTHO c M<I>B3, MPll. <IIC<l>P), M51<I> (lloJihma) 

H3Y'ICHbl xapaKTCpHCTHKH OnOpHbiX nOJICH, C03AaH­

HbiX ua 6a3e <}>a3oTpoua JI51n u Cf-252 s noJIH3THJie­

uosblx 3aMCAJIHTeJISIX I 1 ). BblnOJIHCHbl H3MepeHHSI 

OTKJIHKOB cpeACTB paAuau,uouuoro u HHAHBHAYaJib­

uoro A03HMCTpH'ICCKOro KOHTpoJISI B <<MSifKOM>> OnOp­

HOM noJie <Pa3oTpoua, 'ITO no3BOJIHJIO yJiy'lmHTb 

MCTpoJIOrH'ICCKOC OOCCnC'ICHHC A03HMCTpH'ICCKOro 

KOHTpoJISI B nOJISIX H3JIY'ICHHSI SfACpHO-<}>H3H'ICCKHX 

ycTaHoBOK MucruTyTa. ll.aJihHenmee pa3BHTHe no­

JIY'IHJia MCTOAHKa H3MCpCHHSI OCHOBHbiX HHTerpan:b­

HbiX xapaKTCpHCTHK (<}>JIIOCHC, A03a, CnCKTp) nOJICH 

uenTpoHOB BbiCOKOH 3Hepruu 12]. McCJICAOBan:ach 

paAuoaKTHBHOCTb B03AYWHOH CPCAbl 13] H npoBCAC­

ua ou,eHKa COAepX<aHHSI paAHOaKTHBHOCTH B npu3eM­

HOM CJIOC B03Ayxa r. ll.y6Hbl C HCnOJib30BaHHCM 

6uOHHAHKaTopos I 4 ]. 
8blnOJIHCH aHaJIH3 BeJIH'IHH AJISI OITPCAeJICHHSI 

nOCJICACTBHH OOJIY'ICHHSI JIIOACH HOHH3HPYIOUJ.HM 

H3JIY'ICHHCM, peKOMCHAOBaHHbiX MeX<AyHapoAHOH 

KOMHCCHCH no paAHOJIOrH'ICCKOH 3all.I,HTC (ny6JIH­

KaU,HSI 60), MeX<AyuapoAHOH KOMHccueu no 

paAHaU,HOHHbiM CAHHHU,aM H H3MCpCHHSIM (AOKJiaAbl 

39 H 43), a TaKX<C BeJIH4HH, perJiaMCHTHpoBaHHbiX 

HBP-76/87 I 5/. 
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H3J].ATE.TibCKHA OTJ].EJI 

B 1992 ro_..y H3,..aTeJJbCKHH OT_..e.n OHSUt 8bl­
nyCTHJI 8 C8eT 595 HaHMeH08aHHH coo6w.eHHH H 
npenpHHT08 OJ1~J1. J13,..aHo 197 CJJyJKe6HbiX Ma­

Tepaa.JI08. 
BhiWJJH H3 nelfaTH 28 c6opHHK08 TPYA08 

pa3JIH'fHhiX KOH(j>epeH~HH, WKOJI H C08eUJ,aHHH, 

opraHH308aHHhiX OJ1~J1. CpeAH Hnx: TPYA"' MeJK­
AYHapo,..Horo pa6olfero co8eUJ.aHHSI «JINR C-Tau 
Factory•, TPYAhl Me~yHapoAHOro pa6olfero co8e­
w.aHHSI «Dynamical Aspects of Nuclear Fission•, 
TPY'"'"' Me~yHapo,..Horo paooqero cosew.aHHSI «lleif­
TpoH-91», HaylfHbiH OT'feT «Annual Report 

Laboratory of Neutron Physics of the JINR», TPYAbl 
IV ceMHHapa «fpasnTa~HOHHasr :meprusr u rpasn­
Ta~HOHHble BOJ1Hbl», cOOpHHK CTaTeH Ha pyCCKOM H 
aHrJIHHCKOM Sl3hiKaX «HaKODHTeJlbHbiH KOMDJleKC 
TSIJKeJJhiX HOH08 K4-KIO (TeXHH'fecKoe npeAJto­

JKeHHe)•, 59 8blnycK neK~Hif AJISI MOJIOAbiX y lfeHhlx: 
A.A.rpu6 «HapyweHne HepaseHCTB 6eJIJla H npo6-
ner.ta H3MepeHHSI B KBaHTOBOH TeOpHH». 

B 1992 r. no peweHHJO AHpeK~HH OJ1SIJ1 JKyp­
Ha.JI «<l>H3HKa 3JleMeHTapHbiX 'faCTH~ H aTOMHOn:> 
AApa• Halfa.JI 8hiDYCKaTbCSI B H3AaTeJJbCKOM OTAeJie. 
3a ro_.. BhiWJlH B CBeT weCTb BbiDYCKOB JKypHa.Jia, 8 

KOTOphle 6hiJ1H 8KJ1JO'feHbl 34 0030pa. 
B 1992 n:>Ay H3AaHo 6 c6opHHKOB «KpaTKHx co­

o6w.eHnif OJ1~J1», B KOTOpblx ony6nnKosaHo 44 
CTaTbH, COAepJKaW.HX OpHrHHa.JlbHble HaylfHble, Ha­

YlfHO-TeXHH'feCKHe, MeTOAH'feCKHe H npnKJtaAHble 
pe3yJ1bTaTbl. 

TipoAOJIJKa.JICSI BbiDYCK HH<Popr.ta~HOHHOn:> 6JOJ1-
JteTeHSI «HosocTH OJ1~J1», Koropblif Ha'fHHasr c N!!4 
H3AaeTCSI Ha pyCCKOM H aHrJIHHCKOM !13b1Kax. 

YBHAeJJH cseT c6opHHKH, nocssrw.eHHble BbiAa­
IOUJ.HMCSI y'feHbiM: A.M.6cumnH «K 100-neTHJO aKa­
AeMHKa ll.B.CKOOeJlb~biHa» H «CeMHHap naMSITH 
aKaAeMHKa J1.M.<l>paHKa». 

3a fOA 8b1DYW.eHO 12 ~8eTHbiX peKJtaMHbiX 
<tx>roDJlaKaTOB K KOH¢epeH~HSIM H C08eUlaHHSIM, 
opraHH3yeMbiM OJ1~J1. 

B peAaK~HH JKYPHa.JIOB, Ha pa3JIH'fHble KoH¢e­
peH~HH, CHMD03HYMb1, COBeUJ,aHHSI H WKOJlbl, npo-
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BOAH8wuecsr KaK 8 cTpaHax-ylfaCTHH~ax OJ1~J1, 
TaK H B Apyrux crpaHax, H3AaTeJJbCKHM oT,..eJIOM 6hl­
no HanpaBJteHo oKono 650 craTeif u _..oKJta,..o8, co­
_..epJKamux pe3ynbTaTbl pa6oT ylfeHhiX JI:y6Hhl. 
CTaTbH coTpy,..HHKOB OH~J1 ny6nHK08a.JIHCb 8 

TaKHX JKYPHa.Jiax, KaK «)l(ypHa.JI 3KCnepHMeHTa.Jlb­
HOH H TeopeTH'feCKOH ¢n3HKH», «TeopeTH'fecKasr u 
MaTeMaTH'fCCKaSI ¢H3HKa», «TipHOOphl H TeXHHKa 
3KCnepHMeHTa•, ~ ... epHaSI ¢H3HKa», «<l>H3HKa 3Jle­
MeHTapHhiX 'faCTa~ H aroMHoro AAPa», «C8epxnpo­
BO,..HMOCTb: ¢H3HKa, XHMHSI, TeXHHKa», <Journal Of 
Physics», «Physics Letters», «Zeitschrift fiir 
Physik», «Nuclear Physics», «Nuclear Instruments 
and Methods», «Modern Physics Letters» H _..p. 

B 44 crpaHbl MHpa pacchiJla.JIHCh ny6nuKa~uu 
Q6J,e ... HHeHHOn:> HHCTHTyTa. 8 1992 ro,..y B CflHCKe 

paCChiJlKH nyMHKa~HH flOSIBHJIOCh 5 HOBhiX a ... -
peCOB. 

B HaylfHO-TexHnlfecxyJO 6u6nuoTexy 06be,..u­
HeHHoro HHCTHTyTa 8 1992 r. DOCTYDHJIO B DOPAAKe 
o6MeHa 9856 ny6nuxa~HH H3 37 crpaH, B TOM lfHCJJe 
2493- H3 U:EPH. B nopAAKe o6MeHa JKe s HT6 6ec­
DJ1aTHO DOCTynaeT 56 HaHMeHOBaHHH HaylfHhiX JKyp­

Ha.JIOB H3 20 CTpaH. 

OnepaTHBHOMY HH<PopMnposaHHJO lfHTaTeneif 
HaylfHO-TeXHHlleCKOH 6H6J1HOTeKH 0 HOBhiX nOCTyn­
JteHHSIX CJJyJKaT BhiDYCKaeMhle H3,..aTeJJbCKHM OT ... e­
JIOM 3Kcnpecc-6JOJ1JleTeHH HT6 a naTeHTHoro OT_..e­
na. YBHAeJJH cseT Tpa,..uu.uoHHhiH eJKero,..HhiH 
«6n6nnorpa¢nllecxuif yKa3aTeJth pa6oT cOT­
py,..HHKOB OH~J1 3a 1991 r.», «0TlleT o _..eSITeJJh­
HOCTH OH~J1 3a 1991 r.» H IX BhlnycK c6opHHxa 
«0TKphiTHSI u H3o6peTeHHSI coTpy,..HHKOB 06he,..u­
HeHHoro HHCTHTyTa AAepHhiX HCCJle ... OBaHHH 3a 
1989-1990 rr.». 

J13AaTeJtbCKHM OTAeJIOM 8hlflOJ1HSIJIHCb MHO­
fO\fHCJJeHHble 3aKa3bl na6opaTOpHH Ha KCepo­
KODHpoBaHHe. llJtg OOpaOOTKH 3KCnepHMeHTa.JlhHOH 

HH<Popr.taU,HH H _..pyrHX ~e.neif OTflellaTaHO OOJlee 300 
TbiC!Ill pa3J1Hl1Hblx 6naHKOB. BblnonHeHo oxono 4,5 
TbiCSill 3aKa30B Ha nepeDJleTHble paOOTbl. 



HAYqHQ-TEXHJfqECKASI 6116JIUOTEKA 

B 1992 I'OAY 'IHCJIO 'IHTaTe.neu uayquo-TexHH'Ie­
cKOH 6H6JIHOTeKH H ee <i>HJIHaJIOB COCT3BHJIO 4826 
'leJIOBeK. 

KoJIH'IecTBO B~>~Aauuou 3a I'OA JIHTepaTyp~>~ u 

DJ>OCMOTpeHHbiX Ha BbiCT3BK3X HOBbiX DOCTyOJieHHH 

COCT3BHJIO 6oJiee 240 TbiC. 3K3eMOJI.!IpoB. no 33.!1B­

K3M 'IHT3TeJieH OOJiy'leHO DO Me~6H6JIHOTe'IHOMY 
a6oneMeHTY (MBA) 1492 uauMeuosanH.!I. B~>~nOJiue­
uo OOJiee 240 'IHT3TeJibCKHX 33.!1BOK, DOCTYDHBIDHX 

H3 APYrHX ropoAOB. 
no BCeM HCTO'IHHK3M KOMOJieKTOB3HH.!I (DOKyn­

K3, DOADHCKa, KHHroo6MeH) B 1992 I'OAY nOCTynHJIO 
OKOJIO 14 TbiC.!I'I 3K3eMOJI.!IpoB KHHI', nepHOAH'IecKHX 

H3A3HHH, B TOM 'IHCJie 8 TbiC.!I'I Ha HHOCTpaHHbiX 
.!13b1Kax. 

npoAOJI~aJI3Cb pa6oTa no O'IHCTKe <i>oHAa OT 
ycrapesmeu JIHTepaTyp~>~. Ha 1 .s~usap.11 .1992 roAa 

6H6JIHOTe'IHbiH <i>oHA COCT3BHJI OKOJIO 410 TbiC.!I'I 3K-

3eMDJI.!IpoB. 

Bee nOCTynusmue H3A3HH.!I csoespeMeuuo o6pa-

6aT~>~BaJIHCb H OTpa~aJIHCb B U.eHTpaJibHOM K3TaJIOI'e 

H B KaTanorax <t>HJIHaJIOB. KaTanom nonoJIHHJIHCb 

13930 K3pTO'IK3MH Ha HOBble DOCTyOJieHH.!I, H3'b.!ITO 

6oJiee 13 TbiC.!I'I K3pTO'IeK. 

nonOJIHHJIHCb HOBbiMH nyMHK3U.H.!IMH Te­
M3TH'IecKHe K3PTOTeKH, Ao6aBJieHO 5606 K3pTO'IeK. 

noAroTOBJieH C npHMeHeHHeM nepcOHaJibHOH 
3BM H H3A3H «BH6JIHOrpa<i>H'IeCKHH yKa3aTeJib 

pa6oT COTPYAHHKOB 0115Uf 3a 1991 I'OA». 

E~eneAe.n&uo B~>~nycKaJIHCb 3Kcnpecc-6IOJI)]e­

Teuu «KHHI'H», «CTaT&H>>, «npenpHHTbl». B~>~nym.e­

uo 156 HOMepoB, BKJIIO'IHBWHX HH<i>opM3U.HIO 0 

19086 ua3sauu.11x. Bee 6IOJIJieTeHH paccbiJiaiOTC.!I no 

3JieKTpoHHOH OOliTe AODOJIHHTeJibHO K TpaAH­

U.HOHHOH paCCbiJIKe. 

E~eneAe.n&uo o6uoBJI.!IJIHCb BbiCTaBKH uos~>~x 
nOCTynJieHHH KHHI', npenpHHTOB, nepHOAH'IecKHX 
H3A3HHH, Ha KOTOpbiX npeACTaBJieHO 11277 H3HMe­
HOB3HHH. 

BbiJio opranu3osauo 7 TeMaTH'IeCKHX BbiCTaBoK. 

OBMEH 113LI.AHUSIMI1 

Bcero 3a 1992 I'OA s uayquo-TexuuqecKyiO 

6u6nuOTeKy 0115111 nOCTynHJio s nop.s~AKe o6Meua 

9856 nyMHK3U.HH H3 37 CTpau, B TOM 'IHCJie H3 

l.l,EPH - 2493. B nop.s~AKe o6Meua s HTB 6ecOJiaT­

uo nOCTynaiOT uay'ln~>~e ~ypuan~>~ H3 20 crpau (56 
H33B3HHH). 

KonKpeTuoe KOJIH'IeCTBO nocTynJieuuu noKa3~>~­

saeT CJieAyiOm.a.s~ Ta6nuu.a: 

HaHMeHo&aHHe CTpaH fipenpHHTbl )l(ypHaJJbl 

CmpaH&t-yttacmHU1.4bl. OHJIH 

Bonrapu.11 

Beurpu.11 

B&eT aM 

noJI&Wa 

PyMbiHH.!I 

CHr 
qexo- CJIOB3KH.!I 

Bcero: 

1 
37 

74 
16 

1698 
3 

1829 

,l{pyzue cmpaHbl 

3 
5 

7 
17 
6 

38 

U MeXOyHapoiJHble opzaHU3Q1.4UU 

AsCTpaJIH.!I 

AsCTpH.!I 

Be.n&m.!l 

Bpa3HJIH.!I 

BeJIHKOOPHT3HH.!I 

fepMaHH.!I 

fpeu.u .11 

LI.auu 

Em neT 

113paHJib 

11HAH.!I 

11pJI3UAH.!I 

11CJI3HAH.!I 

11cnaHH.!I 

11TaJIH.!I 

KanaAa 

KHLI.P 

MAfA T3 

HUAepnaUA~>~ 

Hopsem.11 

noPTy raJIH.!I 

Cuuranyp 

CiliA 

TypU.H.!I 

<l>HHJI.!IUAH.!I 

<l>pau H.!l 

Illse8u.apu.11 

l.l,EPH 

Illseu.u.11 

IOroCJiaBH.!I 

IO~ua.11 Kope.11 

51nOHH.!I 

06m.ee 
KOJIH eCTBO: 

31 
19 
8 

82 
164 

1014 
2 

23 
14 
11 
54 
17 

71 
558 
193 
49 

43 
23 
17 
2 

1877 
5 

49 
487 
111 

2481 
34 

2 
1 

585 

9987 

1 

1 
4 

6 

1 
1 

1 

1 

5 

3 

6 

2 
1 
1 

110 

KHHI'H 

1 

1 

21 

23 

6 

1 

1 
3 

2 
21 

15 

3 
2 
2 
4 

13 

119 
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<l>oTOBbiCTaaKa pa6oT IO.TyMaHoaa (OlUUt) a B~o~c6a)leHe <<I>PD 

llATEHTHbiR OT)l.EJI 

3AIII.11T A 1130BPETEHI1A 

lloJiy'leHO llOJIO:lKHTeJibHblX peweHHH llO 3aSIBKaM Ha H300peTeHHSI 
H cs~eTeJibCTB o pemcTpa~HH uao6peTeHHH OJUII1 

PAU110HAJII13ATOPCKI1E llPE)l)l0)f(EH I151 

11cnoJih30BaHo B ycTaHOBKax 0115111 
pa~HOHaJIH3aTOpcKHX npeAJIO:lKeHHH 
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1992 r. 

59 

1958-1992 rr. 

1379 

1992 r. 1958-1992 rr. 

60 14774 



AAMMHMCTP TMBHO· 
X03HMCTBEHHAH 
AEHTEnbHOCTb 
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KAAPbl 

l.JuCJieHHOCTb COTPY.tlHHKOB OH.SH1 ua l srusapsr 
1993 r. COCTaBHJJa 6439 lfeJIOBeK (6e3 Bpe~eHHbiX 

KaTeropuu pa60'ruuxos 

COTPY.tlHHKOB). Pacnpe.Qe.neuue no xaTeropu~M 

pa60'ra10~HX noKa3aHO B Ta6JIHI.J,e. 

l.JuCJieHHOCTbCOTPY.z:lHHKOB 

B JiaOOpaTOpHSIX B npoH3BO.QCTBeHHbiX scero 
H ynpaBJieHHH nO.Qpa3.QeJJeHHSIX 

Haylfnble pa60'ruuxu 1381 

PyKOBO.QHTeJIH 270 

Cneu.uanuCTbl 1535 

Pa6o11ue 1533 

YlfeHHKH 3 

CJiyJKamue 31 

MJia.QWHH o6c.nyJKHBaiOIUHH nepcouan -

Hroro 4753 

B. 061,e.QuueuuoM HHCTHTyTe pa6oTaJOT 5 axa­
.QeMHKOB: A.M.fiaJI.Quu, H .A.fOJiyTBuu, A. M .neT­
pocbsruu., fi.M.nouTexopso, A.H.Cucaxsru; 8 lfJie­
uos-xoppecnoH.Qeuros axa.QeMHH uayx: B. n .D,JKe­
Jienos, • H.3sapa, B.f.Ka.Qblwescxun, 
M.r.Memepsrxos, P.M.Mup-KacuMos, IO.U..Ora­
uecsru, B.A.Xanxuu, D,.B.iliupxos; 190 .Qoxropos 
uayx, s lfHCJie KOTOpblx 71 npo<f>eccop; 3 .Qou.euTa; 
605 xaH.QH.Qaros uayx. 

B 1992 r . B OH.siH npuusrro ua pa6oTy 354 4eJJO­
sexa: 
uaylfHbiX paOOTHHKOB 
PYKOBO.QHTCJICH 

-134 
3 

<DMHAHCOBASI AESITEJibHOCTb 

KOMHTeT noJIHOMO'IHbiX npe.QCTaBHTeJJeH 

npasuTeJJbCTB rocy.QapCTB - lfJieuos OH.si H AJIR 

npoBe.QeHHSI uaylfHO-HCCJie.QOBaTeJJbCKHX paOOT, CO­

opyJKeHHR 6a3osblx yCTauosox H Apyrnx JaTpaT, 

CBR3aHHbiX c .QeRTeJJbHOCTbiO HucTinyTa, ua 1992 

fO.Q yTBep.QHJJ 6JO.QJKeT B CYMMe 292()(),0 TbiC. AOJIJia­

poB CiliA. <l>aKTHlfecxue pacxOAbl Ja roA cocrasHJIH 

150 

9 1390 

134 404 

219 1754 

1286 2819 

3 6 

27 58 

8 8 

1686 6439 

Cnel.J,HaJIHCTOB - 64 
CJiyJKaiUHX - 4 
paOO'IHX -137 
ylfeHHKOB - 8 
MJia.Qwero o6CJiyJKuBaJOmero nepcouana - 4 

YsOJieuo Ja 3TOT nepuo.Q s cssrJu c oxoulfauueM 
CpoKa paOOTbl H no .tlPYrHM npH'IHHaM 145 'leJIOBeK. 

B Telfeuue ro.Qa H36paub1 axa.QeMHKaMH 2 coT­
PYAHHKa, lfJieHoM-KoppecnoH.QeHTOM axa.QeMHHH 
uayx - l, npoQ>eccopaMH - 3, CTapwHMH uaylf­
HbiMH coTpy.QuuxaMH - 6. 

B 1992 r. JaiUHTHJJH xaH.QH.QaTcxue .QHccepTau.uu 
9 lfeJIOBeK, AOKTOJ>CKHe- 5. 

5514,2 TbiC . .QOJIJiapos CiliA, HJJH 18,9% no OTHO­
weuuJO K fO.QOBbiM aCCHrHOBaHHRM. 

npo6JieMHO-TeMaTHlfeCKHH nJiaH uaylfHO-
HCCJie.QOBaTeJJbCKHX paOOT 06be.QHHeHHOfO HHCTHTy­
Ta SI.QepHbiX HCCJie.QOBaHHH 3a 1992 fO.tl BblnOJIHeH B 
nOJIHOM o6beMe KaK B CMeTHOH CTOHMOCTH, TaK H no 
uoMeHKJiaType. KoJIHlfeCTBO BblnOJIHReMbiX TeM s 
1992 fO.tlY 6b1JIO 99 npoTHB 126 B 1991 fO.tlY. 



<l>3KTH'IeCKHe p3CXO~bl X3p3KTepH3YIOTCSI CJie~yiO~HMH OK333TeJISIMH: 

H3HMeHOB3HHe p33~e.n3 

I. MMHHHCTp3THBHo-ynp3BJieH'IeCKHe 

p3cxom>~ 

II. H3y'IHO-npoH3BO~CTBeHH3SI ~eSITeJibHOCTb 

1-horo no OCHOBHOH ~eSITeJihHOCTH: 

III. CoopyX<eHue 6330BbiX ycT3HOBOK 

Bcero no HHCTHTyTy: 

COOPY)J(EHHE EA30BhiX YCT AHOBOK 

AccurHOB3 HHSI 

H3 ro~. 

TbiC. ,!!OJIJI. CiliA 

751,3 

25048,7 

25800,0 

3400,0 

29200,0 

33Tp3Tbl nO COOpyX<eHHIO 6330BbiX YCT3HOBOK 

X3p3KTepH3YIOTCSI CJie~yiO~HMH ~3HHbiMH: 

CTpyKTYP3 K3nHTaJihHbiX sJioX<eHHH 

I. Bcero K3nHTaJihHbiX BJIOX<eHHH 

nO COOpyX<eHHIO 6330BbiX YCT3HOBOK, 

B TOM 'IHCJie: 

1. CTpoHTeJlbHO-MOHT3X<Hble p300Tbl 

2. o6opy~OB3HHe B MOHT3X<e 

3. npoque p300Tbl H 33Tp3Tbl 

II. Bse~eHo s ~eucTBHe OCHOBHbiX <Po~os 

0JI3H H3 ro~, 

TbiC. ~OJIJ!. CiliA 

3400,0 

9 2,4 

19 3,3 

544,3 

.UE51TEJihHOCTh OPOH3BO.UCTBEHHhiX OO.UPA3.UEJIEHHA 

<l>3KTH'IeCKHe 

p3cxo~bl 33 ro~, 

TbiC. ,!!OJIJI. CiliA 

122,0 

5012,2 

5134,2 

380,0 

5514,2 

<l>3KTH'IeCKHe 

p3cxo~bl 33 ro~, 

TbiC. ,!!OJIJI. CiliA 

380,0 

135,8 

152,7 

91,5 

83,1 

% K nJI3HY 

16,2% 

20,0% 

19,9% 

11,2% 

18,9% 

% K nJiaHy 

11,2% 

14,3% 

8,0% 

16,8% 

B COCT3B 06be~HHeHHOro HHCTHTYT3 Sl~epHbiX 
HCCJie~OB3HHH BXO~SIT npoH3BO~CTBeHHble, BCnOMO­

r3TeJlbHble H o6cJiyX<HB310~He no~p33~eJieHHSI . .Ue-

SITeJlbHOCTb 3THX no~p33~eJieHHH xapaKTepH3yeTC51 

OCHOBHbiMH nOK333TeJISIMH, npHBe~eHHbiMH B 

T36Jiuu.e: 

floK333TeJIH ro~OBOH nJI3H <l>3KTH'IeCKH % BblnOJIHeHHSI 

BblnOJIHeHO 

1. 06beM roTOBOH npo~yKU.HH, BblnOJIHeHHbiX 1678,6 1743,6 104,0% 
p36oT H OK333HHbiX yCJiyr, TbiC. ~OJIJI. CiliA 

2. Pe3yJihT3T <f>uH3Hcoso-xo351HCTBeHHOH 163,2 481,3 294,8% 
~eSITeJihHOCTH, TbiC. ~OJIJI. CiliA 

3. 33Tp3Tbl H3 O~HH ~OJIJI3p BblnOJIHeHHbiX p300T 0-90,3 0-72,4 
H OK333HHSI yCJiyr, U.eHTbl 

4. qHCJieHHOCTb p300T310~HX 2009 1901 
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