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B 1995 ro.uy s Ofue.uwHeHHOM HHCTHTyre Mep

HbiX HCCJJe.[(OBaHHH 6bJJJa npO.UOJJ:lKeHa .ue~JTeJlbHOCTb 

no KOHUeHTpauHH YCHJJHH Ha TeX HanpaBJJeHHHX Ha

)"'HOH nporpaMMbi, KOTOpbie .[(JIH OIUII1 oco6eHHO 

nepcneKTHBHbl. 3TO - cfJH3HKa KOH.[(eHCHpOBaHHbiX 

cpe.U C HCnOJJb30BaHHeM HeHTpOHOB, MepHaH cfJH3HKa 

H cfJH3HKa :;lJJeMeHTapHbiX 'IaCTHU, a TaK:lKe pa3pa60TKa 

H npHMeHeHHe BbiCOKOTeXHOJJOrH'IHbiX npOUeCCOB B 

CMe:lKHbiX 06JJaCTHX, pa.uH06HOJJOrH'IeCKHe HCCJJe.[(O

BaHHH, nporpaMMa B 06JJaCTH Bb!Cillero o6pa30BaHHH. 

PaJBHTHe Me)l(.[(yHapo.uHoro HayqHo-TexHH'IecKoro 

COTPY.UHH'IeCTBa ocHOBbiBaJJOCb Ha npwopHTeTHbiX 

.uocTH:lKeHHHX l1HCTHTyra H 6hmo TecHo ysHJaHo c 

npO.UOJJ:lKeHHeM HCCJJe.[(OBaHHH Ha C06CTBeHHOH 3KCne

pHMeHTaJJbHOH 6a3e. 

lloCJJe ycnelllHOH CMeHbl nO.[(BH:lKHOf'O OTpa:lKaTeJJH 

Ha peaKTOpe l1EP-2 B0306HOBHJJHCb HCCJJe.[(OBaHHH no 

cfJH3HKe KOH.[(eHCHpOBaHHbiX cpe.u C nOMOJUbiO pac

ceHHHH HeHTpOHOB: .UHcflpaKUHOHHbJe HCCJJe.[(OBaHHH 

ynopMO'IeHHbiX CTPYKTYP· wccne.uosaHHH KpynHo

MaCIIITa6HbiX HeO.[(HOpO.UHOCTeH, HeHTpOHOOnTH'IeC

KHe HCCJJe.[(OBaHHH nosepXHOCTHbiX H MarHHTHbiX 

HBJJeHHH, HCCJJe.[(OBaHHH aTOMHOH .[(HHaMHKH 8 KOH

.[(eHCHpOBaHHbiX TeJJaX. 

Ha HyKJJoTpoHe npose.ueHo .usa pa6o'IHX ceaHca. 

OcHOBHbie ycHJJHH 6biJJH HanpaBJJeHbi Ha HJyqeHHe H 

yJJ)"'IlleHHe .UHHaMHKH nyqKa, COBepllleHCTBOBaHHe 

CHCTeM .[(HarHOCTHKH. BcTynHJJ B CTpOH HOBbiH KOMn

JJeKC ynpaBJJeHHH yCKOpHTeJJeM. 

Ha KaHane nonHpH30BaHHbiX HeiiTpOHOB c 3Hep

meii 1 +3 f3B CHHxpocflaJoTpoHa sse.ueHa B 3Kcnnya

Taumo nepe.UBH:lKHaH nOJJHpH30BaHHaH MHJlleHb. llpO

Be.[(eHbl nepBbie H3MepeHHH pa3HOCTH nOJJHbiX Ce'IeHHH 

np-pacceHHHH c napanneJJbHOii H aHTHnapanneJJbHOii 

npO.UOJJbHbiMH nOJJHpH3aUHHMH Ha'IaJJbHbiX 'IaCTHU. 

3Kcn epHMeHTbl no CHHTe3y H H3)"1eHHIO TH:lKeJJbJX 

H30TOnOB 104, 106, 108 H 110 3JJeMeHTOB, BbinOJJHeH

Hbie s ,Uy 6He Ha ycKopwTeJJe Y-400 s KOJJJJa6opauHH c 

yqeHbiMH JlwsepMOpCKOH HaUHOHaJJbHOH JJa6opa

TOpHH, npHBeJJH K OTKpbiTHIO HOBOH 06JJaCTH 

CTa6HJJbHOCTH TH:lKeJJbJX Mep B6JJH3H 060JJO'IKH C 

Z= 108 

Ha 

OIUII1 

N= 162. 

HKJJOTpoHe Y-400M JanymeH cOJ.UaHHbiii s 

HelllHHH ECR-HCTO'IHHK DECRIS-14, o6e-

cne'IHBa!OIUHH nOJJ)"'eHHe BbiCOK03apMHbiX HOHOB 

snJJOTb .uo aproHa c 3Hepmeii 60 M3B/HyKJJoH. • 

fpyn na ,Uy6Hbl s npoeKTe ATLAS (LHC, IJ,EPH) 

npOBeJia TeCTbl pernCTpHpyiOIUeH 3JJeKTpOHHKH Ha 

pa.uHOaKTHBHYIO CTOHKOCTb Ha nyqKaX HeHTpOHOB 8 

Jla6opaTOpHH HeHTpOHHOH cfJH3HKH. llpOTOTHnbi MIO

OHHOH cTaHUHH H a.upoHHoro KanopwMeTpa .[(JIH CMS 

(LHC, IJ,EPH) 6bmH H3roToBJJeHbl s OIUII1 HapH.UY c 

.UPYrHMM .[(eTeKTOpaMH, BXO.[(HJUHMH 8 fOJJOBHYJO 'IaCTb 

ycTaHOBKH. no.u PYKOBO.UCTBOM cneuHaJJHCTOB l1HCTM

Tyra Ha pOCCHHCKHX npe.unpHHTHHX H3fOTOBJJeHbl Ba

KYYMHbiH Kopnyc H .upyrwe qacTH KpwocTaTa .[(JIH 3KC

nepHMeHTa NA-48 (SPS, UEPH). 

B l1~l1 OTpa6oTaHa TexHonornH nonyqeHHH 

pa.[(HOX MH'IeCKH 'IHCTbiX npenapaTOB nJJyrOHHH, 

racfJHHH, HO.[(a H aJJIOMHHHH .[(JIH Me.UHUHHCKHX H 

pa.[(H03KOJIOrH'IeCKHX HCCJJe.[(OBaHHH. llonyqeHa HOBaH . 

3KCnepHMeHTaJJbHaH HHcfJOpMaUHH 0 pa.uHaUHOHHOH 

nospe)l(.[(aeMOCTH CnJJaBOB, MOHOKpHCTaJJJJOB H nOJJH

MepOB pH o6nyqeHHH HX TH:lKeJJbiMH HOHaMH. 

Y'IeHbJe 06be.UHHeHHoro HHCTHTyra npHHHnM 

yqaCTHe 80 MHOfHX Me)I(.[(YHapO.UHbiX H HaUHOHaJJbHbiX 

Ha)"'HbiX KOHcflepeHUHHX. B CBOIO oqepe.Ub, l1HCTHTyr 

npOBeJJ OKOJJO .[(eCHTH KpynHbiX CHMn03HYMOB. Cpe.UM 

HHX - «<l>HJHKa H .ueTeKTOpbi Ha LHC», «MeTO.Ubl 

CHMMeT HH 8 cfJH3HKe», EsponeHCKaH IIIKOJJa no 
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Q>nJnKe BbiCOKHX auepmii, VII Me)l(,l{yuapo.nua~~ WKO

na no HeHTpOHHOH cpH3HKe H ,np. 

B 1995 ro.ny 6onee cra cry,neHTOB MIY, M l1<1>11, 

M<I>TI1 u .npymx B&Icwux yqe6H&IX Jase.neuuii Poccuu 

no.nroTOBHJIH csou .nnnnoMH&Ie pa6oT&I B Y'fe6uo-ua

)"'HOM UeHTPe 011~111. 

Tiocemeuue 011.HI1 npeM&ep-MHHHCTPOM· Poe

con B.C.l.lepHOMblp,nHHbiM H pyKOBO,nHTeJiliMH MHHHC

TepCTB u se.noMCTB PoccuiicKoii <I>e.nepauuu B OKTII6pe 

1995 ro.na, no.nnncaune Cornaweum~ Me)l(,l{y npa

BHTeJibCTBOM " 011.HI1 o6 ycnoBHSIX ,neSITeJI&HOCTH 

011.HI1 B PoccniicKoii <I>e.nepauuu csn.neTen&CTBYJOT o 

nepsocTeneHHOM JHa'feHnn Ofu.e.nnueuuoro HHCTHTY-

f 

• 

6 

Ta .nJISI poccniicKoii u MHposoii HayKn. CTpeMneuue 

Poccuu BbinOJIHHTb o6SIJaTen&CTBa nepe.n Ofu.e.nnueu

HbiM HHCTHTYTOM - eme O,nHO .llOKaJaTeJibCTBO TOfO, 

'fTO HayKa H Me)l(,l{yuapo.llHOe HayqHoe COTPY.llHH'feCTBO 

OCTaJOTCSI npe.llMeTOM Ja6oT&I B Poccuu Ha caMOM Bbi

coKoM yposue. 

O.nnu HJ HToros ro.na - O.ll06peHHall Y'feH&IM co

BeTOM H KoMHTeTOM TionuoMO'fHbiX Tipe.llCTaBnTeneii 

uayqua~~ nporpaMMa 011.HI1 ua 1996-1998 rr. CaM 

cpaKT npHHSITHSI TaKOH nporpaMMbl CBH.lleTeJibCTByeT 

o6 Onpe.lleJieHHOH CTa6HJIH3auHH nOJIO)I(eHHSI .lleJI B Ha

WeM 11HCTHTYTe. 

B.f.Ka.n&IweBCKHH 
.llHpeKTop 06oe.llnHeuuoro HHCTHTYTa 
Sl.llepHbiX HCCJie.llOBaHHH 
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COBEmAHHE KOMHTETA UOJIHOMOqHhJX UPEllCTABHTEJIEH 

14-15 MapTa 1995 r. B ,lzy6ue COCTOJIJIOCL O'le

pe,!I,HOe coaemauue KoMHTeTa UonuoMO'IHLIX Upe.D.
CTaBHTe.neil npaBHTeJILCTB roCy,!l,apCTB - 'IJieHOB 
OHi!H. Ilpe.D.ce,!J,aTe.neM snnOTh .D.O oqepe.D.HOH ceccHH 

6hUI H36paH npo<f>eccop C.lly6HH'IKa (CnosauKa.s~ Pec
ny6nHKa). 

3acnyrnaB H o6cy.D.HB ,!J,OKJia,!J, ,!I,HpeKTopa 11HCTHTY

Ta npo<f>eccopa B .f.K3.!1.hillieBcKoro «0 ,!J,e.s~TeJihHOCTH 

011.5111 s 1994 r. H 33.ll.a'lax Ha 1995 r .», Kiln 

O.D.06pHJI pa6oTy 11HCTHTYTa no BbinOJIHeHHIO nJiaHa 
HaJllHO-HCCJie,!J,OBaTeJibCKHX pa60T H Me)I(,!J,YHapO,!I,HOfO 
COTPY.li.HH'IeCTBa B 1994 r . H YTBep.D.HJI perneHH.s! 76 H 

77 ceccHw Y'leHoro coseTa 011.5111, a TaKXe nnaH Ha
)"'HO-Hccne,!J,oBaTeJihCKHx pa60T H Me)I(,!J,YHapO,!I,HOfO 

COTPY.D.HH'leCTBa Ha 1995 r. 
KOMHTeT npHH.s!JI K CBe,!J,eHHIO HH<f>OpMauHIO ,!J,H

peKUHH 0 XO,!J,e pa3pa60TKH p.s!,!l,a ,!J,OKYMeHTOB: IloJIO

)I(eHH.s! 0 nOp.s!,!I,Ke <f>opMHpOBaHH.s! Hayt~Hh!X KOJIJieK
THBOB Ha nepHO,!J, BbinOJIHeHH.s! TeMbl, flOJIO)I(eHH.s! 0 

nocTO.s!HHOM rnTaTe Hayt~HhiX COTPY.D.HHKOB, cneuHa
JIHCTOB H pa60'lHX 011.5111. 

flpHHHMa.s! BO BHHMaHHe peKOMeH,!I,aUHH 77 CeC
CHH Y'leHoro coseTa, KITIT nopyqWI .D.HpeKUHH 011.5111 

o6ecne'lHTh nepsooqepe.D.HOe Bhi.D.eJieHHe cpe.D.CTB B 
1995 r.: 

- ,!J,JI.s! JasepweHH.s! pa6oT no COJ.D.aHHIO HyKJio

TpoHa, BKJIIO'la.s! CHCTeMy Me,!J,JieHHOfO Bh!BO,!J,a, a TaKXe 
npO,!I,OJI)I(eHH.s! 3KCnJiyaTaUHH HYKJIOTpOHa H npoBe
,!J,eHH.s! ceaHcos B o6'beMe .D.O 2000 qacos; 

- Ha nporpaMMY pa3BHTH.s! H COBeprneHCTBO
BaHH.s! peaKTopa 11EP-2, 3KcnepHMeHTanhHhiX ycTaHo

BOK H Cpe,!I,CTB c6opa ,!J,aHHbiX ,!J,JI.s! cneKTpOMeTpOB, Ha 
npose,!J,eHHe 6HOJIOfH'leCKHX HCCJie,!J,OBaHHH Ha 11EP-2; 

- ,!J,JI.s! JasepweHH.s! pa6oT no nonyqeHHIO HHTeH
CHBHhiX nyqKOB T.s!)l(eJihiX HOHOB Ha Y-400M c ECR

HCTO'lHHKOM, C03,!J,aHH.s! HOI!hiX KaHaJIOB nyqKOB, npo-

Be,!J,eHH.s! 3KCnepHMeHTOB no CHHTeJy T.s!)l(eJibiX .s!,!l,ep H 

pa6oT Ha nyqKax cTa6HJihHhiX H p3.!1.HOaKTHBHhiX 

HOHOB C HCllOJih30BaHHeM ycTaHOBOK <l>OEOC H 

KOMEAC; 

- ,!J,JI .s! peanHJauHH rpaqmKa pa6oT no npoeKTY 

11PEH, npe.D.ycMaTpHsaiOrn:ero Hx JasepweHHe B 

1997 r .; 

- ,!J,JI.s! .D.aJihHewwero yqacTH.s! 011.5111 s pa3pa6oT

Ke npoeKTOB ,!J,eTeKTOpHbiX CHCTeM K ycTaHOBKaM 

ATLAS CMS Ha LHC (UEPH), B coJ.D.aHHH OT.D.eJih

HhiX ycKopHTeJihHhiX cHcTeM ,!J,JI.s! YHK (11<l>B3, IlpoT

BHHO ), a TaK)I(e B TeKyW:HX 3KcnepHMeHTax B UEPH H 

11<l>B3 H B HOBOM npoeKTe lli1PAK; 
- ,!J,JI .s! 3aBeprneHH.s! HCnhiTaHHH nepe,!I,BH)I(HOH 

nOJI.s!pH30BaHHOH MHllieHH H npOBe,!J,eHH.s! nepBOfO 3KC

nepHMeHTa Ha nyqKe; 
- ,!J,JI.s! · pa3BHTH.s! HH<f>OpMai.IHOHHO-Bbi'1HCJIHTeJib

HOH HH<f>paCTPYKTYPhl 011.5111 Ha OCHOBe CeTH 

ETHERNET, ueHTpanbHhiX H noKanhHhiX HH<f>op

MaUHOHHhiX cepsepOB H KOMMYHHKai.IHOHHbiX JIHHHH; 
- ,!J,JI.s! peanH3aUHH npOrpaMM 06MeHa B 06JiaCTH 

TeOpeTH eCKOH <f>H3HKH, C OC06b!M BHHMaHHeM npH 

3TOM TeX HH'leCKOMY OCHaW:eHHIO JIT<l> . 
ITo .D.OKJI3.li.Y a,!J,MHHHCTpaTHBHoro .D.HpeKTopa 

11HCTHTYTa A.I1.Jie6e.D.eBa «06 HcnonHeHHH 6IO,!J,)I(eTa 

011.5111 3 1994 r .; o npoeKTe 6IO,!J,)I(eTa Ha 1995 r.; o 

KOHTpOJihHhiX UH<f>pax Ha 1996 r.» KITIT npHH.s!JI K 

CBe,!J,eHHIO HH<f>OpMai.IHIO 06 HCnOJIHeHHH 6IO,!J,)I(eTa 

011.5111 3a 1994 ro.D. H YTBep.D.HJI 6JO.D.)I(eT 011.5111 Ha 

1995 ro.D. c o6mew CYMMOH pacxo.D.OB 30 MJIH .D.OJIJiapos 

ClllA. llHpeKUHH pa3peweHo B 1995 ro.D.y BHOCHTh 

KOppeKTHBbl B pacnpe,!l,eJieHHe 6IO,!J,)I(eTa no CTaTh.s!M 

paCXO,!J,OB, BKJIIO'la.s! 3apa60THYIO nJiaTy, B COOT

BeTCTBHH C H3MeHeHH.s!MH ypOBH.s! OllJiaTbl Tpy.D.a, UeH H 

TapH<f>OB B CTpaHe MeCTOHaXO)I(,!J,eHH.s! 011.5111. 
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obiJUI yrsepiK.UeHbi .uonesbte B3HOCbi Ha 1995 ro.u. 

YcTaHoBJieHa KOIITpOIIbHIDI mtcppa 6IO)l)KeTa O H .SIH Ha 

1996 ro.o; s pa3Mepe 35 MJIH .o;onnapos CWA. 

KTITI nopyYHJI .o;upeKUHH no.o;roTOBHTb npeMo

)l(eHIDI no HJMeHeHHIO MeXaHH3Ma HCnOJib30 BaHHll 

cpe.o;CTB Ha COUHaJibHOe CTpaXOBaHHe HHTepHaUHO

HaJibHOrO KOJIJieKTHBa COTpy.o;HHKOB, paCCMOTpeB B 

TOM 'IHCJie BapHaHT COJ.UaHHll 8 11HCTHTyre, 8 -COOT

BeTCTBHH c TioJio)l(eHHeM o nepcoHane, cpoH.o;a co

UHaJibHOro cTpaxosaHHSI. O.uo6peHa pa6oTa .o;upeKUHH 

11HCTHTyra no nO.D;fOTOBKe K COJ.D;aHHIO neHCHOHHOrO 

QJOH.o;a HJIH yqaCTHIO B Herocy.o;apCTBeHHOM neHCHOH

HOM QJOH.D;e. 

B CBli3H c H3MeHeHHeM JaKOHo.o;aTenbCTBa B CTpa

He MecToHaxo)l()l;eHHll OH.SIH H s uenllx noBbtrneHHll 

3cpcpeKTHBHOCTH QJHHaHCOBO-X03SIHCTBeHHOH .o;eSITeJib

HOCTH 11HCTHTyra .D;HpeKUHH npe.o;OCTaBJiliiOTCSI nOJIHO

MO'IHll peUiaTb BOnpOCbl 06 yqpe)l()l;eHHH IOpH.o;H

YeCKHX JIHU HJIH yqaCTHH B COCTaBe .o;pymx IOpH.D;H

qeCKHX nuu no comacosaHHIO c npe.o;ce.o;aTeneM KTITI, 

CECCHH yqEHOfO COBETA OURU 

17-19 •naap• 1995 r. a ,lzy6ue no.ll npe.llCe.lla

Tent.CTBOM .llHpeKTopa OURU npoclteccopa B .r.K.a

.llt.ImeacKoro npoxo.lluna 77 ceccn• Y'lenoro coaeTa 

Uucnrryra. 4neHaM YYeHoro coseTa 6biJ1H npe.o;cTaB

JieHbi peKOMeH.D;aUHH .D;HpeKUHH 11HCTHTyra no Hayq

HOH nporpaMMe 1995 rona H HHcpopMaUHll o n poeKTe 

6IOn)l(eTa Ha 1995 ron. 

C .D;OKJia,uaMH 0 BbinOJIHeHHH npHOpHTeTHbiX 

pa6oT Ha 6aJOBbiX ycTaHOBKaX - HYKJIOTpOHe H 

UHKJIOTpoHax Y-400, Y-400M - BbiCTynunu .o;upeK

TOp JI83 aKa,ueMHK A.M.EannHH H nupeKTop JI.SIP 

npocpeccop IO.U.OraHeCliH, o pa6oTax no npoeKTy 

HPEH - .o;upeKTOp JIH<l> npocpeccop B.Jl.AKceHOB. 

PeKoMeH.o;auHH nporpaMMHO-KOHCYJibTaTHBHbiX KO

MHTeToB OH.SIH npe.o;cTaBHJIH ux npe.o;cenaTeJIH npo

cpeccopa n.CnunnaHTHHH H A.Ey.o;JaHOBCK~H H noK

TOp )I(.TienH. 

Tipocpeccop JI.MOHTaHe BbiCTynHJI C noKn a,uOM 

«011.SII1 - UEPH: CTaTyc H nepcneKTHBbi coTpy.o;HH

qecTBa». Buue-.o;upeKTop OH.SIH npocpeccop A.H.Cu

caKliH c.o;enan .o;oKnau Ha TeMy «06paJosaTeJibHIDI 

nporpaMMa OH.SIH: HOBbie rnam no ee peanuJauHH». 

Tipocpeccop 11.3sapa coo6rnun o peKQMeH.o;aUHSIX 

HIOTIAK no Ha3BaHHSIM H CHMBOnaM TpaHccpep

MHeBbiX :ilneMeHTOB (aTOMHbte HOM epa 10 I+ 109). 

llupeKTop JIBT A npocpeccop P.Time npoHHcpop

MHposan o pa6oYeM cosernaHHH no opraHHJaUHH Ko

onepaTHBHoro KOMnbiOTepHoro yJJia CBSI3H. 

PaccMoTpes npencTasneHHbte nupeKuuefi OH.SIH 

MaTepHaJibl 06 3KCnepHMeHTaJibHbiX H TeopeTHYeCKHX 

HCCJie.D;OBaHIDIX 11HCTHTyra no QJH3HKe YaCTHU, Sl.o;ep

HOH QJHJHKe H QJHJHKe KoHneHcHpoBaHHbiX cpen , YYe-
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ecnH 3TO He CBSIJaHO C nepenaqeif npaB C06CTBeHHOCTH 

11HCTHTyra Ha ero HMyiUeCTBO. 

06cynHB COOOIUeHHe a!lMHHHCTpaTHBHOrO .D;HpeK

TOpa OH.SIH A.11.Jle6enesa H nHCbMeHHYIO HHcpop-· 

MaUHIO .SI.KoJIHHa (4erncKIDI Pecny6nuKa) «0 pa6oTe 

<l>HHaHCOBOrO KOMHTeTa 21-22 cpeBpaJISI 1995 r.», 

KTITI yrsep.o;un npoToKon Jace.o;aHHll <l>uuaHcosoro 

KOMHTeTa. 

KTITI nocTaHOBHn o.o;o6pHTb npe.o;JIO)I(eHHbiH s co

o6meHHH rnasuoro yqeHoro ceKpeTapll 11HCTHTyra 

B.M.)I(a6HUKOro «0 no.o;roTOBKe K npaJ.o;HoBaHHIO 40-

JieTHll 011.SI11». nJiaH H OKa3aTb no.o;.o;ep)I(KY .D;HpeKUHH 

OH.SIH no nposeneHHIO I06uneHHbtX MeponpiDITHH, s 

TOM 'IHCJie B CTpaHax-yqaCTHHUaX. 

KTITI Bbipa3Hn 6naro.o;apuocTb 3a cnenaHHbie Ha 

Jace.o;aHHH HHTepecHbte H co.o;ep)l(aTenbHbte .o;oKna,ubi 

npocpeccopy B.JI.AKceHoBy («11CTOYHHKH ueifTpouos: 

HTOrH H nepcneKTHBbl») H aKa,ueMHKY ll.B.lliHpKOBY 

( «PeHOpMrpynna H QJYHKUHOHaJibHIDI aBTOMO.D;eJib

HOCTb» ). 

HbiH COBeT OTMeTHJI, 'ITO peKOMeH.UauHH 75 CeCCHH 

YYeHoro coseTa no pa6oTaM s pMe npuopuTeTHbiX 

o6JiaCTeH HCCJie.D;OBaHHH BbinOJIHeHbl, BbinOJIHeHHe 

OCTaJibHbiX - 8 CTa!lHH 3aBeprneHHSI. 

B cooTBeTCTBHH c peKoMeH.o;auHliMH 76 ceccHH H 

npe.o;JIO)I(eHHSIMH .uupeKUHH OH.SIH Ha 77 ceccHH YYe

HbiH coseT peKOMeH.UOBaJI o6ecneYHTb B 1995 ro.uy 

npHOpHTeTHbiH CTaTyC cne.o;yiOIUHX pa6oT: 

- no JaseprneHHIO C03.UaHHSI HYKJIOTpOHa, BKJIIO

qru~ CHCTeMy Me.o;JieHHOrO BbiBOna H nOBbiUieHHIO ee 

3cpcpeKTHBHOCTH; no npO.UOJI)I(eHHIO 3KCnJiyaTauHH 

HYKJIOTpoHa H npose.ueHHIO ceaucos B o6oeMe .uo 2000 

qacos; 

- no nporpaMMe pa3BHTHSI H COBeprneHCTBO-

• saHHll peaKTopa HEP-2, 3KcnepHMeHTaJibHbiX ycTaHo

BOK H cpenCTB c6opa naHHbiX .o;JISI cneKTpOMeTpOB 

peaKTOpa; no npoBe.UeHHIO 6HOJIOrH4eCKHX HCCJie.D;O

BaHHH Ha HEP-2 B o6'beMe, OTBeYaiOIUeM Hy)I()J;aM 

noJibJOBaTeneif; 

- no JaseprneHHIO npouecca nonyqeHHll HH

TeHcHBHbiX nyYKOB TSI)I(eJibiX HOHOB Ha yCKOpHTeJie 

Y-400M c ECR-HcTOYHHKOM, cm.o;aHHIO HOBbiX KaHa

JIOB nyYKOB; nO nposeneHHIO 3KCnepHMeHTOB no CHH

Te3y TSI)I(eJibiX ll.o;ep H HCCJie.UOBaHHH Ha nyqKaX CTa-

6HJibHbiX H pa,uHOaKTHBHbiX HOHOB C HCnOJib30BaHHeM 

ycTaHOBOK <l>OEOC u ' KOMEAC; 

- no peaJIHJauHH 8 COOTBeTCTBHH C rpacpHKOM 

npoeKTa HPEH, c 3aseprneHHeM npoeKTa B 1997 ro.o;y; 

- c nanbHeHUIHM yt~acTHeM OH.SIH B pa3pa6oTKe 

npOeKTOB neTeKTOpHbiX CHCTeM .o;JISI ycTaHOBOK 

ATLAS H CMS Ha LHC, B coJnaHHH oTneJibHbiX ycKo

pHTeJibHbiX CHCTeM Mll YHK (11<1>83, TipoTBHHO}, a 



TaK:lKe s TeKyll.IHX 3KcnepHMeHTax s UEPH H Hll>B3 

(TipOTSHHO) H S HOSOM npoeKTe ,UHPAK; 

- no 3aseprneHHIO HCnbiTaJIHH nepe.L{SH:lKHOH 

nom!pH3osaHHOH MHilleHH H npose,l:{eHHJO nepsoro 

3KcnepHMeHTa Ha nyqKe; 

- no pa3SHTHIO HHQJOpMaUHOHHO-Sbi'IHCJIHTeJib

HOH HHcppacTpyKTypbi Ol151H Ha ocHose ceTH 

ETHERNET, ueHTpanbHbiX H noKanbHbiX HHcpop

MaUHOHHbiX cepsepos H KOMMYHHKaUHOHHbiX JIHHHH; 

- no peanH3auHH nporpaMM o6MeHa s o6nacTH 

TeOpeTH'IeCKOH QJH3HKH, C OC06b!M SHHMaHHeM npH 

3TOM TeXHH'IeCKOMy OCHall.leHHIO flT$. 
Y'leHbiH coseT YTsepAHJI Tipo6neMHO-TeMa-

TH'IeCKHH nnaH HHP H MHTC Ha 1995 ro.L{, noMep

)l(aJI peKoMeHAaUHH TIKK no QJH3HKe '!aCTHU 

OTHOCHTeJibHO HOSbiX npoeKTos NA-45 (SPS, UEPH), 

STAR (RHIC, CWA), HERMES (HERA, fepMaHIDI), 

a TaK:lKe npeMO:lKeHH51: TIKK no QJH3HKe 'laCTHU -

o6pa30SaTb Me)I(.L{yHapO.L{HbiH Ha)"{Hb!H coseT nOJib30-

saTeneii no.L{sH:lKHOH non5~pH3osaHHOH MHilleHH, TIKK 

no QJH3HKe KOH.L{eHCHpOSaHHbiX cpe.L{ - yqpe.L{HTb 

nonHTHKY nonb3osaTeneii cneKTpoMeTpos HEP-2, 

TIKK no 51.L{epHoii QJH3HKe - peKoMeH.L{osaTb cooTseT

CTSYJOI..l.IHM HCCJie,l:{OSaTeJibCKHM rpynnaM cocpe.L{O

TO'IHTb ycHJIH51 Ha no.L{rOTOSKe 3KcnepHMeHTos Ha HyK

noTpoHe. 

B cs5~3H c peKOMeHAauHeii 76 ceccHH o uenecoo6-

pa3HOCTH yseJIH'IeHH51 '!HcneHHoro cocTasa TIKK Y'le

HbiH coseT YTSepAHJI npeMO:lKeHHe AHpeKUHH OH51H 

nO SKJIJO'IeHHIO S COCTaSbl KOMHTeTOS: no QJH3HKe 

'!aCTHU - M.,Uenna Herpa (UEPH); no 51.L{epHOH 

cpH3HKe - M.HsarnKy (HAll>, EyxapecT, PyMbiHIDI); 

no QJH3HKe KOH,l:{eHcHposaHHbiX cpeA - C.PblneaHy 

(HAll>, EyxapecT, PyMbiHH51). 

CeccH5~ o,l:{o6pHna npeMO:lKeHHe AHpeKUHH OH51H 

no opraHH3aUHH (no cornacosaHHJO c TionHOMO'IHbiMH 

Tipe.L{CTaBHTeJI51MH rocy.L{apCTS - 'IJieHOS HHCTHTYTa) 

nOMOI..l.IH Ha)"{Hb!M UeHTpaM CTpaH-)"'aCTHHU S pa6o

TaX no npoeKTY LHC H 3KcnepHMeHTax Ha 3TOM yc

KopHTene. 

Y'leHbiH coseT YTSepAHJI perneHHe :lKIOpH o 

npHcy)I(.L{eHHH npeMHH OH51H Ja 1994 ro,l:{. 

9-11 HIOHJI 1995 I". B )ly6ue DO)l npe.L{Ce,l:{3TeJib· 

CTBOM AHpeKTopa QHj{H B.r.Ka)lLrweucKoro npo

xo.L{una 78 ceccHJI Y'lenoro coueTa HucTJrryra. 

Ha ceccHH 6blnH paccMOTpeHbi npeMO:lKeHH51 na-

6opaTopHH Ol151H no HayqHoii nporpaMMe Ha 1996-

1998 IT. H nO npHOpHTeTHbiM 06JiaCT51M .L{e51TeJibHOCTH 

Ha 1996 ro.L{. 

C peKOMeH.L{aUH51MH nporpaMMHO-KOHCYJibTaTHS

HbiX KOMHTeTOS Ha 3aCe.L{aHHH SbiCTynHJIH HX npe.L{Ce

.L{aTeJIH. PeKoMeHAauHH AHpeKUHH HHcTHTYTa no 

npe,l:{Jlo:lKeHH51M TIKK, s TOM 'IHCJie no nnaHaM pa6oT 

Ha 1996 roA, npeACTasHn sHue-AHpeKTop OH51H 

A.H.CHcaK51H. 

qneHaM Y'leHoro coseTa 6bma npeAOCTaBJieHa 

HHQJOpMaUH51 0 MeponpH51TH51X nO npa3.L{HOSaHHIO 40-

JieTH51 OH 51H. 

Ha ceccHH 6blnH CAenaHbi Ha)"{Hbie AOKJia.L{bi: 

- «MHHHMaJibH351 cynepCHMMeTpH'IH351 CTaH

.L{apTH351 MO.L{enb H HOS351 cpH3HKa Ha LEP H LHC» (Ao

KJiaA'IHK - ,U.H.Ka3aKos); 

- «HCCJie,l:{OSaHHe nOJI5ipH3aUHOHHbiX 51SJieHHH 

npH nepeXO.L{HOM pe:lKHMe S pen51THSHCTCKOH 51.L{epHOH 

cpH3HKe» (AOKJia.L{'IHK - M.TI.PeKano); 

- «COCT051HHe H 6JIH:lKaHillHe nepcneKTHSbl 

UHKJIOTpoHa Y-400M c HCTO'IHHKOM ECR» (AOKJiaA

'IHK - f .f.fynb6eK51H). 

Y'le biH coseT npHH51JI K cse,l:{eHHJO npeACTasneH

Hbie n a6opaTopH51MH Ol151H npeMo:lKeHH51 o 

TeopeTH eCKHX H 3KCnepHMeHTaJibHbiX HCCJie.L{OSaHID!X 

no QJH3HKe '!aCTHU, 51.L{epHOH QJH3HKe H QJH3HKe KOH

.L{eHCHpOSaiJHbiX cpeA Ha 1996-1998 rr. H npOCHJI 

AHpeKu 10 Ol151H no.L{rOTOSHTb «HayqHyJO nporpaMMY 

Ol151H» M51 paccMoTpeHH51 Ha 79 ceccHH. 

B 3TOH nporpaMMe Y'leHbiH coseT peKoMeH,l:{osan 

npeAyCMOTpeTb npuopHTeTHbiH CTaTyc ,l:{Jl51 TeX pa60T, 

s KOTOpbiX OH51H JaHHMaeT npH3HaHHoe s Mnpe 

JIHAHPYJOI..l.lee nono:lKeHue, 'IT06bl o6ecne'!HTb: 

pose.L{eHue TeopeTn'!eCKHX uccne.L{osaHHH no 

QJH3HKe 'laCTHU, 51,l:{epHOH QJH3HKe H QJH3HKe KOH

,l:{eHCHp SaHHbiX cpeA; 

coseprneHCTsosaHHe H 3KcnnyaTauHJO HyKJio-

TpOHa; 

JaseprneHHe npoeKTa HPEH s 1997 roAy s Ka

'leCTse m ara ua nYTH K 6onee KpynHoMy npoeKT¥, KO

TOpbiH MOf 6bi CTaTb OCHOSOH Ha)"'HOfO 6yAymero 

OH51H; 

- COSeprneHCTSOSaHHe H 3KCnnyaTaUHIO peaKTO

pa HEP-2; 

- COSeprneHCTSOSaHHe H 3KCnnyaTaUHIO ycKOpH

TeJibHOfO KOMnJieKCa T51:lKeJibiX HOHOs; 

- y qacTHe s 3KcnepHMeHTax no QJH3HKe lJac

THU, S TOM 'IHCJie Ha yCKOpHTeJI51X Apymx Hay'!Hb!X 

UeHTpO ; 

- yqacTne s npoeKTe LHC (UEPH); 

,UHpeKUIDI Ol151H npeACTasHna cnucoK 

npHOpHTeTHbiX HanpasJieHHH ,l:{e51TeJibHOCTH Ha 1996 

roA, ocHosaHHbiH Ha peKoMeH.L{aUH51X TIKK: 

- TeopeTH'IeCKHe HCCJie,l:{OSaHH51 no QJH3HKe 

'!aCTHU, 51,l:{epHOH QJH3HKe H QJH3HKe KOH.L{eHCHpOsaH

HbiX cpe.L{, S TOM 'IHCJie Henocpe,l:{CTSeHHO CS513aHHbie C 

3KCnepHMeHTaJibHblMH pa60TaMH S 3THX 06JiaCT51X; 

- C03,l:{aHHe CHCTeMbl Sb!SO,l:{a H KaHaJIOS SbiSe

.L{eHHbiX nyqKos Ha HyKJioTpoHe; coseprneHCTsosaHHe 

CHCTeMbl HH:lKeKUHH HYKJIOTpOHa; npOAOJI:lKeHHe 3KC

nnyaTauHH HyKJioTpoHa; 

- peanH3aUH51 rpacpHKa pa6oT no npoeKTy 

HPEH; 

- coseprneHcTsosaHue peaKTopa HEP-2; Jasep

rneHHe pa60T no XOJIO.L{HOMY 3aMe,l:{JIHTeJIJO; pa3SHTHe 

3KCnep MeHTaJibHOH 6a3bl H cpe.L{CTS c6opa ,l:{aHHbiX 

,l:{Jl51 cneKTpoMeTpos Ha HEP-2; .L{aJibHeiirnee HcnoJib30-
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8aHHC cneK1J>OMCTJ>08 Ha peaKTOpe, 8 nep8YJO OtJCpCAb 

8 3KCnepHMCHTaX no MaJIOYfn080MY pacce~HHIO H 

peqlJICKTOMCTpHH; 
- Ja8epweune pa6oT no nonyqeHHIO HHTCHCH8-

HbiX nyqK08 ~JKenhiX HOH08 ua ycKopnTene Y -400 c 

HCTOtJHHKOM ECR-4M; CHHTeJ T~JKenbiX ~Aep 86nHJH 

o6nacTH Z = 114 H nccne)lo8aH~ ua nyqKax cTa6Hnh

HbiX H paAHOaKTH8HbiX HOH08 ycKopnTen~ Y -400M c 

ncnonhJ08aHHeM ycrauo80K <I>OEOC H KOMEAC; 

- AaJibHeilwee yqacTHe OJUII1 8 TeKywHx sKc

nepnMeHTax no lf>HJHKC tJaCTHU, 8 TOM tJHCne Ha ycKO

pHTenliX UEPH, 11<1>83 (flpoT8HHo) H DESY , 8 co

maunn OTAenbHbiX ycKopnTenbHbiX cncTeM M ll YHK 

(11<1>83, npoT8HHO) H LHC (UEPH), a TaKJKe 8 pa3pa-

6oTKe npoeKT08 )leTCKTOpHbiX CHCTCM An~ ycTaH080K 

ATLAS H CMS; 

- pa38HTHC 

HH!f>paCTJ>YKTYPbi 
CpCACT8. 

HHif>OpMaUHOHH0-8bltJHCnHTCnbHOH 

0115111 H KOMMYHHKaUHOHHbiX 

lihinO peweuo, 'ITO npeMOJKeune npoeKT08 c npH

opHTeTOM H c YKaJaHHeM ycno8HH, npn KOTOpbiX 3TH 

npOeKTbl MOryT 6hiTb peaJIH308aHbl, 6yAeT npeACTaBne

HO YtJeHOMY co8ery M~ paccMOTJ>CHHll ua 79 ceccHH. 

B C8~3H c peKoMeHAauneii 76 ceccHH o uenecoo6-

pa3HOCTH ysenHtJCHH~ tJHCneuuoro COCTa8a n K K YtJe-

3ACE,li,AHHE CI»HHAHCOBOrO KOMHTETA 

3ace~auue Cl»uuaucoaoro KOMHTeTa OIUIH 
cocTOJIJJOCL a Jly6ue 21-22 ciJeapaJJ• 1995 r. no~ 
npe~cuaTenLCTBOM .SI.KOJJnna ('lewcKa. Pec
nyfuJnKa). 

Ha JaCe)laHHH 6bin Jacnywau AOKna)l 8HUC-AHpeK

TOpa 0115111 npo<t>eccopa A.H.Cncauua «0 ueKoTo

pbiX HTOraX ACl!TenbHOCTH 0115111 8 1994 roAy». 

<l>HHaHC08biH KOMHTCT OA06pHn AC~TenbHOCTb 

AHpCKUHH 0115111 no 8bJnOnHeHHIO HaYtJHOH nporpaM

Mbl 8 1994 roAy. 

<I>nuauco8hiH KOMHTeT OAo6pHn pa6oTy KoHT

ponbHOH KOMHCCHH 21-22 HIOHll 1994 r . H peKOMCH

A08aJI KOMHTeTy nonHOMOtJHbiX npenCTa8HTeneii 

yTBepnHTb OT'ICT 06 HCnOnHeHHH 610JlJKCTa 0 115111 Ja 

1993 ro)l . KoMHTCT npocnn nonHOMOtJHOro npen

CTa8HTenll Poccnn npo8eCTH pe8HJHIO !f>Huauco8o-xo-

3liHCT8eHHOH ACl!TenbHOCTH 0115111 Ja 1994 ron . .llnll 

aHaJIHJa HTOr08 pe8H3HH peKOMCH)l08aHO. o6pa308aTb 

KOHTpOnbHYIO KOMHCCHIO HJ npeACTa8HTenei-i Pec

ny6nHKH ApMeHHH, Pecny6nHKH fpyJHH H PoccHi-i

CKOH <I>eAepauHH. 

<l>HHaHC08biH KOMHTCT npHHM K C8eneHHIO OT'ICT 

AHpCKUHH 0 8binOnHCHHH peweHHH <l>HHaHC080rO 

KOMHTCTa OT 15-16 lf>e8paJill 1994 r . H peKOMCH 

)laQHH KOHTJ>OnbHOH KOMHCCHH OT 21-22 HIOH~ 

1994 r . 
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HbiH C08eT yT8CpAHn npeMOJKCHHC AHpCKUHH 0115111 

no 8KniO'ICHHIO 8 COCTa8: 

- KOMHTeTa no l!Jlepuoil !f>HJHKe A .Co6HtJC8CKO

ro (1151<1>, Bapwa8a, nomwa) ; 

- KOMHTCTa nO lf>HJHKC KOH)lCHCHp08aHHbiX 

cpeA llJK.E.<I>opcaiiTa (PAJl, BennKo6pnTaHHll) 8MecTo 

A .Teilnopa (PAJl, BenHKo6pnTaHHll). 

YtJeHbiH C08CT yT8CpAHn npeACC)laTenliMH nKK 

cpoKOM ua ron: 

)l(.lloiitJa 

)l(.flenH 

- flKK no liJlCpHOH lf>HJHKe, 

- flKK no lf>HJHKe KOHACHCH-

p08aHHbiX cpeA, 

fl.CnnnnaHTHHH - flKK no lf>HJHKe tJaCTHU. 

YtJeHbiH co8eT cornacnncll c npeMoJKeHHeM 

nHpCKUHH 0115111 npOMHTb cpOKH nonHOMO'IHH Ja

MCCTHTeneH AHpeKTopa JlBTA B.B .KopenhK08a H 

H.B.flyJbiHHHa AO OKOHtJaHHll cpoKa nonHOMO'IHH 

nHpeKTopa JlBT A P.flOJe. 

B npeAA8epHH 40-neTH~ 0115111 YtJeHbiH co8eT 

8H08b o6paTHnC~ K npa8HTenhCT8Y POCCHHCKOH <l>eAe

paUHH C npOCb60H npHHliTb ACHCT8CHHbiC Mepbl AnSI 

CTa6HnH3auHH lf>HHaHCHp08aHHSI HaYtJHbiX HCCnC)l0-

8aHHH 8 0115111. 

llOKna)l «06 HCnOnHCHHH 610JlJI(CTa 0115111 .Ja 

1994 r., 0 npoeKTe 610AJKCTa Ha 1995 r., 0 KOHTpOnh

HbiX UH!f>pax Ha 1996 r.» npeACTa8Hn a)lMHHHCTpa

TH8HbiH AHpeKTop 0115111 A .H.Jle6eAe8. <I>nuauc08biH 

KOMHTeT . peKOMCHA08aJI KOMHTCTY nonHOMO'IHbiX 

flpencTa8HTeneH npHHSITb K C8C)lCHHIO HHif>OpMaQHIO 

06 HCnOnHCHHH 610AJKCTa Ja 1994 r ., yT8CpAHTb 610)l

JKCT Ha 1995 r. C 061UCH CYMMOH paCXOA08 30 MnH 

nonnapo8 CWA " nopyqHTb nHpeKUHH 11ucTHTyTa 

• 8HCCTH KOppeKTH8bl 8 npOCKT 610AJKCTa C YtJCTOM 

peKOMeHJlaUHH 77 ceccHH YtJeuoro co8eTa H Jace

naHHll <l>HHaHC080rO KOMHTCTa. 

<I>Hnauco8biH KOMHTeT peKoMenAo8an Knn 

yT8epnHTb npencTaBneHHYIO WKaJIY none8biX 83HOC08 

rocyAapCT8 - tJneuo8 0115111 ua 1995 roA " ycTa

H08HTb KOHTpOnbHYIO UH!f>py no 610n)l(eTy 0115111 Ha 

1996 ron 8 pa3Mepe 35 MnH nonnapo8 CWA. KoMHTCT 

paCCMOTpen 80npoc 0 npe8biWCHHH HCKOTOpbiMH ro

cynapCT8aMH - tJnenaMH 11ucTHTyTa nonycTHMoro 

pa3Mepa 3aJlOn)I(CHHOCTH no 83HOCaM H AaJI C80H peKO

MeunauHH Knn . 

<l>HHaHC08biH KOMHTCT peKOMCHn08aJI KOMHTCTY 

flonHOMO'IHbiX flpencTa8HTeneH COmaCHTbCSI C npeA

nO)I(CHHCM nHpCKUHH 0115111 H3MCHHTb MCXaHH3M 

HCnOnb308aHHSI cpenCT8 Ha COUHaJlbHOC CTpaX08aHHC 

HHTepuauHoHanbuoro KonneKTH8a coTpynnHK08, co3-

na8 8 11HCTHTyTe, 8 COOT8CTCT8HH C flonO)I(CHHCM 0 



nepcoHane (cT. V . 1.02), cpoHJJ. coQHaJibHOro cTpaxo

saHH~ . 

Cornaw~cb c Heo6xoJJ.HMOCTbiO MaTepHaiibHOro 

CTHMYJIHposaHH~ poccHitcKHX coTpyJJ.HHKOB 0115111 

H yseJIH'JeHH~ HX neHCHOHHOro o6ecnelJeHml, <l>HHaH

COBbiH KOMHTeT peKoMeHJJ.OBan KIUI noJJ.JJ.ep:lKaTb JJ.H

peKQHIO 11HCTHTYTa B pa6oTe no nO,lJ,I'OTOBKe K C03-

,lJ,aHHIO He roCyJJ.apcTBeHHOI'O neHCHOHHOI'O cpOH,lJ,a HJIH 

yqaCTHIO B TaKOM cpOH,lJ,e C npeJJ.OCTaBJieHHeM non
HOMOlJHbiM npeJJ.CTaBHTeJI~M roCyJJ.apCTB - lJJieHOB 

11HCTHTYTa ,lJ,OKYMeHTOB 0 cpHHaHCOBbiX o6~3aTeJibCT

BaX, HanaraeMbiX Ha 0115111, JJ.JI.II HX nocneJJ.yiOmero 

YTBep)I(JI.eHH~. 

CECCHH IIPOrPAMMHO-KOHCYJihTATHBHLIX KOMHTETO:a QHjiH 

TpeTt.JI ceccnJI IlporpaMMHO-KoucyJit.TaTnauoro 

KOMHTeTa no c}Jn3HKe Ko~meucupoaaunt.Ix cpeJJ., 10--
11 anpeJIJI 1995 r. IlpeJJ.CeJJ.aTeJit. - JJ.OKTop 

.IK.IIenu. 

nKK Bblpa3Hll CBOIO 03a6o'leHHOCTb TeM, 'ITO ypo

BeHb cpHHaHCHpOBaHH~ no HanpaBJieHHIO «<l>H3HKa 

KOH,lJ,eHCTpOBaHHbiX cpeJJ.» B nOCJie,lJ,HHe HeCKOJibKO JieT 

6JIH30K K 10%, a He paBeH ,lJ,OJie 6IO,lJ,:lKeTa B 16%, 

YTBep)I(JI.eHHOH KOMHTeTOM nonHOMOlJHbiX npeJJ.CTa

BHTeJieH. 

nKK peKOMeH,lJ,OBaJl JJ.HpeKQHH 0115£11 o6ecne

lJHTb B 1995 fOJJ.Y o6beM cpHHaHCHpOBaHH~ ,lJ,e~TeJib

HOCTH peaKTopa 11EP-2 B pa3Mepe 1330 TbiC. JJ.OJIJia

pos ClllA H BbiJJ.eJIHTb 845 TbiC. JJ.OJIJiapos ClllA JJ.JI~ 

BblllOJIHeHH.II npOrpaMMbl nOJib30BaTeJieH, a TaK:lKe 

OTMeTHJI 6biCTpOTY peaiiH3aQHH nOJIHTHKH nOJib30Ba

TeJieH H o6pa30BaHHe KOMHTeTOB no OT6opy 3KC

nepHMeHTOB Ha 11EP-2. KoMHTeT Ha'lan peryn~pHoe 

paccMOTPeHHe nono:lKeHH~ JJ.eJI Ha ycTaHOBKax 11EP-2 

c rpynnbl H3 Tpex cneKTpoMeTpos Heynpyroro pacce

~HH~ (HEPA-nP, K,Ucor" JJ:I1H). 

nKK nO,lJ,lJepKHyJI, 'ITO HMeHHO B 06'be,lJ,HHeHHOM 

HHCTHTYTe 6biJia BnepBbie peaiiH30BaHa H,lJ,e~ O,lJ,HOBpe

MeHHOI'O HCnOJib30BaHH~ JJ.HcppaKQHH H Heynpyroro 

pacce~HH.II, B TO BpeM.II KaK B MHpe 3TOT cnoco6 TOJib

KO Ha'IHHaeT aKTHBHO pacnpOCTpaH~TbC.II; OH TaK:lKe 

llO,lJ,TBepJJ.HJI CBOIO nOJJ.JJ.ep:lKKY nepBOfO 3Tana MOJJ.ep

HH3aUHH cneKTpoMeTpa CnH-2, a s cs~JH c HH3KHMH 

TeMnaMH JaseprueHH~ npouecca COJJJ.aHH~ cneKTpo

MeTpa «PecpJieKC» peKOMeH,lJ,OBaJl, lJT06bi rpynna, 

OTBeTCTBeHH~ 3a 3TOT npoQeCC, CKOHUeHTpHpOBaJia 

yCHJIH~ Ha CKOpeHllleM OKOHlJaHHH pa60Tbl Ha,lJ, npOeK

TOM H npHcrynHJia K peaiiH3aQHH nporpaMMbl nOJib30-

BaTeJieH. 

nKK HaCTO~TeJibHO peKOMeH,lJ,OBaJl Y'leHOMY co

BeTy YTBepJJ.HTb npoeKT «PaJBHTHe HJMepHTeJibHO

Bbi'IHCJIHTeJibHoro KOMnJieKca JIH<l>» KaK TeMy nepBO

ro npHOpHTeTa. 

nKK OTMeTHJI 60llblllOH o6'heM HCCJieJJ.OBaHHH Bbi

COKOro ypOBH~, BblllOJIHeHHbiX nO TeMe «11CCJie,lJ,O

BaHHe npOQeCCOB B3aHMO,lJ,eHCTBH.II T~)l(eJibiX HOHOB C 

KOHJJ.eHCHpOBaHHbiMH cpeJJ.aMH. PaJJ.HOaHanHTH'IeCKHe 

H paJJ.HOHJOTOnHbie HccneJJ.oBaHH~ ua ycKopHTen~x 

JI.siP» H peKoMeHJJ.oBan Y'leHoMy coseTy BKJIIO'IHTb uo

syiO TeMy «Pa,lJ,HaUHOHHble, 3cpcpeKTbl H MOJJ.HcpHKaQH~ 

MaTepHaiiOB, paJJ.HOaHaJIHTHlJeCKHe H paJJ.HOH30TOnHbie 

HCCJie,lJ,OBaHH.II Ha ycKopuTeJI.IIX Jl.siP» B nTn 0115£11 

KaK TeMy nepsoro npHopHTeTa. 

0JJ.06 pHB npoeKT opraHH3aQHH KOMnbiOTepHOH 

CeTH 0 115111, nKK nO,lJ,'IepKHYJI ee 3Ha'leHHe B pa3-

BHTHH HHcppaCTPYKTYPbl 11HCTHTYTa H noJJ.JJ.ep:lKan ero 

peaiiH3aQHIO B paMKaX «nporpaMMbl e,lJ,HHOH TeXHH

lJeCKOH OJIHTHKH». 

Tpen.JI ceccuJI IlporpaMMHO-KoncyJit.Tamauoro 

KOMHTeT no JIJJ.epuoii c}Jn3HKe, 24-25 anpeJIJI 

1995 r. IlpeJJ.CeJJ.aTeJit. - npoc}Jeccop A.ByJJ.la

uoacKHii. 

nporpaMMHO-KOHCYJibTaTHBHbiH KOMHTeT no .IIJJ.ep

HOH cpH3HKe paccMOTpen npeJJ.JIO:lKeHH~ na6opaTopHH 

0115111 n o HCCJie,lJ,OBaHH~M B o6JiaCTH .IIJI.epHOH cpH3HKH 

Ha 1996- 1998 rr.: nporpaMMY HCCJie,lJ,OBaHHH no cpH-

3HKe T~ :lKeJibiX HOHOB, HeHTpOHHOH .IIJJ.epHOH cpHJ.HKe, 

cpH3HKe IIH3KHX H npoMe:lKYTO'IHbiX 3HeprHH. nKK 3a

cnyruan ,lJ,OKJia,lJ,bl no TeOpeTHlJeCKOH cpH3HKe H OTlJeTbl 

no Jasepw aeMbiM TeMaM, a TaK:lKe npHH.IIll K cBeJJ.eHHIO 

npeJJ.JIO:lKeHH~ no npoeKTaM KOMnbiOTepHOH CeTH H 

BbllJHCJIHTeJibHbiX CHCTeM, npeJJ.CTaBJieHHbie Jla6opa

TOpHeH BbllJHCJIHTeJibHOH TeXHHKH H aBTOMaTH3aQHH. 

B o 6 JiaCTH cpH3HKH T.ll)l(eJibiX HOHOB nKK peKO

MeH,lJ,OBaJI BbmeJIHTb B nnaHe ua 1996-1998 rr. pa6o

Tbi, CB~3aHHbie C COBeprueHCTBOBaHHeM ycKOpHTeJibHO

rO KOMnJieKCa, B OT,lJ,eJibHYIO TeMy. KoMHTeT C'IHTaeT, 

'ITO CHHTe3 HOBbiX 3JieMeHTOB .IIBJI~eTC~ OJI.HHM H3 KJIIO

lJeBbiX HCCJie,lJ,OBaHHH Jla6opaTOpHH .IIJI.epHbiX peaKUHH 

H nOJJ.JJ.ep :lKHBaeT npeJJ.JIO:lKeHHe no CHHTeJy CBepXT~

:lKeJibiX 3JieMeHTOB B6JIH3H 06JiaCTH Z = 114, OT,lJ,aB~ 

eMy CaMbiH BbiCOKHH npHopuTeT. KoMHTeT OTMeTHJI 

nJIOJJ.OTBo puoe Me)I(JI.ynapOJJ.HOe COTPYJJ.HH'IeCTBO JI.siP, 

oco6euuo KacaiOmeec.ll pa6oT c HJOMepoM racpHH~ H (B 

KOJIJia6op aQHH c r AHI1JI) no nonyqeHHIO 3K30TH

'IeCKHX ~JJ.ep. 

nKK paCCMOTpeJI npoeKTbl B o6JiaCTH cpH3HKH 

HH3KHX 11 npoMe:lKYTO'IHbiX 3HeprHH H peKOMeH,lJ,OBaJl 

npOJJ.OJI:lKHTb C BbiClllHM npHOpHTeTOM CJieJJ.yiOIUHe 

npoeKTbi : JJ.BOHHOH ~-pacna,lJ, (TGV H NEMO), Koppe

JI~LIHH 3JieKTpOH - HeHTpOH, KOHBepCHIO MIOOHH~ -

aHTHMIOOHH~ H ~-pacna,lJ, nHOHa (PSI), pa60Tbl KOJIJia-

6opaQHH ZDF ua ycTaHOBKe COSY H Koppen~LIHH 

npH 3aXBaTe MIOOHOB. nKK peKOMeH,lJ,OBaJl 3aBeplllHTb 
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HaKonneHue JJ.aHHbiX B 3KcnepuMeHTax O BELIX 

(LEAR) u DISTO (SATURNE) u ux o6pa6oTKy. 

flKK peKOMeH)lOBaJI npOBe)leHHe 3KCnepuMeHTOB 

no non)"'eHUIO no)lnoporosoro po)l(..lleHuH nuoHOB Ha 

Y-400M, a TaKJ~ce no nposepKe aHoManuu, o6Hapy

)l(eHHOH B peaKUUU pp ~ ppyy, npH HaJIH'IHH cpe.UCTB 

Ha 3TH 3KCnepHMeHTbl. 

B o6nacTu HeHTPOHHOH HJlepuoii <f:luJHKH OKK 

OTMeTUJI nporpecc B peanuJauuu npoeKTa 11PEH u 

peKOMeH.UOBaJI .UHpeKUHHM JIH<J> H 0115111 o6ecne'IHTb 

BbinOJIHeHue nnaHa-rpa<f:luKa 3Toro npoeKTa. K oMHTeT. 

noMep)l(aJI nporpaMMY HCCJie.UOBaHUH no HeHTPOHHOH 

H)lepHOH <f:lH3HKe Ha 1996-1998 rr. H Bblpa3HJI 

MHeHHe, 'ITO HJ)"'eHHe CBOHCTB HeHTpOHa (YfPA, 

KOBlll, 11COI1H), HapyweHHH <f:lyH.uaMeHTaJibHbiX 

CHMMeTPUH (00JI51HA), BbiCOKOB036y)l(..lleHHbiX H.Uep

HblX COCTOHHHH (KACKAJl, OAPKC, «PoMawKa» ), 

.ueneHHH HJlep HeHTPOHaMH (JlEJIPEHE H JlPEHI13) 

Jl0JI)I(H0 6biTb npOJJ.OJI)I(eHO C 6onee BbiCOKHM 

npuopuTeTOM. 

KOMHTeT Jacnywan JJ.OKJIMbl, nOCBHlUeHHble HJy

'leHHIO CTPYKTYPbl HJlpa u Teopuu H.UepHbiX peaKUHH 

npH HH3KHX H npoMe)I(YTO'IHbiX 3HeprHHX, OTMeTHJI 

opuruHaiJbHOCTb nporpaMM B o6nacTH CTPYKTYPbl H.upa 

B CBH3H C B0306HOBHBWHMHCH 3KCnepuMeHTaJibHbiMH 

pa6oTaMH c noMOlUbiO uosoro noKoneHHH MYilbTH.Ue

TeKTOpHbJX y-cneKTpoMeTpos. OKK OTMeTHIJ TaK)I(e 

Ba)I(H;'CTb pac'!eTOB BbiXO.Ua .UUJienTOHOB 8 H.UepHbiX 

peaKUHHX H pe3yJibTaTOB, nOIJ)"'eHHbiX npH H3)"1eHHH 

CB'OHCTB He06bJ'IHbiX CHCTeM Tpex TeiJ. 

4IJeHbl nKK H36paiJH npo<f:leccopa )K ,JlOH'!a 

npe.uce.uaTeJieM flKK no HJlepHOH <fJH3HKe cpOKOM Ha 

1 ro.u. 

Tpen11 ceccu11 llporpaMMHO-KoucyJILTaTHauoro 

KOMHTeTa nO ciJH3HKe '18CTHQ, 27-28 anpeJIII 1995 r. 
fipe,llCe,ll8TeJIL - npociJeccop ll.CnHIIJI&HTHHH. 

OKK JaciJywaiJ HH<f:lopMaUHIO npe.uce.uaTeJJH 0 Bbl

nOJIHeHHH peweHHH npe.Ubl.llYlUeH ceccuu K o MHTeTa. 

C .UOKJIMOM o Me)l(..llyuapo.UHOM coTpy.UHH'!eCTBe 

0115111 no <f:lH3HKe BbiCOKHX :meprnH H _peweHHHX 

77 ceccuu Y'leHoro coseTa 11HCTHTYTa BblcTynun 

suue-.uupeKTop 0115111 npo<f:leccop A.H.CucaKSIH. 

nKK npHHHJI K cse.ueHHIO nporpaMMY 11 HCTHTYTa 

no <fJH3HKe '!aCTHU ua 1995-1996 rr., a TaK)f(e npo

rpaMMY HCCJie.UOBaHHH Ha HYKJIOTpOHe Ha 1996-
1998 rr. KoMHTeT c 6oiJbWHM HHTepecoM BbJciJywa.ri 

coo6meuue npo<f:leccopa H.Jl)f(HOKapuca o BbJ.UaiO

meMCH C06bJTHH B COBpeMeHHOH <fJH3HKe '!aCTHU -

OTKpblTHH TOn-KBapKa, HMeiOlUeM <f:lyu.uaMeHTaiJbHOe 

3Ha'!eHHe JliiH HCCJie.UOBaHHH no TeOpHH '!aCTH U. 

4IJeHbl KOMHTeTa 3aCIJYWaiJH OT'IeTbl npe.u

CTaBHTeiJeH JIB3, JICB3, JIT<I>, JI51n u JIBTA o Bbi

nonuemm pa6oT no TeMaM u npoeKTaM, KOTOpbie 

npHHHTO 3aBepWHTb B 1995 ro.uy, 06Cy.UHJIH opraHH

JaUUOHHble BOnpOCbl yqaCTHH B 3KCnepHMeHTaX Ha 

LHC. KpoMe Toro, 6biiJa Jacnywaua uu<f:lopMauHH o 

pa3pa6oTKe HOBbiX npoeKTOB ua ycKopuTeiJHX : HYK-
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IlOTpoue, Y-70 (11<1>83), HERA (DESY) H SPS 

(UEPH). 

KoMHTeT peKoMeH.UOBaiJ .uupeKUHH 0115111 npo

.UOIJ)I(aTb <f:luHaHCHpOBaHHe 3KCnnyaTaUHH CHHXpo<f:la-

30TpOHa H3 BHe610Jl)l(eTHbiX HCTO'IHHKOB, BniJOTb .UO 

nOIJ)"'eHHH BbiBe.UeHHbiX H3 HYKJIOTpOHa n)"'KOB 

'!aCTHU. 

OKK BbiCOKO OUeHHJI npeJliiO)I(eHHH 06 y'laCTHH B 

no.uroTOBKe K 3KcnepuMeHTaM Ha LHC u peKoMeH.uo

BaiJ: 

- .UaTb BblCWHH npuopHTeT )"'aCTHIO B 3THX 

pa60Tax; 

- npe.ucTaBHTb Konna6opauHHM CMS u ATLAS 

.UeTaiJbHble npeJliiO)I(eHHH nO )"'aCTHIO B 3THX 3KCne

pHMeHTaX; 

- .UHpeKUHH 11HCTHTYTa npeJliiO)I(HTb JaHHTepe

COBaHHbiM rpynnaM H3 rocy.uapCTB - 'IJieHOB 0115111 

KOOp.UHHaUHOHHYIO nOMOlUb B HX yqacTHH B npoeKTe 

LHC. 

KoMHTeT o.uo6pUJI HOBble npoeKTbJ: 

- «11CCile.UOBaHHe CnHHOBbiX KOppei151UHH B pac

CeSIHHH nOI1HpH30BaHHblX .UeHTpOHOB Ha nOJIHpH30BaH

HbiX npOTOHaX», 

- «11CCJie.UOBaHHe O'lapoBaHHbiX '!aCTHU H MHO

roKBapKOBbiX COCTOHHHH C nOMOlUbiO ycTaHOBKH 

3KC4APM Ha Y-70», 

- «TO'!Hoe HJMepeHue npHMOro CP-HapyweHHH 

B pacna.uax HeHTpaiJbHbiX KaOHOB», 

- «CneKTpOMeTp Bnepe.u IJeTHlUHX npOTOHOB J).e

TeKTOpa HI Ha ycKopuTene HERA (DESY)». 

KoMuTeT TaK)I(e o.uo6pun npose.ueuHe s Te'!eHHe 

o.uHoro roJJ.a pa6oT no npoeKTY «11ccne.uosaHHH rio 

<f:lH3HKe HCTO'IHHKOB MHOr03apH.UHbiX HOHOB JlilH M

pOHHbiX KOIJnaH.uepos UEPH» 11 OTMeTHIJ BKJIM 

0115111 B. npoeKT ALICE. 

qeTBepT811 CeCCHHJI llporpaMMHO-KOHCYJib· 

T8THBHOrO KOMHTeTa no ciJH3HKe KOH)leHCHpOB8HHLIX 

cpe.u, 13--14 uo116px 1995 r. Dpe.llCeJJ.aTeJIL - JJ.OK

Top JK.llenu. 

OKK BblpaJUJI y.uosneTsopeHHe JaKJIIO'!eHHeM 

«ComaweHHH Me)l(,lly npaBHTeJibCTBOM PoCCHHCKOH 

<J>e.uepauHH H 06oe.UHHeHHbiM HHCTHTYTOM HJJ.epHbiX 

HCCJie.UOBaHHH 0 MeCTOnpe6biBaHHH H yCIJOBHHX .UeH

TeiJbHOCTH 0115111 B P<I>». 

B CBH3H c JasepweHHeM pa6oT no TeMe «11ccneJJ.o

BaHue BbiCOKOTeMnepaTypHOH CBepxnpOBO.llHMOCTH» B 

1995 ro.uy OKK peKOMeH.llOBaiJ HCllOilb30BaTb ee 6IOJJ.

)f(eT B paMKax TeMbi nepsoro npHopuTeTa «<I>H3HKa 

KOH.UeHCHpOBaHHbiX cpe.U». 

KoMuTeT OJJ.o6pUJI o6pa3oBaHHe Hosoro OT.ue

neHHH pa.uHaUHOHHbiX H pa.uuo6HOJIOrH'!eCKHX HCCIJe

JJ.OBaHHH 0115111. 

OKK npeJliiO)f(HIJ .uupeKUHH 0115111 no.uroTOBHTb 

K cne.uyiOlUeMy Jace.uaHHIO OKK .uoKJia.u o 6IO.u)f(eTe 

11HCTHTYTa, CO.Uep)f(alUHH HH<f:lopMaUHIO 0 BCeX HCTO'I

HHKaX noCTyniJeHHH Cpe.UCTB H HX pacnpeJJ.eiJeHHH 



Me)I(Jl)' Jia6opaTOplUIMI1 0115111, }"''aCTBYIOllli1MI1 B 11C

CJieAOBaHI1SIX KOHAeHC11pOBaHHbiX cpea. 

B cneU11aJibHbiX peKoMeHaaU11SIX MSI HeHTpOHHbiX 

11ccneaosaH11H flKK: 

- noMep)KaJI Ha}"''HYIO nporpaMMY 11CCJieao

BaHI1H KOHAeHCHpOBaHHbiX cpea B Ha)"''H0-3KC

nepHMeHTaJibHOM OTAeJie cp113HKH KOHAeHCHpOBaHHbiX 

cpea JIH<l> Ha nep~o~oa 1996-1998 rr.; 

- noaqepKHYJI CBOe YAOBJieTBOpeHHe 6biCTpbiM 

pa3BI1THeM nOJIHTI1KH nOJib30BaTeJieH Ha cneKTpOMeT

pax 11EP-2; 

- npellJ!0)1(11JI ocymecTBHTb KaK MO)KHO 6biCTpee 

lJ:aJibHeHlllee pa3BI1THe cpypbe-aHcppaKTOMeTpa BbiCOKO

ro pa3perneHHSI, BKJIIO'IM asa HOBbiX aeTeKTopa, c co

seprneHCTBOBaHHeM CHCTeM OKp~eHHSI o6pa3ua; 

- peKOMeHAOBaJI, 'IT06bi AByMepHbiH n03HUHOH

HO-'IYBCTBHTeJibHbiH aeTeKTOp llJ!SI AHcppaKTOMeTpa 

JlH-2 6biJI rOTOB K 3KCnJiyaTaUHH K KOHUY 1996 roaa; 

- OTMeTHJI, 'ITO AHcppaKTOMeTp JlH -12 npoae

MOHCTpHpOBaJI peKOpAHbie AOCTI1)KeHHSI B HCCJieAOBa

HHSIX C BbiCOKHMI1 AaBJieHHSIMH Ha MaJibiX o6pa3Uax, 11 

peKOMeHAOBaJI paClllHpHTb 3KCnep11MeHTaJibHYIO npo

rpaMMY Ha JlH-12 H peaJIH30BaTb npoeKT CYilEPMEH 

KaK MO)KHO 6bJCTpee; 

- peKOMeHAOBaJI 3aKpbiTb ycTaHOBKY CHI1M 

nocne nposeaeHHSI sKcnepHMeHTOB, npHHSITbiX Ha no

cneaHeM OWOpO'IHOM Type; 

flKK noJIO)KI1TeJibHO oueHHJI HTOm 5-neTHeif ae

SITeJibHOCTH Kacpeapbl KOHAeHCHpOB3HHbiX Cpea np11 

Y'le6Ho-Ha}"''HOM ueHTpe 0115111 11 noMep)KaJI ee 

AaJibHeifrnee pa3BHTI1e. 

B cneul1aJibHbiX peKoMeHaau~o~.s~x MSI paaH

auHoHHbiX H paa~o~o6Honorl1'1eCKHX 11CCJieaosaHHH 

flKK noMep)KaJI Ha)"''HYIO nporpaMMY OTaeneHHSI 

paa11aUHOHHbiX 11 paa~o~o6~o~onomqecKHx ~o~ccneao

BaH11H; peKOMeHAOBaJI, 'IT06bi B paMKaX 3TOH npor

paMMbl nepBbiH npHOpHTeT 6b1JI OTA3H TeMe 

«Paa11aUHOHHbie H paAH06110JIOrH'IeCKHe HCCJieao

B3HHSI Ha YCTaHOBK3X 0115111» . 

KoMHTeT npeMO)KHJI Y'leHoMy coseTy 0115111 

npHHSITb npocpeccopa f.KJIOJe B nOJIHOnpaBHbie 'IJie

Hbl flKK no 11ccneaosaH1110 KOHAeHcHposaHHbiX cpea. 

qeTBepTall CeCCHll IlporpaMMHO·KOHCYJILT3· 
THBHOrO KOMHTeTa DO liAepHOH l}JH3HKe, 20-22 BOll· 
6pll 1995 r. IlpeaceaaTeJIL - npol}Jeccop :IK • .IJ:on'l. 

flKK no g;~,epHOH cpH3HKe 3acnyrnan Ha csoeif 

CeCCHI1 OT'IeT 0 BbinOJIHeHHH peKOMeHA3UHH 3 CeCCHH 

flKK 11 HHcpopMaU1110 o perneHHSIX 78 cecCHI1 Y'leHoro 

COBeTa 0115111. KOMHTeTy 6bmH npeACTaBJieHbl OT'IeT 

0 pa6oTe COBeiUaHHSI nO H3}"'1HbiM KOJIJia60p3U11SIM 

BocTOK-3anaa, 11HcpopMaUHSI o pa3pa6oTKe Ha}"''HOH 

nporpaMMbi 0115111 Ha 1996-1998 rr. no g;~,epHOH 

cpH311Ke, a TaK)Ke Ha}"'!Hbie aoKJiaAbi no HaH6onee 

11HTepeCHbiM pa60T3M, BbinOJIHeHHbiM B 1994-

1995 rr. H OT'IeTbi no TeMaM 3aBeprnaeMbiX B 1995 ro

ay 11CCJieAOB3HI1H. 

flKK npHBeTCTBOBaJI nonn~o~caHHe ComarneHHSI 

Me)I(Ay n p aBHTeJibCTBOM PoccHHCKOH <l>enepaUHH 11 

0115111 o 6 ycnoBHSIX ne.s~TeJibHOCTH 0115111 B Poc

c~o~ifcKoif <l>enepauHH H BbiCOKO oueHHJI HTOrn Espo

neifcKoro KOOpAHH3UHOHHOro COBeiUaHI1SI no g;~,epHOH 

cpH3HKe ( fi onrapHSI, 22-26 OKTS16pS1 1995 r.). 
flKK npHHSIJI K cseneHI110 OT'IeTbi no TeMaM 3a

seprnaeMbi X pa6oT H peKOMeHAOBaJI BKJIIO'IHTb B flpo-

6JieMHO-TeMaTH'IeCKHH nnaH 0115111 HOBYIO TeMy nep

soro np110 pHTeTa no pa3BHTHIO UHKJIOTpOHHOrO KOMn

JieKCa JI51P . 

flKK paccMOTpen npeacTaBJieHHbie na6opa-

TOpHSIMH 0 115111 nporpaMMbl H3)"'1HbiX HCCJieAOB3HI1H 

Ha 1996- 1998 rr. H AaJI cnenyiOIU11e peKOMeHA3UHH: 

flo cp11311Ke TSIXeJibiX HOHOB - BKJIIO'l:HTb B H3}"'1-

HYIO nporpaMMY 11CCJieAOB3HHH C nepBbiM npHOpHTe-

• TOM cneny10~11e HanpaMeHH.si: 

- n OJI}"''eHHe H H3}"'1eHHe CBOHCTB TSI)KeJibiX H 

CBepXTSI)KCJibiX 3JICMCHTOB; 

- 3K30TH'IeCKHe g;~,pa 11 cpH3HKa Ha paa11o

aKTI1BHbiX n}"'!Kax; 

- g;~,epHbie peaKUHH H, B '13CTHOCTH, ACJICHHe 

npH HH3KHX 3HeprHSIX; 

- HepaBHOBCCHbie npOUeCCbl. 

flo cp11311KC HH3KHX H npOMC)KyYO'IHbiX 3HepmH 

- ocymec TBJISITb nporpaMMY ~o~ccnenosaHHH B paMKax 

nsyx TeM n epsoro np~o~opHTeTa: 

- «11ccnenosaHHe cna6hiX H sneKTpoMarH11THbiX 

B33HMOAei1CTBHH npH HH3KHX 3HeprHSIX»; 

- «11CCJieAOB3HHe CHMMeTpHH H AHHaMHKH B~

MOACHCTBHH nenTOHOB, aapoHOB H .s~nep npH npoMexy

TO'IHbiX 3HeprHSIX», 

H ABYX TCM BTOpOrO npHOpHTeTa: 

- «JlHH3MHKa B33HMOACHCTBH.sl JienTOHOB, aapo

HOB H .siAep », 

- « P a3pa60TKa 3JieKTpOHHbiX CHCTeM 3BTOM3TH-

33UHH g;~,epHO-cp113H'ICCKHX H npOMeXyYO'IHbiX 11CCJie

li:OB3HHH 113 OCHOBe MOAYJibHbiX CTpyKTyp H 3BM». 

flo HCHTpOHHOH .siAepHOH cpH3HKe - npOAOJI)KHTb 

C H31160Jiee BbiCOKHM npHOpHTCTOM 11CCJICAOBaHHSI 

CBOHCTB eHTpOHa 11 HapyrneHHSI CHMMeTpHH, H3y

'ICHHe BbiCOKOB036~eHHbiX COCTOSIHHH g;~,ep 11 ne

JieHHSI g;~,ep npH 3axsaTe HeifTpOHOB. TIKK ono6p11n 

npellJ!O)KeHHe no HCCJ!ClJ:OB3HHIO nOIIS1pH3YCMOCTH 

HeifTpoHa (ycTaHOBKa YfP A), no H3MepeHHIO 3Hep

reTI1'1eCK if 3aBHCI1MOCTI1 ymosoif aHH30TponHH 

OCKOJIKOB aeJieHHSI BbiCTpOeHHbiX Slli:Cp 
235U npH 33-

XBaTe pe3o HaHCHbiX HCHTpOHOB. 

flo TeopHH .s~npa - noMep)KaTb nporpaMMY 

HCCJienosaHHH no CTPYKType 3K30TH'IeKHX g;~,ep, csoif

CTBaM cy epmnepnecpopMHposaHHbiX g;~,ep, cpH3HKe 

aeJieHH.sl naep, CTOJIKHOBeHHSIM C TSIXeJibiMH HOH3MH, 

cyfug;~,epll biM CTeneH.siM CB060Abl H no TeOpHH MaJI0-

'13CTH'IHbi X CHCTeM. 

flKK 3acnyrnan npeacTaBJieHHbiH JIB T A npoeKT 

pa3BHTHSI CeTeBOH HHcpOpMaUHOHHO-Bbl'IHCJIHTeJibHOH 

11HcppacTpyKTypbl 0115111, OTMCTHB BaxHOCTb ero MSI 

nOBbJllleH Sl scpcpeKTHBHOCTH H3}"'1HOH ae.siTeJibHOCTH 
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0H.SII1 H HHTerpauHH 0115111 B MeJK;J.yHapOJlHYIO 

HCC1ICJlOB3TeJibCKyiO CCTb. 

qenevru cecc.... DporpaMMao-Koacy;u.-
TaTHBaoro KOMHTeT8 DO ciJH3HKe qaCTHQ, ~24 HO· 
•6p• 1995 r. Dpe~ce~aTeJJ• - npociJeccop D.CoHJJ
JJ&HTHHH. 

llKK JaCJiywaJJ HH«<x>pMallHIO npeJlCeJl3TeJill 0 Bbl

nonHeHHH peweHHH npeJlbiJl)'IUCH ceccHH K oMHTeTa. 

C JlOKnll,llOM 0 MCJK;J,yHapOJlHOM COTpYJlHH'JCCTBe 

OH.SII1 no cpH3HKe BbiCOKHX 3HepntH H peweHHliX 78 

ceccHH Y11eHoro coaeTa 11HCTHTYTa BbtcrynHn BHue

JlHpeKTop OH.SII1 npocpeccop A.H.CHClOOIH. 

nKK pacCMOTPeJl HCKOTOpble BOnpOCbl COTPYJl

HH'ICCTBa 0115111 B o6naCTH cpH3HKH '13CTHU, npoeKTbl 

pliJla HOBbiX 3KCnepHMCHTOB H nporpaMMY pa60T, 

nnaaHpyeMbiX B 11HCTHTYTC Ha 1996-1998 IT. 

KoMHTeT OJlOOpHn yqacTHe 0115111 B npoeKTax 

ATLAS, CMS, B pa3pa6one H H3roToBJieHHH OTJleJib

HbiX yJJJOB JlJlll LHC; npoeKT MAPYC51, a TaJOKe 

yqaCTHe OH.SII1 B npoeKTax BOREXINO, HERA-B. 

HADES. KoMHTeT peKOMCHJlOBM npoJlOmKHTb HCCJie

JlOBaHHll no npoeKry HEnTYH B Te'ICHHe 3 neT. 
llKK nocTaBHn nepBbiH npHOpHTeT CJICJlYIOlUHM 

pa60TaM, DnaHHpyCMbiM no cpH3HKC '13CTHU B 

HHCTHryTC Ha 1996-1998 IT.: 

- 3KCDnyaT3UHll H pa3BHTHe yCKOpHTeJibHOI"' 

KOMOOCKCa CHHXpO<i>aJOTpoH - HYKnOTPOH; 
- nOHCK HCHYKnOHHbiX CTeneHeH CB060Jlbl H 

CnHHOBbiX 3<jxpeKTOB B MaJJOHYKnOHHbiX CHCTeMaX 

18 

(OC06eHHO B '13CTH 3KCnepHMeHTOB, CBll3aHHbiX C HC

nonb30BaHHeM nOnllpH30B3HHOH MHWeHH H DOllllpH30-

BaHHbiX nyqKOB); 
- H3yqeHHe MHO)I(eCTBeHHbJX npouecCOB B 

ycnOBHliX 4X-~OMeTpHH H C03Jl3HHH cneKTpOMeTpa 

C<I>EPA; 
- HCCneJlOBaHHe O'lapOB3HHbiX H CTpaHHbiX 

KBapKOB B ll.llPOHHbiX peaKUHliX - npoeKT OCKAP 

(NA-48 SPS CERN, EXCHARM-11, Y-70 H<I>B3, HI 

HERA DESY); 
- H3yqeHHe rny6oKOHeynpyrHX B33HMOJle~fcTBHH 

(3KcnepHMeHT KMH Y-70 H<I>B3, NA-47 SPS CERN, 

HERMES HERA DESY); 

- yqacTHe OH51H B npoeKTax: ATLAS, CMS, 

STAR; 
- npoBeJleHHe cpH3H'IeCKHX HCCneJlOB3HHH Ha 

ycTaHOBKe DELPHI; 
+ -- H3MepeHHe BpeMeHH )I(H3HH X X -aTOMOB C 

uenbiO npoaepKH DpeJlCK333HHll KXJl. npH HH3KHX 

3HeprHHx (nocne OJl06peHHll npoeKTa .UHPAK); 

- yqacTHe B 3KcnepHMeHTax NA-49 H W A-96 

(NOMAD); 

- HCCneJlOBaHHll H pa3pa60TKa :aneMeHTOB yCKO

pHTeJibHOrO KOMnneKca LHC; 

- pa3pa60TKa, C03JlaHHe H HCCneJlOBaHHe CHCTeM 

YHK. Pa3pa6oTKa npoeKTOB e + e--KonnaiiJlepoa; 

- npoeKT CONET-96/98 (noCJie ero yraep)I(

JleHHll). 



llpeMHJI HM. H.H.IioTOJII06osa npncYQena: 
3a Bbi,!laiOUJ;HHCll BKJia,!l B KBaHTOBYIO TeOpHIO nonll 

AHaTOnHIO AneKceeswiy JioryHosy (H<l>B3, 

llpoTBHHO, PocCHll) H ~Hry ti)J(eHbHHHY (HHCTHTYT 

TeopeTH'IeCKOH lPH3HKH rocy.uapcTBeHHoro YHHBep

CHTeTa HbiO-A:opKa, CTOHH-EpYK. ClllA) 3a Bbi.Ua

IOJUHHCll BKJia,!l B TeOpHIO :meMeHTapHbiX 'IaCTHU. 

llpeMHJI HMeHH lipyuo llomeKopso npnc)'llmeua: 
3a UHKJI 3KCnepHMeHTaJibHbiX pa60T no lPH3HKe cna6biX 

B3aHMO,!leHCTBHH H3BecTHOMY HTaJibliHCKOMY lPH3HKY 

Yro AManb.UH, UEPH ()KeHeBa, lllseiiuapHll). 

llpeMHJI nMeuu H.M.«<>pauKa npucylK,lJ.eua: 
3a OHOHepCKHe HCCne,!lOBaHHll B o6naCTH nonyqeHHll 

ynbTpaxonO,!lHbiX HeHTpOHOB H H3YIJeHHe HX CBOHCTB 

Anb6epTy lllTaiiepny (YHHBepcHTeT Po.u-AiineH.ua, 

ClllA), n oniO Q)J(epoHy (HHCTHTYT Jlay::J-JlaH)J(eBeHa, 

fpeHo6nb <l>paHUHll) H AneKCaH.!lPY Bna.uHMHpOBH'IY 

CTpenKoBy (OH~H. lly6Ha) . 

PEIIIEHHE :JKIOPH DO UPEMH~M OHHH 3A 1995 ron 

no HAYYHO-HCCJIEllOBATEJibCKHM 

TEOPETHYECKHM PA60TAM : 

llepBaJI npeMUJ! 

«Pa3BHTHe KBa3H'!aCTH'-IHO-lPOHOHHOH MO,!lenH H 

cTpyKTypa .ue<!JopMHposaHHbiX ll.!lep». 

ABTOpbi : B .r .ConosbeB, A .B.CywKoB, H .lO.lllH

pHKosa. · 

BmopaJI npeMUJ! 

«<f>H3H'!eCKHe CBOHCTBa ynpyroro KOHTHHyyMa C 

TOnOnOrnlJeCKHMH .ue<!JeKTaMH». 

AsTop: B .A.OcHnoB. 

no HAYYHO-HCCJIEllOBATEJibCKHM 

3KCOEPHMEHTAJibHbiM PAEOTAM : 

llepBaJI npeMUJ! 

«Ha6niO,!leHHe aTOMOB, o6pa30BaHHbiX 1t+- H 1t-

Me30HaMH, H 3KCnepHMeHTaJJbHal! OUeHKa HX BpeMeHH 

)J(H3HH ». 

ABTOpbi : JI .f.A<PaHacbeB, B . B. KapnyxHH, 

B.H .KoMapoB, B.B.Kpyrnos, A .B.KynHKOB, A .B .Kyn

UOB, JI .JI .HeMeHOB, M.B .HHKHTHH, C.B.Tpycos, 

8 . 8.~3bKOB . 

J(Be BmOpbte npeMUU 

«Pacupe.ueneHHe Mace H 3Hepmii ocKonKOB .ue
neHHll H rpeTbiX ll,!lep B peaKUHliX C Tl!)J(enbiMH 

HOHaMH: CTaTHlJeCKHe H ,!lHHaMHlJeCKHe acneKTbl». 

ABTOpbi : M .f.HTKHC, IO.A .My3bi'IKa, IO.U .OraHe

CliH, B .H .0KonoBH4, A .~ .PycaHOB, B .C.CanaMaTHH, 
r .r .Yy6apl!H, B .B .nawKeBH4, 3 .M .Ko3ynHH, 

f .H.CMHpeHKHH. 

«i1CCne,!lOBaHHe CBOHCTB nerKHX 3K30TH4eCKHX 

ll.!lep». 

ABTOpbi: A.B.Een03epOB, x.r.EoneH, H.llaBH,!l, 
3.,U.noyrbi , P.KannaK'!Hesa, C.M .JlyKbliHOB, H.K.CKo-

6eneB, l0.3.lleHHOH)J(KeBH'I, A .C.<l>oMH'IeB, O.E.Ta

pacos. 
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no HAyt.IHO-METOJU1YECKI1M 

11 HAyt.IHO-TEXHI1YECKI1M PAEOTAM : 

Ilep6aJl npeMUJI 

«COJ,naHHe H HCCJle,[(OBaHHe HCTO'IHHKOB HOHOB 

Ha OCHOBe 3JleKTpOHHO-UHK110TpOHHOfO pe30HaHCa 

(DECRIS-14)». 

ABTOpbi: B .B .EeXTepeB, A.A.EcppeMoB, H.B.Ko-

necos, B.E.KyrHep, A.H.fle6e.nes, B.H.fl ornHOB, 

IO.nHsap'l, M .A.l.foxenH, X .l.f:lKao, H.IO . .si3BHUKHH. 

/!Be Bmopble npe.Muu 

«nepe,nBH:lKHaB OOll~pH30BaHHrul MHWeHb». 

ABTOpbi : H .C .EopHcos, A .E .fla3apes, A .E .Hera-

HOB, IO.A .nnHC, IO.A.YcoB, C.H.lliHJIOB, n.E ronosa

HOB, H.M.nHcKYlfOB, )l(.nJOpaH, <I>.flerap. 

«COJ,naHHe OOll~pH30BaHHOfO 

MaTH'IecKOfO O)"!Ka HeitrpOHOB 

3Heprnii». 

AsTopbi: A .n.KHpHnnos, 

n.H.KoMOJIOB, E .A.MaTIOWeBCKHH 

n .A .PYKO~TKHH, A.fl .CseTOB, 

fl .H.CTPYHOB, 8.11.WapoB . 

. 
rPAHTbl 

KBa3HMOHOXpO

peli~TH BHCTCKHX 

A .n.KosaneHKo, 

A .A.HoMocpHnos, 

A .IO.CTapHKOB, 

45 Hay'IHbiX npoeKTOB coTpy!lHHKOB 0 6bemme

HHoro HHCTHTYTa ~epHbiX HCCJle!lOBaHHH B 1995 fO!lY 

noli)"'HJIH rpaHTbi cpOH!la Copoca, 88 npoeKTOB 

cpHHaHcHpoBaHo PoccHHCKHM cpopH!lOM cpyH!laMeH-

20 

no HAyt.IHO-TEXHI1l.fECKI1M nPI1KnAnHblM 

PAEOTAM : 

/!Be nep6ble npe.Muu 

«COJ!laHHe TpeKOBbiX MeM6paH HOBOfO THna H HX 

npHMeHeHHe B 6HOTeXHOJIOrHH, Me!lHUHHe H 3KO

JIOfHH >>. 

ABTOpbi : IO.U. OraHec~H . C.H.nMHTpHeB, 

A .IO.nH!lblK, 

n .KneMeHTC, 

B .A .AHTHOOB. 

B .A.ll.lerones, n .IO.Anellb, n.PYT. 

E.B.M'Ie!lliHWBHliH, A .H .MellbHHKOB, 

<<Hei-iTpoHHbiH aKTHBaUHOHHbiH aHanH3 Ha 11EP-2 

B peweHHH Ja!la'l oxpaHbi oKpY:lKaJOmeii cpe!lbl>>. 

ABTOpbi : I B .M .Ha3apos I, 
B .<I> .nepece!loB, c.c.naBlloB, 

B .n.YHHaesa, T .M . OCTposHru~ . 

IlooUfpumeJZbHaJl npeMUJI 

M . 8 . <I>poHTacbeBa, 

C.<l>.fyH!lOpHHa, 

<<11CCJle!lOBaHHe aTOMHOH H MarHHTHOH CTpyKTypbl 

cHcTeMbi YBa..(Cu
1 

57Fe )30
6 

Ha H30TOnHbiX -"- -)( )( +y 
o6pa3uax >>. 

AsTopbi : A .M .Eanarypos, 11.C.flJ06YTHH. 

TaJlbHbiX Hccne!lOBaHHH , p~!l npoeKTOB nony'IHJIH 

cpHHaHcHposaHHe cpoH!la INT AS . 

MHHHCTepCTBOM HayKH H TeXHHlJeCKOH OOJI HTHKH 

P<I> cpHHaHcHposaHo 13 npoeKTOB 0115111 . 
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OcHOBHbte HTOrn 1995 ro)la no Me)l()l;yHapOJlHOMY 

HayqHo-TexHH'IeCKOMY COTPYJlHH<JecTBy 06neJlHHeH

Horo HHCTHTYTa smepHbiX HCCJie)lOBaHHH OTprut<aiOT 

cneeyiDmHe )laHHbte: 

- npoBe)leHbl COBMeCTHbie HCCJie)lOBaHHB C Hayq

HbiMH UeHTpaMH CTpaH-yqaCTHHU, a TaK:lKe Me)l()l;yHa

pOJlHbiMH H HaUHOHanbHbiMH opraHHJaUHBMH JlpyrHX 

CTpaH no 37 TeMaM nepsoro npHopHTeTa H no 29 Te

MaM BTOpOrO npHOpHTeTa; 

- )lnB perueHHB sonpocos COTPYJlHH'IeCTBa H 

yqaCTHB B Ha}"lHbiX COBel..l.{aHHBX H KOH<iJepeHUHBX 

Ofue)lHHeHHbiH HHCTHTYT KOMaH)lHpOBan 2133 cne

UHanHCTa; 

- )lnB COBMeCTHbiX pa60T H KOHCynbTaUHH B 

011.5111 6biJIO npHHBTO 734 CneQHanHCTa; 

- 870 cneQHanHCTOB npHeJ:lKanH B 011.5111 )lnB 

yqaCTHB B COBel..l.{aHHBX, KOH<iJepeHUHBX, lUKOnax; 

- opraHHJOBaHO H npOBe)leHO 14 Me)l()l;yHapOJl

HbiX Ha}"lHbiX KOH<iJepeHUHH, 25 pa60'IHX H 13 opra

HHJaUHOHHbiX COBei..UaHHH; 

- B na6opaTOpHBX 11HCTHTyTa pa6oTanH 28 
CTHneH)lHaTOB. 

Me)l()l;yHapOJlHOe coTpyJlHH'IeCTBO 011.5111 xapaK

TepHJyeTcB TaK:lKe COOTBeTCTBYIOI..UHMH cornarueHHBMH 

H )lOfOBOpaMH, npoBe)leHHeM COBMeCTHbiX 3KC

nepHMeHTOB Ha 6aJOBbiX ycTaHOBKaX <iJH3H'IeCKHX 

UeHTpOB, nonyqeHHeM Ha}"lHbiX peJynbTaTOB, nO)lfO

TOBKOH 06I..UHX ny6nHKaUHH, noCTaBKOH o6opyJlO

BaHHB H TeXHOnOrHH )lnB JaHHTepeCOBaHHbiX CTOpOH H 

MHOfHM JlpyrHM. 

20 BHBapB 1995 r. '-lpe3Bbi'IaHHbiH H nonHOMO'I

HbiH nocon Pecny6nHKH ApMeHHH B P<I> 10.11.MKpTy

MBH noceTHn 06ne)lHHeHHbiH HHCTHTyT B)lepHbiX 

HCCJie)lOBaHHH. nocon OJHaKOMHnCB C OCHOBHbiMH Ha

npasneHHBMH npOBOJlHMbiX J)leCb <iJHJH'IeCKHX HCCne

JlOBaHHH, pa3BHTHeM lUHpOKOro Me)l()l;YHapOJlHOrO Ha

Y'IHOfO coTpyJlHH<JecTBa. 

14 anpenB COBeTHHK no HaYKe H TeXHOnOrHH no

COnbCTBa <I>paHUHH B Poccl!H r-H )I(.Bacunes noceTHn 

06ne)lHHeHHbiH HHCTHTyT. BHue-)lHpeKTOp 11HCTHTyTa 

npo<iJeccop U.BbiJIOB H rnaBHbiH yqeHbiH ceKpeTapb 

B.M.)I(a6 UKHH paccKaJanH rocTIO o )leBTenbHOCTH 

Me)I(JlYHapOJlHOro Ha}"lHOro UeHTpa, 0 Tpa)lHUHBX CO

TPYJlHH'IeCTBa c BeJlymHMH <iJHJH'IecKHMH ueHTpaMH, B 

TOM 'IHCJie HHCTHTyTaMH <l>paHUHH. focnOJlHH 

)I(.BacHneB OCMOTpen ycKOpHTenH ll.sJP, n06btBan B 

peaKTOpHOM Jane nH<I>, B OnbiTHOM npoHJBO)lCTBe 

noceTHn yqacTKH, r)le BhmonHBIOTCB JaKaJbi no npoeK

TY NEM , OJHaKOMHncB c peanHJauHeH 3Toro npoeK

Ta B n.s~n foCTb no6btBan TaK:lKe B nT<I>, HTE, OCMOT

pen H~OTpOH H nOnBpH30BaHHYIO MHIUeHb. 

13 MM rDCTeM .[{y6Hbl 6biJI Ha'lanbHHK ,llenapTaMeH

Ta HaYKH H o6paJOBaHHB npasHTenbcTsa PoccHH <JneH

KoppecnoH)leHT PAH M.n.KHpnH'IHHKOB. CocTo

BnHCb BCTpe'IH H o6cy)l()l;eHHB nepcneKTHB pa3BHTHB 

HaYKH H o 6paJosaHHB s 011.5111 H s Me)l()l;yHapOJlHOM 

yHHsepcHTeTe «.Uy6Ha». Bo scTpe<Jax npHHBnH 

yqaCTHe 'lneHbl JlHpeKUHH 011.5111 H JlHpeKUHH na6opa

TOpHH, p y KoBOJlCTBO yHHBepcHTeTa H npeJlCTaBHTenH 

M3pHH .Uy6Hbl. M.n.KHpnH'IHHKOB noceTHn na6opa

TOpHIO B.JlepHbiX peaKUHH, r)le OJHaKOMHnCB C <iJYHJla

MeHTanbHbiMH H npHKna)lHbiMH pa60TaMH yqeHbiX. 

06ne)lHHeHHbiH HHCTHTyT nOCeTHn '-lpe3Bbi'IaH

HbiH H n onHOMO'IHbiH nocon '-leiUCKOH Pecny6nHKH B 

PoccHH r - H P.CnaHCKH. OH npHcyTcTsosan Ha Jace

JlaHHH 78 ceccHH Y<JeHoro coseTa. Ha scTpe<Je c JlH

peKuHeH 11HCTHTYTa o6cy)l()l;anHCb BOnpOCbl HaY<JHOro 

COTPYJlHH 'IeCTBa 011.5111 H Ha}"lHbiX ueHTpos '-lerucKoii 

Pecny6nHKH, a TaK:lKe opraHHJaUHH no)lrOTOBKH B 

.Uy6He <JerucKHX cTyJleHTOB H acnHpaHTOB. P .CnaHCKH 

BCTpeTHnCB C <JelUCKHMH CneUWciJIHCTaMH, pa60Ta

IOJ..UHMH B ,lly6He, nOCeTHn lla6opaTOpHIO BJlepHbiX 

peaKUHH, OCMOTpen rOpOJlCKHe paHOHbl. 

14 HIOHB 011.5111 nOCeTHnH '-lpe3Bbi'IaHHbiH H non
HOMO'IHbi H nocon CnosauKOH Pecny6nHKH B PoccHH 

r-H P.nanJlaH H coseTHHK noconbcTsa no HayKe r-H 

11.CaHJlTHep. CocToBnacb scTpe'la B JlHpeKUHH 11HCTH

TyTa, Ha KOTopoii BHUe-JlHpeKTop 011.5111 npo<iJeccop 
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A.H.CHCaiOIH OJHaKOMHJJ roCTeH C HCTOpHeH C03JlaHHSI 

Me)l()zyHapO,llHOro Ha)"'HOfO UeHTpa, C OCH08HbiMH Ha

npaBJieHH.SIMH Ha)"'HbiX HCCne,ll08aHHH, nnaUOM Me

ponpH.SITHH K 40-neTHIO J.iHCTHryTa. nocon n o6bJ8an 8 

Jia6opaTopHH .SI.llepHbiX peaKUHH, r.lle ocMOTPen KOMn

neKc Y-400M, 8C~THJJC.SI co cno8aUKHMH cOTPY.llHH

KaMH, pa6oTai01UHMH 8 011.SII1. 
19 HJOn.SI 011.S111 noceTHJJ "'pe38bl'laHHbiH -H non

HOMO'IHbiH nocon Pecny6nHKH nonbWH 8 PoccHH r-H 

C."'oceK. Ou npHCYTCT80Ban Ha OTKpbiTHH Me)KJlyHa

pO.llHOro CHMnOJHYMa «<l>HJHKa H .lleTeKTOpbl Ha 

LHC», noceTHJJ Jia6opaTopH10 HeHTpOHHOH cllHJHKH. 

CocTo.Sinach 6ece.lla c pyK080.llCT80M 011.S111, U EPH H 
pOCCHHCKHMH ocllHUHanbHblMH nHUaMH, yqaCTB0-

8a8WHMH 8 pa6ore CHMnOJHYMa. nocna conpo 8o)KJlan 
C08eTHHK nocOnbCT8a no HaYKe r-H E.CHHli8CKHH. 

11 CeHT.S16pll 011SII1 nOCeTHJJ COBeTHHK n oconbCT-

8a Apa6cKOH Pecny6nHKH EmneT 8 PoccHH no 8onpo

caM KynhTypbi npocpeccop A.A.M .A.<I>apaxaT. B .llH
peKUHH COCTO.SinOCb OOCy)KJleHHe 803MOJKHOCTeH 

pacwHpeHH.SI COTPY.llHH'IecTBa yqeHbiX 0 11SII1 H 

EmnTa. B JIB3 rocTb 8CTPeTHJJCll c .llHpeKTopoM na6o

paTopHH aKa.lleMHKOM A.M.Iian.llHHbiM, ocMOTPen 
YCKOpHTeJlbHbiH KOMnneKC. 

I 0 a8rycTa 8 ,lly6ue no6bJ8anH PYK080.llHTenH 
Me)l()zyHapO.llHOH KopnopauHH «BaTMaH» (AHrnHll) -
.llHpeKTop no pa38HTHJO P.KaPTep H .llHpeKTop no 

MapKeTHHry M.IiapH.lleH. 0HH noceTHJJH ueHTp npH

Kna.llHOH cllHJHKH Jla6opaTOpHH Sl,llepHbiX peaKUHH H 
OJH~OMHJJHCb c ycKopHTeJibHOH 6aJoif JISIP. B xo11e 

8HJHTa o6cy)KJlanHcb 80JMOJKHOCTH COTPYJlHH'IeCT8a 8 

npoHJ80.llCT8e ~K08biX MeM6paH c Ja.llaHHbiMH C80H
CT8aMH. 

28-29 ceHT.SI6pS1 8 .lly6ue npoxoJlHJJO p a6o'!ee 

C08eiUaHHe «COTPYJlHH'IecTBO 011SII1 H HeMeUKHX Ha

)"'HbiX UeHTP08», Ha KOTOpOM o6cy)KJlanCSI XOJl 8bJOOn
HeHHSI C08MecTHOH uayquoif nporpaMMbi 8 paMKax Co

rnaweHH.SI 011SII1 - BMBF. DbinH JlOnoJKeHbi OCH08-

HbJe uayqHbJe peJynhTaTbi, nonyqeHHbie Ja nocne.llHHe 
TPH ro,lla 8 pa6oTax no TeopeTH'IeCKOH cllHJHKe, 
cllHJHKe T.SIJKeJibiX HOH08, cllHJHKe KOH,lleH.CHp0 8aHHbiX 

cpeJl, a TaKJKe 8 C08MecTHbiX pa6onx no cllHJHKe 8bi

coKHX 3HeprHH, npo80JlHMbiX 8 DESY (faM6ypr) . 

B JaKnJO'IHTenhHOM JlOKYMeHTe co8eiUaHHSI oTMe
'laJOTCll ycnewuoe ocymecTBneHHe co8MeCTHbi X Hccne
Jl08aTenbCKHX pa6oT H xopowHe nepcneKTH8bi Jlanb

ueifwero coTpyJlHH'IecTBa. ,llauu~ COTPYJlHH'IeCTBO -

BJaHM08biroJlHoe, OHO HrpaeT 8aJKHYJO ponb 8 YKPen
neHHH C8.SIJeH Me)K,lly fepMaHHeH H CTp aHaMH

yqaCTHHUaMH 011SII1. 3KcnepTbl peKOMeiiJl08anH 
npo,llnHTb CornaweuHe Me)KJly 011SII1 H BMBF. 

23 OKTS16pS1 COCTO.SinCSI 8H3HT npeJlCeJlaTenSI 

npa8HTenhCT8a P<I> B .C."'epHOMbipJlHHa 8 06oeJlHHeH-

HbiH HHCTHTYT Sl.llepHbiX HCCneJl08aHHH, npH6bi8Wero 8 

conp080)K,lleHHH nonHOMO'IHOro npeJlCTa8HTenSI P<l> 8 

011SII1 MHHHCTpa HayKH •H TeXHH'IeCKOH nonHTHKH 

o .f .CanTbiK08a, MHHHCTpa no aTOMHOH 3HeprHH 

B.H.MHxaifno8a, npeJHJleHTa PAH IO.C.OcHno8a, 

npeJlCeJlaTeJISI fOCKOMHTeTa 060pOHHbiX OTpacneH 

npOMbJwneHHOCTH B.K.fnyXHX, -npeJlCeJlaTenSI roc

KOMHTeTa no ynpaBJieHHIO rocyJlapcTBeHHbiM HMY1Ue

CT80M C.f.oenSie8a, nep80f0 JaMeCTHTeJill MHHHCTpa 

cllHHaHco8 A.n .Ba8HJJ08a, JaMecTHTeJISI MHHHcTpa 

HHOCTpaHHbiX Jle.II C.o.Kpbin08a, JaMeCTHTeJISI MH

HHCTPa 3KOHOMHKH C .M.I1ruaTbe8a, JaMeCTHTenSI rna-

8bi a.llMHHHCTpauHH MocK08CKOH o6nacTH 11.M."'epe

nauo8a, Ha'lanbHHKa ,llenapTaMeHTa HaYKH H o6paJo-

8aHHSI npaoHTenbCT8a PoccHH M.n. KHpnH'IHHK08a, 

Jlpymx OcllHUHMbHbiX nHU. 
Bo 8peMSI 8HJHTa rocTH noceTHnH Jia6opaTopHIO 

Sl.llepHbiX peaKUHH HM. f .H .<l>nep08a, r11e 03HaKO

MHnHCb C rna8HbiMH HanpaBJieHHSIMH HCCneJl08aHHH 

HHTepHaUHOHMbHOrO Ha)"'HOro KOnneKTH8a H cllH3H

'!eCKHMH ycTaH08KaMH 8 3KCnepHMeHTanbHOM Jane. 

fOCTH OCMOTpenH 8biCTa8KY «HayKa - TeXHO

norHH - HH8eCTHUHH», cneuHanbHO nOJlfOT08neHHYJO 

K 3TOMY 8H3HTy. CocTo.~~nacb 8CTpeqa c uayqHbiM 

aKTH80M 11HCTHTYTa, pyK080.llHTenSIMH ropo11a H Kpyn

HbiX npeJlnpHSITHH ,lly6Hbl, Ha KOTOpOH 06Cy)KJlanHCb 

aKTyanbHbJe npo6neMbl pa38HTHSI HayKH, o6pa308aHHSI, 

8onpocbJ coTpyJlHH'IecTBa uayqHo-HccneJlo8aTenbcKHx 

HHCTHTYT08 C npOMbiiiUieHHbiMH npeJlnpHSITHSIMH, 

o6nanaJOIUHMH 8biCOKHMH TeXHOnOrHSIMH. 

B noJlrOTOBJieHHbiX K 8H3HTY JlOKyMeHTax H Ma

TepHanax, a TaKJKe 8 8biCTynneHH.SIX 'lneH08 JlHpeKUHH 

11HCTHTYTa 6binO OTMe'leHO, 'ITO 011SII1 8HeC OrpOM

HbiH 8KnaJl 8 MHp08YJO HaYKy H 8 HaCTOSIIUee 8peMSI 

cneJlyeT C80HM TpaJlHUHSIM nO,llnHHHO Me)K,llyHapOJlHO

ro ueuTpa. 

19-21 JleKa6pS1 8 IiyJlanewTe cocTO.SinOCb 3ace

JlaHHe C08MeCTHOrO KoopJlHHaUHOHHOfO KOMHTeTa 

BeurepcKOH AKa.lleMHH uayK H 06oeJlHHeHHoro HH

CTHTYTa SIJlepHbiX HCcneJl08aHHH . fna8Hb1H pe3ynbTaT 

3Toro 8H3HTa - noJlnHcaHHe H08oro CornaweHHSI ua 

nepHOJl C 1996 no 1998 rr., 8 ccpepy JleHCT8HSI KOTOpO

ro 8KnJO'IeH pSIJl H08biX uanpa8neHHH. TaK, 8 1966 ro

JlY 6yJlYT ocymecTBJISITbCSI no TPH npoeKTa 8 o6nacTH 

HeHTpOHHbiX HCcneJl08aHHH KOHJleHCHp08aHHbiX cpeJl 

H TeopeTH'IeCKOH cllH3HKH, no OJlHOMY npoeKTY -

8 o6naCTH HCCneJl08aHHH KOHJleHCHp08aHHbiX CpeJl C 

• nOMOWbJO TSIJKenbJX HOH08 H 8 pa3pa60TKe n03H

UHOHHO-'IY8CT8HTenbHbiX JleTeKTOp08. CTOpOHbl CO'InH 

ueneC006pa3HbiM npOJlOnJKHTb CTaJKHp08KH CTyJleHT08 

YHU 8 11ccneJl08aTenbcKoM HHCTHTYTe cllH3HKH T8ep
JlOro Tena BAH. 

KOH<I>EPEHD;HH H COBEIIJ;AHHJI, UPO BE.llEHHhiE OHJIH 

Cpe.llH Ha)"'HbiX KoucpepeuuHif, opraHH30 BaHHbiX 

011SII1 8 1995 fOJly, HaH60nee KpynHbiMH 6binH JleCSITb 
H3 HHX. 
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15 KoucpepeHUHSI no SIJlepuoH cllH3HKe EsponeH

cKoro cllHJH'IecKoro o6weCTsa «.SIJlepuas. JlHHaMHKa 

npH HHJKHX 3HeprHSIX (LEND- 95 )>> npOXOJlHna B 



CaHKT-neTep6ypre 18-22 anpenll 1995 r. Opramna

TOpaMH KOHcpepeHUHH BbiCTynHJIH EsponeiicKoe 

QJHJH'IecKoe o6ruecTso, PocCHHCKal! AKa.neMHll HaYK, 

OlUIJ1 (Jly6Ha), Pa,nHeBbiH HHCTHTYT HM. B.r.Xno

nHHa (CaHKT-neTep6ypr) H 11HCTHTYT XaHa H MaHT

Hep; (EepJIHH). B KOHcpepeHUHH npHHliJIH yqacTHe 

OKOJIO 150 yqeHbiX HJ 19 cTpaH (sKJIIO'Ial! ClllA, 

51noHHIO H MeKCHKY) H HJ 0115111. 

Hayt~Hal! nporpaMMa «LEND-95» 6bma .n.osOJibHO 

pa3H006pa3HOH H BKJIIO'IaJia 06C}')I(Jl.eHHe ::lKCnepHMeH

TaJibHbiX H TeopeTH'IeCKHX peJyJibTaTOB B TaKHX 06Jia

CTliX, KaK: .U.HHaMHKa liJJ.epHbiX peaKUHH, CJIHliHHe -

.n.eJieHHe, HeHTpOHHal! QJHJHKa, .n.ecpopMHpOBaHHble 

060JIO'IKH, liJJ.epHal! cneKTpOCKOllHll, ::lKJOTH'IeCKHe 

li.U.pa. Ebmo npe.n.cTaBJieHo 70 .n.oKJia,nos, B TOM 'IHCJie 

12 nneHapHbiX. 

III Me)I(Jl.yHapoAHbiH ceMHHap no BJaHMOAeHcT

BHIO HeHTpOHOB C liApaMH (ISINN-3) COCTOliJIC51 B lly6-

He 26-28 anpeJI5~. Ero TeMaTHKa oxsaTbiBaJia 

JHa'IHTeJibHYJO 06JiaCTb liJJ.epHOH QJHJHKH, CBl!JaHHyiO C 

peaKUH51MH, BbiJBaHHbiMH HeHTpOHaMH, CBOHCTBaMH 

CaMOfO HeHTpOHa, cpyHAaMeHTaJibHbiMH CHMMeTpH51MH 

H BJaHMOAeHCTBH51MH. B ceMHHape npHHliJIH yqacTHe 

QJHJHKH HJ MHOfHX CTpaH-ytlaCTHHU 0115111, a TaiOKe 

HJ repMaHHH, ClllA, 51nOHHH. 

III Me)I(Jl.YHaPOAHOe coseruaHHe «51AepHal! 

QJHJHKa B oxpaHe OKpYJKaiOIUeH cpeAbl>> npOBOAHJIOCb 

s lly6He 24-27 Mall. OpraHHJaTOpbi coseruaHH51 -

fla6opaTOpH51 HeHTpOHHOH QJHJHKH npH yqaCTHH fla-

6opaTOpHH 5~AepHbiX peaKUHH 0115111, Me)I(Jl.yHapoA

HbiH YHHBepcHTeT «lly6Ha», PoccHHCKal! AKa,neMH51 

HaYK s coTPYAHH'IecTse c MAr AT3. TeMaTHKa .n.oKJia

AOB BKJIIO'IaJia MeTOAbl liJJ.epHOH QJHJHKH AJI51 KOHTp01I51 

6eJOnaCHOCTH Ha aTOMHbiX CTaHUHliX, npo6JieMbl 

OXpaHbl 3,ll0p0Bb51 'leJIOBeKa, 6opb6bl C Jarpli3HeHH51MH 

OKpy)l(aJOIUeH cpeAbl H MHOrHe ApyrHe BOnpOCbl. 

C 19 no 24 HIOH51 06be,llHHeHHbiH HHCTHTYT npo

BOAHJI Me)I(Jl.yHapOAbiH CHMnOJHYM «MIOOHHbiH Ka

TaJIHJ-95». lly6HeHCKHH CHMnOJHYM - oqepeAHOH B 

p51AY peryn5~pHo npoBOAHMbiX Me)I(Jl.YHaPOAHbiX cose

ruaHHH, nOCB51IUeHHbiX HCCJieAOBaHHIO 518JleHH51 MIOOH

HOfO KaTaJIHJa peaKUHH ll,llepHOfO CHHTeJa B CMeCH 

HJOTOnOB BOAOpO,lla. 06ruenpH3HaH BKJia.rl Ay6HeHCKHX . 
::lKCnepHMeHTaTOpOB H TeopeTHKOB B paJBHTHe ::lTOfO 

HanpaBJieHHll. B CHMnOJHYMe npHHliJIH yqacTHe OKOJIO 

I 00 yqeHbiX HJ 0115111, ero CTpaH-yqacTHHU, a TaiOKe 

HJ ClllA, KaHa,nbi, lllseiiuapHH, 51noHHH. B 'IHCJie 

yqaCTHHKOB 6bmH JIH,llepbl nporpaMM no MIOOHHOMY 

KaTaJIHJY KpynHbiX pOCCHHCKHX H 3apy6e)I(Hb!X Jia6o

paTOpHH. 

10-16 HIOH51 B flTCl> npoxoAHJia ceAbMal! Me)I(

AyHapOAHal! KOHcpepeHUH51 «MeTOAbl CHMMeTpHH B 

QJHJHKe». B ee pa6oTe npHH51JIH yqacTHe 6onee 150 

yqeHbiX HJ 34 CTpaH H 0115111. Ha nJieHapHbiX Jace

.uaHH51X H napanJieJibHbiX CeKUH51X JacnyrnaHO OKOJIO 

130 AOKJla.rlOB no TeMaM CJieAyiOIUHX HanpaBJieHHH: 

.UHHaMH'IeCKHe CHMMeTpHH H cynepHHTerpHpyeMble 

CHCTeMbl, KBaHTOBble anre6pb1 li rpynnbl, cneUHaJibHble 

QJYHKUHH H npe.UCTaBJieHIDI rpynn, cynepCHMMeTpH51 

- OT KBaHTOBOH MeXaHHKH AO ::lJieMeHTapHbiX 'laCTHU, 

reOMeTpH'IeCKHe MeTO.llbl B KBaHTOBOH MeXaHHKe H 

KBaHTOBOH TeOpHH nOJI51, CHMMeTpH51 H HeJIHHeHHble 

l!BJieHH51, KBaHTOBal! OnTHKa H KOrepeHTHbie COCT0-

51HH51, MeT .llbl CHMMeTpHH B 51Ape, CHMMeTpHH B KOH

,lleHCHpOBaHHbiX cpe,llaX H CTaTHCTH'IeCKOH MeXaHHKe, 

MaTeMaTH eCKHe MeTO,llbl. 

KoHcpepeHUHll 6bma opraHHJOBaHa npH QJHHaHco

BOH noMep)I(Ke PC1>C1>11 H c npHBJie'leHHeM cpeACTB 

nporpaMM 1 «feiiJeH6epr - flaHAay». 

19-2 1 HJOJill s lly6He cocT051JICll KpynHbiH Me)I(

AyHapoAHbiH CHMnOJHYM «Cl>HJHKa H .n.eTeKTOpbl Ha 

LHC». B HeM yqacTsosano 'csbillle 200 yqeHbiX HJ 6o

nee 'leM 2 0 CTpaH. npe,llCe,UaTeJib OprKOMHTeTa BHUe

AHpeKTOp 0115111 A.H.CHCaK51H B CBOeM BbiCTynJieHHH 

Ha OTKpbiTHH CHMnOJHYMa OTMeTHJI 60JiblllOH HHTeJI

JieKTyaJibH biH H MaTepHaJibHbiH BKJla.rl 0115111 B Kpyn

HeHlllliH w e)I(Jl.YHaPOAHbiH npoeKT LHC, BHeceHHbiH B 

• Te'leHHe pl!JJ.a JieT yqaCTHeM B pa3pa60TKe OT,lleJibHbiX 

yJJioB ycKopHTeJI5~, a TaK)I(e B coJ,uaHHH ::JKcnepHMeH

TaJibHbiX y cTaHOBOK ATLAS, CMS, ALICE. 0115111 

BbinOJIH51eT pOJib KOOpAHHaTOpa yqaCTHHKOB npoeKTa 

HJ 'IHCJia r ocyAapCTB - 'IJieHOB 11HCTHTYTa. 

Ha OT KpbiTHH CHMnOJHYMa TaK)I(e BbiCTynHJIH nep

Bb!H JaMecTHTeJib masbi a,nMHHHCTpauHH MocKOBCKOH 

o6nacTH A.A.non5~KOB, nepBbiH JaMecTHTeJib MH

HHCTpa n o aTOMHOH 3HepmH PocCHH n.n.P516es, Ja

MeCTHTeJib MHHHCTpa HayKH H TeXHH'IeCKOH nOJIHTHKH 

PoCCHH r.B.KoJJIOB. 

feHep anbHbiH AHpeKTOp U.EPH K.fliOBeJIJIHH 

CMHT BbiCTynHJI Ha CHMnOJHYMe C Ha}"'HbiM AOKJla.rlOM, 

npHH51JI yqacTHe s npecc-KoHcpepeHUHH, B ceMHHape 

flTCl> H n eperosopax B AHpeKUHH 0115111. 

fleTOM (27 asrycTa- 9 ceHT516p51) lly6Ha snepBbie 

npHHHMaJia yqacTHHKOB EsponeHCKOH lllKOJibi no 

QJHJHKe B ICOKHX ::JHepmH, opraHHJyeMOH COBMeCTHO 

IJ.EPH H 0 115111 no comallleHHIO Me)I(Jl.y AHpeKUH51MH 

::ITHX Hayq b!X UeHTPOB e)l(ef'OAH<l, Ha'IHHal! C 1993 ro,lla. 

3Ta lllKOJia 51BJI51eTC51 npOAOJI)I(eHHeM Tpa.rlHUHOHHbiX 

COBMeCTHbiX lllKOJI IJ.EPH - 0115111 no QJHJHKe, npo

BOAHMbiX C 1970 r. 

illKOJia OpHeHTHpOBaHa Ha MOJIO,llb!X QJHJHKOB, 

yqaCTBYIOIUHX B COBMeCTHbiX ::lKCnepHMeHTaJibHbiX 

HCCJie,llOBaHH51X. npo,llOJI)I(HTeJibHOCTb ee pa60Tbl -

ABe He,lleJIH ; nepBal! no Tpa.rlHUHH llOCB51IUaeTC51 OCHOB

HbiM KypcaM no TeOpHH nOJill, CTaH,llapTHOH MO.U.eJIH H 

TeXHHKe ::lKCnepHMeHTa, BTOpal! - KypCaM JieKUHH no 

6onee KO KpeTHJHposaHHbiM TeMaM: KXll, «3a npe.n.e

JiaMH CTaJi,llapTHOH MOAeJIH», B-cpH3HKa H T . .U. npeA

CTaBHTeJIH AHpeKUHH IJ.EPH H 0115111 nOAp06HO 3Ha

KOM51T CJiy lllaTeJieH C HayqHbiMH nporpaMMaMH 060HX 

HHCTHTYTOB. B <~TOM roAy B pa6oTe lllKOJibi npHHliJIH 

yqaCTHe OKOJIO 100 MOJIO,llb!X QJHJHKOB nO'ITH HJ BCeX 

CTpaH-yqaCTHHU l.J.EPH H 0115111. fOCTb lllKOJlbi, Ja

MeCTHTeJib MHHHCTpa nO HayKe H TeXHHKe Pel> 3.51K0-

6alllBHJI~ JlpO'IHTaJI JieKUHIO 0 nOJIO)I(eHHH H nepc

neKTHBaX paJBHTHll HayKH B POCCHH. 

C 3 no 22 ceHTll6p51 B lly6He npoxo.n.HJia 

VII Me)I(Jl.yHapOAHal! lllKOJia no HeHTpoHHOH QJHJHKe, 

B KOTOpOH npHH51JIH yqaCTHe OKOJIO 120 y'leHbiX . 

nepsoe OT,lleJieHHe lllKOJlbl 6biJIO nOCB51IUeHO QJHJHKe 

l!Apa, BTOp oe - QJHJHKe KOH,lleHCHpOBaHHbiX cpe,u. 
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11 ceun~6pH OTKpbUiaCb «HeAeJIH .UFJI<J>I1 8 
OH5111». B cOJAaHHH ycTaH08KH .IlFJl<l>11 M H onbiT08 
ua KpynueuweM 8 E8pone 3JleKTpou-noJHTpOHHOM 
KOIDia8Aepe LEP yqacTBo8anH cneuHanHCTbJ no'ITH 50 
uayquNX ueHTpo8 HJ 6onee 'leM 20 CTpaH. C 1983 roAa 
8 3TOM npoeKTe yqaCT8YJOT MHOrHe COTpyAHHKH 
OH5111 : TeopeTHKH H 3KcnepHMeHTaTopb1, Huxeuepbl 
H pa6o'IHe nO'ITH 8CeX na6opaTOPHH H onbiTHOrO 
npoHJ80ACT8a 11ucTH-ryra. Ha'IHHaH c 1990 roAa ycTa
HOBKa peanbHO pa6oTaeT MH <PHJHKH, H)leT Ha6op CTa
THCTHKH. CoTpyAHHKH OH5111 JaHHMaJOT 8 3TOH pa6o
Te KnJO'Ie8ble noJHUHH: yqacTByJOT 8 noAroT08Ke anna
paTypbl, c6ope H auanHJe AaHHbiX H T .A. 

B 1995 roAy exeroAHOe pa6o'lee cooemauHe 
.IlFJl<J>I1 6blno opraHHJ08auo 8 .Ily6ue. Ha cosemauHe 

npHexano 6onee 100 Japy6eJKHbJX <PHJHK08. CocToll
nocb o6cyJKAeHHe WHpoKoro Kpyra 8onpoco8 - OT 
Ha}"'HO-nOnHTH'IeCKHX AO cyry6o TeXHH'IeCKHX, 
6bUIH np08CACHbl KaK nneHapHbJe Jace.uaHHll, TaK H. 

pa6oTa no ceKUHliM . 
BTopaH MeJKAyuapo.uuaH Kouq,epeHUH.H no cpHJH

Ke HHJKOpaJMepHbiX CTpyKTyp COCTOllnacb 8 ,lly6He 
18-21 ceHTll6pll . 0cH08HbJe ee opraHHJaTOpbl -
0115111 H 11HCTHTYT <PHJHKH TBep.uoro Ten a P AH (Yep
uorono8Ka). B pa6oTe KoucpepeHUHH npHHllnH yqa
CTHe 6onee 130 cpH3HK08 HJ 11 CTpaH. HayquaH npor
paMMa 8KnJO'IaJJa BCe uanpasneHH.H cpH3HKH HH3KOpa3-
MepHb1X CTPYKTyp: no8epxuocTH, 08epneu, HHTep
<Peucbl, reTepocTpyKTypbl, KnaCTepbl, HaHOCTpyK
Typbl. 

Y'IACTHE OH.HH B ME)KJlYHAPO.IlHhiX H HAD;HOHAJihHhiX KOHCI»EPEHD;H.HX 

B 1995 roey yqeuble H cneuHanHCTbJ 0 61.e.uHHe
uuoro HHCTHT}'Ta HAepHbiX HccnCA08aHHH yqaCT808aJJH 
8 259 Me)I(AyuapOAHbiX KOH<PepeHUHHX . 

Hau6onee Kpynuble AeJierauHH npeACTaB.IIllnH 
11ucTHTYf ua Co8etUaHHH no HAepuou cpH3HKe npoMe
JKYTO'IHbiX H 8b1COKHX 3Hepmu (lliseuHH, OcrepJyHA), 
MexeyuapoAUOH Kouq,epeuuHH «npo8onO'IHble KaMe
pbl-95» (ABCTpHH, Beua), MexeyuapoAUoH Kou<Pe
peHI!HH-WKone «HHJKOpaJMCpHble MOAeJIH 8 CTa
THCTH'ICCKOH <PHJHKe H KBaHT080H TeOpHn non.H» 
(A8CTpHK, llinaAMHHr), 3 <J>paHUYJCKO-pOCCHHCKOM 
CeMHHape no CHnbHOKOppenHp08aHHbiM 3JlCKTpOHHbiM 
CHCTCMaM (<J>paHUHH, fpeuo6nb), CoaemaHHn KOIDJa-
6opauHH A TflAC (lliaeuuapHH, )l(eue8a), M eJKAyua
poAHOH KOH<PepeHUHH «11CKYCCTBeHHbiH HHTeJineKT 8 
<PHJHKe 8biCOKHX 3HeprHH H HAepHOH <PHJHKe» 
(11TMHK, nHJa), MeJKAyuapoAHOM ceMHHape «11ccne
A08aHHe KOUAeHCHpOBaHHbiX cpeA C nOMOlUbiO pacce
liHHSI HeHTpOHOB» (nonbwa, noJHaHb), Pa6o'leM COBe
lUaHHH no npoeKTy NEMO (YKpaHHa, KHea), MeJKAy
uapOAHOM CeMHHape no HeJIHHeHHOH H K8aHT080H 
OnTHKe (nonbwa, no3HaHb), MeJKAyHapOAHOM C08e
lUaHHH no JapstAHbJM H uyKnOHHbJM pll.!{HycaM 3K-
30TH'IeCKHX H)lep (nonbwa, nOJuaHb), MeJKAyHapOA
HOH Kou<PepeHUHH no npo6neMaM HecKonbKHX Ten 
(11cnaHHSI, neHHCKona), 6 MeJKAyHapOAHOM ceMHHape 
«K8aHT08aH TeopHst rpa8HTaUHH» (PoccHst, M ocK8a), 
MexeyuapOAHOH Kou<PepeHUHH «Cna6bJe H :meKTpO
MamHTHbJe 8JaHMOAeHCT8Hst 8 stApax» (.slnoHH.H, Oca
Ka), 18 MexeyuapoAHOM ceMHHape no <PH JHKe 8bJ
COKHX 3Hepmu H TeOpHH non.H (POCCH.H, npoT8HHO), 
Me:JK.QYHapoAHOM cosemauHH no cneKTpOCKonHH H 
cTpyKType HApa (PoccH.H, CaHKT-neTep6ypr), MeJKAy
uapoAuou wKone 11K<J>A (CnoaenHll, fl J06JJl!Ha), 
MeJKeyuapOAHOM coaemaHHH no EEC-npoeKTy (Ye
XH.H, Epuo), E8ponencKOH KoH<PepeHUHH no nopow
K080H AH<PpaKUHH (BeJIHKo6pHTaHHll, YecTep), Mex
.uyuapOAHOH KOH<PepeHUHH «AApOH-95» (BenH
Ko6pHTaHHSI, YecTep), MeJKAyuapoAHOH Kouq,epeHUHH 
no <PH3HKe 8bJCOKHX 3HeprHH (Eenbmst, Ep'Occenb), 
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MeJKAyHapOAHOM pa6o'leM co8etUaHHH KOJJJJa6opauHH 
CTAP (CiliA, EpyKXeH8eH), MeJKAyHapOAHOH KOHcpe
peHUHH no HAepHOH <PHJHKe - INPC'95 (KHP, ne
KHH), MeJKAyHapOAHOH KOHcpepeHUHH «npo6JJeMbl 
<PyuAaMeHTMbHOH <PH3HKH» (PoccH.H, MocK8a), Mex
AyuapOAHOH WKOJJe «KOIDieKTH8HOe A8HJKeHHe H 
HAepHaH AHHaMHKa» (PyMbiHH.H, npe)lean), MeJKAyHa
pOAHOH KOH<PepeHUHH «JlHcppaKUHll-95» (YKpaHHa, 
Ho8bJH C8eT), 3 MeJKAyuapOAHOH Kouq,epeHUHH no 
<PH3HKe HYKnOH-aHTHHYKnOHHbiX 83aHMO)leHCT8HH 
(PoccH.H, MocKaa), 6 CeMHHape no cnHH08bJM l!Bne
HH.HM 8 <PH3HKe 8biCOKHX H npoMeJKYTO'IHbiX 3HeprHH 
- Cni1H-95 (PocCH.H, npoT8HHO), MeJKAyuapOAHOH 
WKOJJe UEPH no ycKopHTeJJ.HM (BeHrpHll, EyAanewT), 
MeJKAyuapo.uHoM co8emaHHH no npoeKTy NEM0-3 
(lJexH.H, npara), KOH<PepeHUHH «MeM6{Y.lHbJ-95» 
(PoccH.H, naucHoHaT «Kn.H3bMa» ), MeJKAyuapoAHOH 
KOH<PepeHUHH no <PH3HKe C nOJJllpH308aHHbiMH nyq
KaMH H MHWeH.HMH (YexH.H, npara), 13 Co8etUaHHH no 
<PH3HKe AeJieHHll (PoccHll, 06HHHCK), MeJKAyuapo.u
HOH KOH<PepeHUHH no UHKnOTpOHaM H HX npHMe
HeHHJO (IOAP, Keumayu), KoopAHHaUHOHHOM co8e
maHHH no l!Aepuo.:i cpH3HKe (EonrapHll, CaHAaHCKH), 
MeJKAyuapOAHOH KOHcpepeHUHH «nepeA08bJe HCCJJe
AOBaHHll B cpH3HKe KOH.UeHCHp08aHHbiX cpe.U» (11Ta
JJH51, TypHH), Kou<PepeHUHH no cpyHAaMeHTaJJbHbiM 
83aHMO.UeHCT8HliM 3JJeMeHTapHbiX 'laCTHU (POCCHll, 
MocKBa), Pa6o'leM C08etUaHHH no HcnoJJb308aHHJO 
MHKpOTpOH08 Will <PYHAaMeHTaJibHbiX H npHKnaAHbiX 
HCcJJeA08aHHH (EonrapHll, llio8AH8), MeJKAyuapoA
HOH KOH<PepeHUHH «HeJJHHeHHaH .UHHaMHKa, xa
OTH'IeCKHe H CJJOJKHble CHCTeMbl» (noJJbWa, 3aKOna
He), MeJKAyHapO.UHOM ceMHHape «K8aHT08bJe rpynnbJ 
H K8aHT08bJe npocTpaucTBa» (nonbwa, Bapwa8a), Pa-

6o'leM co8etUaHHH no npoeKTy A TflAC (lll8e.:iuapHll, 
)l(eue8a), Pa6o'!eM co8emaHHH no npoeKTaM CMS H 
RDMS (lll8e.:iuapH.H, )l(eue8a), Pa6o'leM coaemaHHH 
no ycKopHTeJJbHOH ycTaH08Ke TESLA (10rocna8Hll, 
EenrpaA). 



JJ:aHHLie 0 p83BHTHH MeQyHapO~HOro COTpy~HiflleCTB8 

H CB.II3eH 06'LUHHeHHOro HHCTHTYT8 Jl~epHLIX HCCJie~OB8HHH B 1965-1995 IT. 

1965 1970 1975 1980 1985 1990 1991 1992 1993 1994 1995 

l. KonwiecTBO KOMaH.D.H- 203 446 1026 1216 1469 1058 580 227 231 208 299 
pOBOK cnel.{HaJIHCTOB H3 
CTpaH-Y'IaCTHHU B OI-Uil1 
(6eJ yqeTa npHeJ.D.OB Ha 
COBei..UaHHSI) 

2. KonwieCTBO KOMaHAH- 171 287 474 558 600 778 669 401 321 484 682 
pOBOK cnel.{HaJIHCTOB 
OI-Uil1 B cTpaHbi-yqacT-
HHI..{bl 

3. KonHtJeCTBO HayqHbiX, 19 28 42 40 49 44 37 44 45 46 52 
MeTO.ll.H'IeCKHX H 
opraHHJal.{HOHHbiX COBe-
I..UaHHH OI-Uil1 

4. KonuqecTBO KOMaH.n.n- 69 166 131 109 119 437 526 836 933 1247 1451 
pOBOK Ha Me~yHapOA-
Hble KOHcpepeHI..{HH H B 
HayqHbie l.{eHTpbi CTpaH-
HeyqaCTHHU 

5. KoiiH'IeCTBO npueJ.D.OB 27 176 226 93 144 563 479 654 896 895 630 
cnel.{HaJIHCTOB H3 CTpaH-
HeyqacTHHU B OI-Uil1 

6. KoiiH'IeCTBO CTHneH- 8 11 7 3 16 14 9 16 18 28 
.D.HaTOB 

Uepe11enL coaemauuil, 

npoae~eHHLIX 06'Le~HHeHHLIM HHCTHyYTOM Jl~epHLIX HCCJie~OB8HHH B 1995 ro~y 

HaHMeHOBaHHe MecTo npoBeAe HSI BpeMSI npoBe.n.eHHSI KonutJeCTBO 

I. Hay'lHble coserqaHu.R, ICoHtjJepeHquu, lUICOJibl 

Me~}'Hapo.D.HbiH cnMnOJHYM 
no nyqKOBbiM TeXHOJIOfHSIM 

Me~}'HapoAHIDI KoHcpepeHUHSI 
EBponei-icKoro QJHJHtJecKoro o6mecTBa 
«5JAepHID1 AHHaMHKa npH HHJKHX ::meprHSIX» 

III Me~}'HapOAHbiH ceMHHap no BJaHMOAei-iCTBHIO 
HeHTpOHOB c MpaMH (ISINN-3) 

III Me~}'HapoAHOe coBemaHHe 
«51AepHID1 QJHJHKa B oxpaHe oKpy:lKaiOmei-i cpeAbl» 

Me~}'HapoAHbiH CHMnoJHYM 
«MIOOHHbiH KaTaJJHJ-95» 

Me~}'HapOAHbiH CHMnOJHYM «,L{ei-iTpoH-95» 

Me~}'Hapo.D.HIDI KOHcpepeHUHSI 
«MeTOAbl CHMMeTpHH B QJHJHKe» 

PoccHSI, 
CaHKT
neTep6ypr 

,L{y6Ha 

28 cpeBpaJJSI -
4 Mapn 

18-22 anpenSI 

25-28 anpenSI 

23-28 MIDI 

19-24 HIOHSI 

4-7 HIOJISI 

1 0--16 HIOJISI 

yqaCTHHKOB 

100 

350 

120 

160 

150 

100 

200 

27 

I 



HanMeHouaHne MecTo npoue.neHIDI BpeM~ npoue.neHH~ KonwJecTuo 

Me)I(.[()'Hapo.nHbiH CHMnOJHYM 

«<l>HJHKa H .neTeKTopbi Ha LHC» 

Me)I(.[()'Hapo.nH~ WKOJJa cry.neHTOB 

no TeOpeTH'IeCKOH ~epHOH <j>HJHKe 

EuponeiicK~ WKOJJa 

no <j>HJHKe BbiCOKHX 3HeprnH 

VII Me)I(.[()'Hapo.nH~ WKOJJa 

no HeHTpOHHOH <j>HJHKe 

Me)I(.[()'Hapo.nHoe couemaHHe «DELPHI Week» 

Me)I(.[()'Hapo.nH~ KOH<jJepeHUH~ 

«<l>HJHKa HHJKopaJMepHbiX CTPYKTYP» 

Me)I(.[()'Hapo.nHoe couemaHHe 

«CynepCHMMeTPHH H KBaHTOBbie CHMMeTpHH» 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

11. Pa6o11ue coBelllaHUJI 

Pa6otfee couemaHne no 3KcnepnMeHTaM 

Ha HeHTPHHHOM .nereKTope 11<1>83-0115111 

Pa6otfee couemaHHe rpynnbi .lKH.IlKOaproHouoro 

KanopnMeTPa KOJJJJa6opaunn A TflAC 

Pa6otfee couemaHHe no MaTeMaTH'IecKHM 

MeToiiaM TeKCTypHOro aHaJJHJa 

Pa6otfee couemaHne no <jloT03MYJJbCH~M 

II Pa6otfee couemaHHe no co3.1laHHJO 

KOOnepaTHBHOrO )'3Jla KOMnbJOTepHOH CB~3H 

Pa6otfee couemaHHe no ycTaHOBKe CB.ll 

Pa6otfee couemaHHe 

«83aHMO.IleHCTBHe nepeceKaJOIUHXC~ nyqKOB» 

Pa6otfee couemaHHe KOJJJJa6opauHH «fiaHKaJJ» 

Pa6o'lee couemaHne no <j>HJHKe npoMeJKYTO'IHbiX 
H BbiCOKHX 3HeprnH 

Pa60tfee COBeiUaHHe «KBaHTOB~ KOCMOJJOrH~>> 

illKOJJa-CeMHHap 

«CeKpeTbl KBaHTOBOH HHTYHUHH>> 

Pa6oqee couemaHne 

no a.npOHHOMY KaJJOpHMeTpy 

Me)I(.[()'Hapo.nHbiH ceMHHap 

«KpHTH'IecKHe ~BJJeHH~ H CaMOOpraHHJaUIDI>> 

PoccniicKo-~noHcKoe coueiUaHHe 

no CHHXpOTpOHHbiM H HeHTPOHHbiM HCCJJe,llOBaHH~M 

Kypcbi MAfAT3 no cncTeMe 11H11C 

Pa6oqee couemaHHe-ceMHHap 

«HyKJJOTpOH .llJl~ <j>HJHKH H TeXHOJJOrHH>> 
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.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

.lly6Ha 

BapHa, 

fionrapH~ 

19-21 HIOJJ~ 

26 aurycTa-

8 ceHT~6p~ 

27 aurycTa-

9 ceHT~6p~ 

4-21 ceHT~6p~ 

11-15 ceHT~6p~ 

19-22 ceHT~6p~ 

26-30 ceHT~6p~ 

12-14 ~HBap~ 

12-14 MapTa 

21-24 MapTa 

24-26 anpen~ 

26-27 anpen~ 

15-16 M~ 

17-20 M~ 

13-15 HIOH~ 

26-28 HIOH~ 

5-7 HIOJJ~ 

18-20 HIOJJ~ 

22-24 HIOJJ~ 

25-28 HIOJJ~ 

21-25 aurycTa 

11 ceHT~6p~ -

14 OKT~6p~ 

16-20 CeHT~6p~ 

yqaCTHHKOB 

200 

100 

120 

250 

150 

200 

100 

30 

40 

40 

40 

40 

35 

60 

50 

50 

50 

60 

40 

50 

50 

25 

50 



HaHMeHoBaHHe MecTo npose.ne H.ll BpeM.II npose,neHH.II KonH'.JecTBO 
yqaCTHHKOB 

Pa6oqee cosemaHHe «CynepcHMMeTpHH )l,y6Ha 26-30 ceHT.116p.11 100 
H KBaHTOBbie CHMMeTpHH» 

Pa6oqee cosemaHHe no a.npoHHOMY KanopHMeTpy CO(l>H.II, 14-19 OKT.116p.11 50 
EonrapH.II 

CeMHHap no npo6neMaM Jap.ll:lKeHHbiX qacTHU )l,y6Ha 10 OKT.116p.11 70 
(naM.IITH B.IT.CapaHuesa) 

Pa6oqee cosemaHHe «BaKYYMHbie CHCTeMbi )l,y6Ha 17-19 OKT.116p.11 40 
H o6opy.noBaHHe ycKOpHTeneii: 3ap.ll:lKeHHbiX qaCTHU 
H !:lneKTpOci>HJHqecKHX ycTaHOBOK» 

Pa6oqee cosemaHHe no aKcnepHMeHTaM )l,y6Ha 31 OKT.116p.11- 50 
Ha ycTaHOBKe 3KCqAPM 2 H0.116p.11 

CeccH.II HayqHoro coseTa PAH no npo6neMe )l,y6Ha 28-29 H0.116p.11 30 
«Pa,nHauHOHHa.ll cl>HJHKa TBep,noro Tena» 

Pa6oqee cosemaHHe Konna6opaUHH «Eaii:Kan» )l,y6Ha 5-7 ,neKa6p.11 50 

V Me)KJJ.YHapo.nHoe cosemaHHe )l,y6Ha 12-15 .neKa6p.11 70 
«ABTOHOHHJaUHOHHbie .IIBneHH.II B aTOMaX» 

Pa6oqee cosemaHHe )l,y6Ha 18-20 .neKa6p.11 60 
no ycTaHOBKaM fi1EC "C<DEPA 

III. OpzauuJalfUOHHble coBell{-aHUJt 

77 ceccH.II YqeHoro coseTa 0115H1 )l,y6Ha 17-19 .IIHBap.ll 120 

3ace,naHHe IDHHaHcosoro KOMHTeTa )l,y6Ha 21-23 ct>espan.11 80 • 
KoMHTeT ITonHOMoqHbiX ITpe,ncTaBHTeneii: )l,y6Ha 14-16 MapTa 120 
npaBHTenbCTB rocy.napcTB- qneHoB 0115111 

ITporpaMMHO-KOHcynbTaTHBHbiH KOMHTeT )l,y6Ha 10-11 anpen.11 120 
no cl>HJHKe KOH,neHCHpOBaHHbiX cpe,n 

ITporpaMMHO-KOHcynbTaTHBHbiH KOMHTeT )l,y6Ha 24-25 anpen.11 120 
no · g,nepHOH ci>HJHKe 

ITporpaMMHO-KOHcynbTaTHBHbiH KOMHTeT )l,y6Ha 27-28 anpen.11 120 
no cl>HJHKe qacTHU 

78 ceccH.II YqeHoro coseTa 0115111 )l,y6Ha 9-11 HIOH.II 120 

3ace,naHHe KOHTpOnbHOH KOMHCCHH )l,y6Ha 20-22 HIOH.II 20 
IDHHaHcosoro KOMHTeTa 

Me)KJJ.YHapo,nHbiii: coseT no TeopeTHqecKoii: ·q,HJHKe )l,y6Ha 7-10 ceHT.116p.11 50 

CosemaHHe no coTpy,nHHqecTBY c <DPr )l,y6Ha 28-29 ceHT.116p.11 30 

ITporpaMMHO-KOHCynbTaTHBHbiH KOMHTeT )l,y6Ha 13-14 H0.116p.11 120 
no cl>HJHKe KOH,neHCHpOBaHHbiX cpe,n 

IT porpaMMHO-KOHCynbTaTHBHbiH KOMHTeT )l,y6Ha 20-22 H0.116p.11 120 
no .~~,nepHOH ci>HJHKe 

ITporpaMMHO-KOHcynbTaTHBHbiH KOMHTeT )l,y6Ha 23-25 H0.116p.11 120 
no cl>HJHKe qaCTHU 
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HaHMeHoBaHHe MecTo npose.o.e IDI BpeMll npose.o.eHHll KonwiecTBO 
yqaCTHHKOB 

Pa6oqee cosemaHHe «CynepcuMMeTpHH .D:y6Ha 26-30 ceHTll6pll 100 
H KBaHTOBbte CHMMeTpHH» 

Pa6o'lee cosemaHue no a.o.poHHOMY KanOpHMeTPY Cocpull, 14-19 OKTll6pll 50 
Eon rapiD! 

CeMHHap no npo6neMaM Jap}J)J(eHHbiX 'laCTHQ .D:y6Ha 1 0 OKTll6pll 70 
(naMliTH B.ll.CapaHuesa) 

Pa6o'lee cosemauue «BaKYYMHLte cucTeMbi .ll:y6ua 17-19 OKTll6pll 40 
" o6opy.o.osauue ycKopuTeneii Japli)J(eHHbiX 'laCTHU 
H 3JieKTp0cpH3H'IeCKHX ycTaHOBOK» 

Pa6oqee cosemauue no 3KcnepuMeHTaM Jl:y6ua 31 OKT}J6p}J - 50 
Ha ycTaHOBKe 3KCqAPM 2 HOll6pll 

Ceccull HayqHoro coseTa PAH no npo6neMe JJ:y6ua 28-29 HOll6pll 30 
«Pa.D.Hai.lHOHHall cpH3HKa TBep.o.oro TeJia» 

Pa6o'lee cosemauue Konna6opaQHH «EaiiKan» .ll:y6Ha 5-7 .o.eKa6pll 50 

V Me)J(.IJ.yuapo.o.Hoe cosemaHue .D:y6ua 12-15 .o.eKa6pll 70 
«ABTOHOHHJaQHOHHbte liBneHHll 8 aTOMaX» 

Pa6oqee cosemaHue .ll:y6Ha 18-20 .o.eKa6pll 60 
no ycTaHOBKaM niEC H C<l>EPA 

III. OpzanuJaquoHHNe cose1JiaHU.II 

77 ceccull Y'leHoro coseTa OH~H .ll:y6Ha 17-19 liHBapll 120 

3ace.o.aHHe <l>HHaHCOBOI'O KOMHTeTa .D:y6Ha 21-23 cpespan}J 80 

KOMHTeT llOJIHOMO'IHbiX npe.o.CTaBHTeneii .ll:y6Ha 14-16 MapTa 120 
npasuTeJibCTB rocy.o.apcTB - 'lneHOB O~H 

llporpaMMHO-KOHCYJILTaTHBHbiH KOMHTeT JJ:y6ua 1 0-11 anpen}J 120 
no cpH3HKe KOH.O.eHCHpOBaHHbiX cpe.o. 

llporpaMMHO-KOHCYJILTaTHBHbiH KOMHTeT .D:y6ua 24-25 anpenll 120 
no ll.ll.epHOH cpH3HKe 

llporpaMMHO-KOHCYJibTaTHBHbiH KOMHTeT .D:y6Ha 27-28 anpenll 120 
no cpH3HKe 'laCTHQ 

78 ceccull Y'leHoro coseTa OH~H .D:y6Ha 9-11 HIOH}J 120 

3ace.o.aHHe KOHTpOJibHOH KOMHCCHH .ll:y6Ha 20-22 HIOHll 20 
<llHHaHCOBOrO KOMHTeTa 

Me)J(.IJ.yuapo.O.HbiH coseT no TeopeTH'IeCKOH cpuJuKe .ll:y6Ha 7-10 ceHTll6p}J 50 

CosemaHue no coTpy.O.HH'IecTBY c <I>Pr .ll:y6Ha 28-29 ceHTll6p}J 30 

ll porpaMMHO-KOHcynLTaTHBHbiH KOMHTeT JJ:y6ua 13-14 HOll6pll 120 
no cpH3HKe KOH.O.eHCHpOBaHHbiX cpe.o. 

n porpaMMHO-KOHCYJibTaTHBHbl H KOMHTeT .D:y6ua 20-22 HOll6pll 120 
no ll.ll.epHOH cpH3HKe 

llporpaMMHO-KOHcynLTaTHBHbiH KOMHTeT .ll:y6Ha 23-25 HO}J6pll 120 
no cpH3HKe 'laCTHQ 
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06'heliHHeHHLIH 

HHCTHTYJ' 

uepHLIX 

Hccne.aosaHHH 

JIBruleTCSI 

Me:lKJlYHapO.liHOH 

MeJKnpaBHTeJibCTBeHHOH 

Ha}"'HO

HCcne.aoBaTeJibCKOH 

opraHHJauHeii, 

CTPOSIIlleii 

CBOIO .lleSITeJibHOCTb 

Ha npHHUHnax 

ee OTKpbiTOCTH 

Jl1ISI yqaCTHSI 

scex 

JaHHTepeCOBaHHbiX 

fOCYJlapcTB, 

HX paBHOnpaBHOfO 

BJaHMOBblfO.liHOfO 

COTPY.liHH'lecTBa 



lly6Ha, 14 MapTa. Ha Jace.uaHHH KoMHTeTa noJJHOMOlJHbiX npe.UCTaBHTeJJeH n paBHTeJibCTB rocy.uapcTB - lJJJeHOB OH51H 

Ay6Ha, 17-19 l!Hsapll 1995 r. 
77-ll CeCCHll 

YlJeHoro coseTa OH51H. 
3a CTOJIOM Ha6JIIO.UaTeJJeH: 

H.HeUIKOBHlJ, M.KonelJHbi, 

C .KoHlJKH (CoJOJHall 

Pecny6JJHKa IOrocnaBHll), 

o.lJeTHH (Pecny6JJHKa TypUH.SI) 

lJneHbi YlJeHoro coseTa: 

K.L{eTpa3 (Cl>paHUHll), 

X.Wonnep, Cl> .L{H.uaK 

(fepMaHHll), 

A .Xpb!HKeBHlJ (nonbUia) 



lly6Ha, 28-29 ceHTll6pll . Ha pa6o•JeM cosemamm <<COTPYJJHH'JeCTBO 0115111 11 HeMeUKHX Ha)"lHbiX ueHTpOB» 

o6cyJKJJaiiCll xon BhmonHeHHll cosMecTHoii Ha)"lHOH nporpaMMbi B paMKax CornaweHHll 0115111 - BMBF (fepMaHHll) 

Jly6Ha, II ceHTll6pll- 6 OKTll6pll. Ha 6a3e Y'le6Ho-Hay'lHoro ueHTpa 0115111 npoBOJJHJJHCb Kypcbi MAfAT3 no 11HI1C

BeJJyweii MelKJlyHapOJJHOH HHcpOpMaUHOHHOH CHCTeMe B o6JJaCTH MHpHOfO HCnOJJb30BaHHll ll)lepHOH :meprHH 



npocpeccop Yro AMaJib.!l11- nepBbiH naypeaT MeJK.!lyHapo.!lHOH npeMI111 11M. E.M .noHTeKopso, y'lpelK,!leHHOH 01-UIH 

AKMeMI1K A.A.JloryHoB 
(B ueHTpe) - nepBbiH naypeaT 
MeJK.!lyHapO,!lHOH npeMI111 
11M. H.H.Eoromo6osa 

)ly6Ha, 19 1110Jill. 
rocTb OH51H '-lpe3Bbi'IaHHbiH 
11 nonHOMO'IHbiH nocoJJ 
Pecny6JJI1KI1 nonbWI1 B PocCI111 
rocno,!li1H C.'-loceK 
B Jla6opaTOp1111 HeHTpOHHOH 
cp11311KI1 11M. H.M.<JJpaHKa 



}zy6Ha, 20 l!H8apll. 

Ype38hi'IaHHhiH 

"' OoJIHOMOlJHbiH nocoJI 
Pecny6nHKH ApMeHHH 8 Pet> 

IO.H .MKpTyMliH noceTHJI 

06beJIHHeHHbiH HHCTHTyT 

l!JiepHblX HCCJieJI08aHHH 

)zy6Ha, I 4 HIOHll. 

BHJHT 8 OH51H cno8aUKOH 

nenerauuu 80 rna8e 

c Ype38hi'IaHHhiM 

"' nonHOMOlJHbiM OoCJIOM 

Cno8aUKOH Pecny6nHKH 

8 PoccHH rocnonHHOM 

P.nannaHoM 

Ll,y6Ha, 9 HIOHll. 

BcTpel!a nupeKUHH OH51H 

c Ype38hi'IaHHhiM 

H nonHOMOlJHbiM OoCJIOM 

YelliCKOH Pecny6nHKH 

8 PoccHH rocnoJIHHOM 

P.CnaHcKHM 



CaHnaHCKI1 (oonrap11ll), OKTll6pb. Koopn11HaU110HHoe cosemaHI1e 
no esponei1cKoMy corpy!lHI1'!ecrsy <<BocroK - 3anan>> 
B o6nacr11 llnepHoi1 QJI1311KI1, opraHI130BaHHoe OH5111 
11 11HCTI1TYTOM ll!lepHblX 11CCnenosaH11H 11 ll!lepHOH 3HepreTI1KI1 (COQJ11ll) 

.[ly6Ha, 11-15 ceHTll6pll. Y'!aCTHI1KI1 MelKJlyHaponHoro cosemaHI1ll <<Henen q DELPHI B 0115111>> 



.[ly6Ha, 23 OKTll6pll . 
8CTpe4a 
npeMbep-MHHHCTpa 
PoccHHCKOH ~enepauHH 
B.C.YepHOMbipnHHa 
C nHpeKUHeH H Hay4HOH 
o6wecTBeHHOCTbiO 0115111, 
c npencTaBHTeJJliMH 
npOMbllliJleHHbiX 
npennpHliTHH 
H M3pHH .[ly6Hbl 



Y'laCTHHKH VII Me)l()lyHaponHoii lliKOJJbi no HeiiTpOHHoii ¢H3HKe, cocTOll8lllei4cll 8 .[{y6He 3-22 ceHTll6pll 

27 a8rycTa - 9 ceHTll6pll 8nep8ble 8 ,ll,y6He npoxonHJJa E8poneiicKall ll!KOJJa no ¢H3HKe 8biCOKHX :mepmii, opraHH308aHHall 

co8MecTHo UEPH H Cil151l1 

)l,y6I·Ja, 20 HIOHll . MeJK.UyHapo.UHbiH CHMn03HYM «MIOOHHbiH KaTaJJHJ-95» 



.Uy6Ha, 19-21 HIOJlll. nepBbiH MelK.llyHapO.llHbiH CHMnOJHYM <<<llHJHKa H neTeKTOpbl Ha LHC>> 

.Uy6Ha, 23 MalL 
fpynna )"'aCTHHKOB 
III MelK.llyHaponHoro 
cosewaHHll <<51nepHall 
QJHJHKa B oxpaHe 
oKpylKaiOweii cpe.llbl>> 



-------------------------· . . 
HAY~HO-MCCnEAOBATEnbCKAQ 

M 06PA30BATEnbHAQ 
nPOrPAMMbl OMQM 
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B 1995 ro~y B Jla6opaTopww TeopeTwqecKoii 

cpH3HKH HM. H .H.Eoromo6osa nposo~HJIHCh wccne~o

saHHSI B 06JiaCTH KBaHTOBOH TeOpHH llOJISI H 

CHMMeTpHH cpyH~aMeHTaJihHhiX B3aHMO~eHCTBHH, 

TeOpHH :meMeHTapHhiX qacTHU, MaTeMaTHqecKOH 

cpH3HKH, TeOpHH aTOMHOfO Mpa H MepHhiX peaKUHH, 

penSITHBHCTCKOH Sl~epHoH: cpH3HKH, TeopwH KOH-

llOIDI H qACTHD;hl 

B UeHTpe BHHMaHHSI OCTaBaJIHCh CJie~yiOIUHe Ha

npaBJieHHSI HCCJie~OBaHHH: cynepCHMMeTPHqHhie MO

~eJI H, KBaHTOBbie CHMMeTpHH H KBaHTOBhie rpynllbl, 

peHOpMrpynnOBOH llO~XO~, HenepTyp6aTHBHbie MeTO

~bl B TeOpHH llOJISI H B KBaHTOBOH MeXaHHKe, CTpyH

HbiH llO~XO~ B TeOpHH ::lJieMeHTapHbiX qaCTHU, KBaHTO

BaSI rpaBHTaUHSI H KOCMOJIOfHSI , CllHHOBbie SIBJieHHSI B 

KBaHTOBOH xpOMO~HHaMHKe . 

B cyneprpaBHTaUHH o6Hapy)!(eHbi HOBbie HHTepec

Hbie reoMeTpHqecKHe CTPYKTYPhi [1], npe~cTaBJISIIOJUHe 
co6oH: cynepo6o6meHwe rwnepKenepoBhiX CTPYKTYP· 

BnepBhie nocTpoeH HOBbiH wwpoKHH KJiacc cynepno

JieBbiX ~eHCTBHH BHe MaCCOBOH o60JIOqKH, OTBeqa

IOIUHH CHrMa-Mo~eJISIM C HeKOMMYTHPYIOIUHMH JieBbiMH 

H npaBhiMH KOMnJieKCHbiMH CTPYKTypaMH [2] . nocTpo

eHO HHTerpwpyeMOe MHHHMaJihHOe N = 2 pacwwpeHHe 

HeJIHHeHHOfO ypaBHeHHSI lllpe~HHrepa [3) . 

HepeJISITHBHCTCKaSI cxeMa ~syx U(1) ~HOHOB no

cTpoeHa raMHJibTOHOBOH pe~yKUHeH OCUHJIJISITOpa 

Ha c2
. HaH:~eHbl ee BOJIHOBbie cpyHKUHH H cneKTp. 

nocTpOeHHaSI CHCTeMa ~onyCKaeT llOJiyUeJihJe 3Haqe

HHSI CllHHa H HMeeT BblpO)!(~eHHOe OCHOBHOe COCTO

SIHHe . npeMO)!(eHHaSI KOHCTPYKUHSI ecTeCTBeHHO 

o6o6maeTCSI Ha WHpOKHH KJiaCC K3JI1IepOBhiX MH0f0-

o6pa3HH [4]. 

~eHCHp BaHHhiX cpe~; npO~OJI)!(aJia pa3BHBaThCSI KOM

llhiOTepHaS! HHcppaCTPYKTypa Jia6opaTOpHH. B npo6-

JieMHO-TeMaTwqecKHH llJiaH 01-UIYI 3TH HCCJie~OBaHHSI 

BXO~HJIH B HanpasJieHHe «TeopeTHqeCKaSI cpH3HKa>> B 

sw~e Tp ex TeM. TeopeTHKH yqacTBOBaJIH TaK)!(e s no~

roTOBKe H peaJIH3aUHH pS!~a 3KCnepHMeHTaJibHbiX 

nporpa~M 0Yf.SIYf. 

3 M aqej;j: HCCJie~OBaHHH no TeOpHH KBaHTOBbiX 

rpynn SIBJISieTCSI npe~e scero pa3pa6oTKa ·comacosaH

Horo MaTeMaTwqecKoro annapaTa 3TOH TeopHH. B an
re6pax BeKTOpHbiX llOJieH Ha KBaHTOBhiX rpynnax 

GLq<N) H SLq<N). KOTOpbie MOfYT paccMaTpwsaThCSI 

KaK KBaHTOBhie aHaJIOrH KJiaccwqecKHX MaTpHqHbiX 

anre6p, ~OKa3aHhl q-aHaJIOrH TeopeMhl faMHJibTOHa -

Ksnw H nocTpoeHhi q-aHanom cooTHoweHHH HbiOTOHa 

MSI CHMMeTpHqHhiX cpyHKUHH [5]. B pa6oTe [6] H3JIO

)!(eH R - MaTpHqHhiH no~xo~ K Teopww KBaHTOBbiX rpynn 

C TOqKH 3peHHSI HX B03M0)!(H0H HHTepnpeTaUHH KaK 

rpynn CHMMeTpHH B pa3JIHqHhiX cpH3HqecKHX MO~eJISIX . 

Pa3pa6 o TaH rpacpwqecKHH MeTo~ Haxo~eHHSI R-MaT

pwu KaK peweHHH ypasHeHwH: 51Hra - EaKCTepa. Ha 

OCHOB 3TOfO MeTO~a HaH~eHa R-MaTpHUa H HaMeqeH 

llYTb K BaHTOBaHHSI OSp(N I M)-cyneprpynn. noKa3aHO, 

qTO, HaJi afaSI KOMMYTaUHOHHbie COOTHOWeHHSI onpe~e

JieHHOf O BH~a Ha llO~MHO)!(eCTBO reHepaTOpOB HeO~HO

pO~HOH 6Hanre6pbi, nopo~eHHOH R-MaTpwueH:, oT

seqafOm eH: KBaHTOBOH rpynne s/ (2), MO)!(HO llOJiyqHTh 
q 

q-~ecpOpMHpOBaHHYIO yHHBepCaJihHYIO o6epTbiBaiOIUYIO 

aJire6p y MSI HeKOTOpOH npOCTOH anre6pbl JlH [7) . 
Yf3yqeHbl KBaHTOBO-llOJieBhie MO~eJIH CO CKpbiTOH ~e

cpOpMHpOBaHHOH anre6poH: CHMMeTpHH. )lJISI SU(2)
HHsapwaHTHOH MO~eJIH TwppwHra nonyqeHo npe~cTas-
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JJeHHe onepaTOpOB <l>a.zmeesa - 3aMOJJO.U'IHKOBa B 

TepMHHaX CB060,llHhiX nOJJeH [8]. 

llpe.llJlO)((eHa nocne.uosaTeJJhHllll npoue.uypa KBaH

TOBaHH.!I c!i>epH'IeCKH-CHMMeTJ>H'IHhiX 'lepHhiX .Uhl p, B 

KOTOpOH KaJJH6pOBKa <jlHKCHpyeTC.!I HJJH B KJJ aCCH

'IeCKHX ypaBHeHH.!IX faMHJJhTOHa, HJJH B KBaHTOBhiX 

ypaBHeHH.!IX YHJJJJepa - ll.e BuTa. lloKaJaHa 3KBH

saneHTHOCTh pa311H'IHhiX MeTO,llOB KBaHTOBaHH.!I [9]. 

Ha npuMepe .UBYMepHoH RST-Mo.uenu H3Y1.feHhl KBaH

TOBhle nonpaBKH K l'eOMeTJ>HH H TepMO,llHHaMHKe 'lep

HOH .Uhlphl. Bhi'IHCJJeHhl TepMO.UHHaMH'IeCKHe BeJJH

'IHHhl (3Heprn.!1, TeMnepaTYPa, 3HTJ>OnH.!I), KOTOphle 

OKaJhiBaiOTC.!I O,llHHaKOBhiMH KaK ,llJl.!l KJJacCH'IecKOH, 

TaK H )ll).!l KBaHTOBOH .llblpbl [10]. 

llpose,ueHa pe.UYKUH.!I 3HHWTeHHOBCKOH rpa-

BHTauHH, OCHOBaHHllll Ha peweHHH ypaBHeHHH CB.!I3H. 

B paMKax .UaHHOH cxeMhl paccMOTpeH p.!l.ll npOCThiX 

KOCMOJJOrH'IeCKHX MO,lleJJeH. Ha OCHOBe a6eJJH3aUHH 

CB.!IJeH nepsoro po.lla npe.llJlO)((eH MeTo.u 6e3Kanu6 po

BO'IHOH pe.zzyxUHH <jlaJOBOI'O npoc-rpaHCTBa raMHJlhTO

HOBOH CHCTeMbl, n03BOJJ.!IIOUlHH BBO,llHTh JJOKaJJhHO 6e3 

npHBJJe'leHH.!I ,llOnOJJHHTeJJhHbiX KaJJH6pOBO'IHhiX YCJJO

BHH, <jlHJH'IecKHe nepeMeHHhle [ 11]. 

B cepuH pa6oT [ 12] c<jlopMynuposau MeTO.U 

KOHTHHYaJJhHOI'O HHTerpHpOBaHH.!I ,llJl.!l cynepHHTerpu

pyeMhiX noTeHUHaJJOB (HJJH CHCTeM CO CJJYI.faHHhiM Bhl

pO)((.IleHHCM) B .llBYMCPHOM H TpeXMepHOM eBKJJU.UOBOM 

npoc-rpaucTBe, .llBYMepHOH " -rpexMepHoH c4>epe , a 

TaK)((e Ha .UBYMepHOM rnnep6onou.ue. OnucaHhl see 

CJJY'faH, r,lle peWeHHe C nOMOUlhiO MeTO,lla KOHTHHYaJJh

HOI'O HHTerpHpOBaHH.!I B03MO)((H0 B TepMHHaX c neKT

panhHhiX pa3110)((eHHH no BOJJHOBhiM <jl)'HKUH.!IM. 

llpH HCCJJe,llOBaHHH CTpyHHhiX MO.UeJJeH B <jlH3HKe 

'laCTHU pa3pa6oTaH MeTO.U paC'IeTa MC)((KBapKOBOI'O 

noTeHUHaJJa, reHepupyeMOI'O peJJ.!ITHBHCTCKHMH c -rpy

H8MH C TO'Ie'IHhiMH MaCC8MH (KBapKaMH) Ha KOH UaX. 

ll.JJg 3Toro 6h1Jla npeMO)((eHa HOBllll peHop

MaJJHJauHOHHllll npoue,uypa B paMKax CTJ>YHHOH MO

.UeJJH, n03BOJJ.!IIOUlllll O,llH03H8'1HO npOBO.IlHTh n epe

HOpMHpOBKY HaT.!I)((eHH.!I CTJ>)'Hhl H MaCChi KBapKOB. 

llOK838HO, 'ITO Y'fCT MaCChi KBapKOB cymeccrBe HHO 

Mo.uu<jluuupyeT nose.ueHue CTJ>)'HHOro noTeHuuana Ha 

paCCTO.!IHH.!IX, MCHhWHX pa,uuyca KOHctJaHHMeHTa ( 13]. 

llOJJYI.feHO HOBOe TO'IHOe peweHHe B MO,lleJJH 

peJJ.!ITHBHCTCKOH CTJ>YHbl C TO'Ie'IHbiMH MaCCaMH Ha 

KOHUaX. llpHHUHnHaJJhHO HOBhiM MOMeHTOM .!IBJJ.!IeTCSI 

paccMOTpeHue pa3JJH'IHbiX Mace KBapKOB. Ha 3TOH 

OCHOBe SIBHO Haif.ueHO CeMeHCTBO -rpaeKTOpHH Pe.ll)((e, 

xopowo comacyiOUlHXCSI c 3KcnepuMeHTaJJhHbiMH .uau

HhiMH [14]. 

llpOH3Be,UeH KOM6HHHpOBaHHhiH CTaTHCTH'IeCKHH 

aHaJJH3 npoc-rpaHCTBa napaMeTpOB MHHHMaJJhHOH cy

nepCHMMeTpH'IHOH CTaH,llapTHOH MO,UeJJH (MCCM ) C 

Yl.feTOM pa3JJH'IHhiX TeOpeTH'IeCKHX H 3KCnepHMeH

TaJJhHhiX orpaHH'IeHHH. lJ.eTaJJhHO H3Y1.feHbl o6a 803-

MO)((HhiX CUeHapHSI, COOTBCTCTBYJOUlHe MaJJOMY H 6 0 J1h

WOMY JHa'leHH.!IM tan P (OTHoweHue BaKyyMHhiX 

cpe,UHHX HeHTpaJJhHhiX KOMnOHeHT XHrfCOBCKHX 
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noJJeH). ll.JJg 'laCTHU C MaCCaMH, JJe)((aUlHMH B o6JJaCTH 

3Heprnif, .uocTH)((HMhiX Ha ycKopuTene LEP-2 

(205 f38 ), Bhi'IHCJleHhl Ce'leHHSI HX o6pa30B8HHSI B 

npouecce e+ e--aHHHrHJJSIUHH . llpu MaJJOM JHa'leHmi 

tan p npe.uno'ITHTeJJhHhiM .!IBJJSieTcSI npouecc po)((,lleHHSI 

JJerKOrO XHrrcOBCKOro 6030Ha C MaCCOH HH)((e 

115 f3B, a npu 6onhWOM 3Ha'leHHH tan P - npouecc 

pO)((,lleHHSI 3ap.!l)((eHHhiX H HeHTJ>aJJhHhiX cynepnapTHe

pOB [15]. 

lJ.OCTHrHYT nporpecc B pa3BHTHH MaCCHBHOrO pe

HOpMrpynnOBOrO <jlopManHJMa B KTn. OH BKJJIO'IaeT B 

ce6.!1 npOCTYJO MO.UH<jlHKauHIO 6e3MaCCOBOI'O <jlopMaJJH-

3M8 B npHMeHeHHH K TeOpeTH'IecKOMY OnHCaHHIO ,UaH

HhiX nO my60KOHeynpyroMy pacce.!IHHIO Ha ypOBHe .UByx 

neTeJJh H <jlopMyJJHpOBKY .llByxneTJJeBhiX MaCCHBHhlX 

peHOpMrpynnoBhiX ypasHeHHH .llJ1.!I MS-cxeMhl [16] . 

P.!l.ll HOBhiX pe3yJJhTaTOB nOJJYI.feH B paMKax KBaH

TOBOH Xp0MO.UHH8MHKH (KXlJ.), B TOM 'IHCJle M.!l 

CnHHOBhiX .!IBJJeHHH. llpO.UOJl)((aJJHCh HCCJle,UOBaHH.!I 

KBapK-rJJIOOHHOH CTPYKTYPhl cnuHa HYKJJOHa, <jloToHa 

H CTJ>YH a,upOHOB, pO)((,lleHHhiX nOJJ.!IpH30BaHHhlMH 

KBapKaMH, a T8K)((e .!IBJJeHHH nonepe'IHOH nOJJSI

pH3aUHH H JJCBO-npaBOH aCHMMeTpHH BTOpH'IHhiX 

'laCTHU, pO)((,llCHHhiX nonepe'IHO-nOJJ.!IpH30BaHHhiM 

nY'JKOM (O.UHHO'IHhiX aCHMMeTpHH). 

CosMeCTHo c .uy6HeHcKoH rpynnoif KOJJJJa6opauuu 

DELPHI npo.uon)((aJJOCh H3Y1.feHue Jara,uO'IHOro 

SIBJJeHHSI KOppe11SIUHH CnHpaJJhHOCTeH CTpyH B npo-

uecce tJ ~ qq ~ 2 jet. nonY1.feHHhle pe3yJ1hTaThl no.n.

TBep.uHJJH 3HaK KOppeJJSIUHH (CLL = + 0,85 ± 0,17%), 

npoTusopeqamuif CP-conpSI)((eHHOCTH .n.syx cTpyif . 

PaccMOTpeHa rnnoTeJa o BJJH.!IHHH Ha :ny KoppenSIUHIO 

HeHyneBOI'O BaKYYMHOI'O XpOMOMarHHTHOro nOJJSI, Ha

pymaiOlUei'O CP-HHBapuaHTHOCTh [ 17]. 

Ha ocHose npasun CYMM KXll. pacc'IHTaHa se

JJH'IHHa CHHrJJeTHOH aKCHaJJhHOH KOHCT8HThl npOTOHa 

[ 18]. KOTOpllll CBSI3aHa C nepBhiM MOMeHTOM CHHrJJeT

HOH 'laCTH cnHHOBOH CTpyKTypHoH <jlyHKUHH HYKJJOHa 

(Ha napTOHHOM Sl3hiKe - nOJlHhiH BKJJa.ll CnHHa BCeX 

KBapKOB H 8HTHKBapKOB LlL.) llOJJYI.feHHOe 3H8'1eHHe 

(AI.= 0,29) npeKpacHo comacyeTcSI c nocne.D.HHMH 

J).aHHhiMH no my60KOHeynpyrOMY pacceSIHHIO Ha nOJJSI

pH30BaHHOM HYKJJOHe. 

88)((Hhie peJynhTaThl, .n.a10mue Henocpe.n.cTBeHHhiH 

BhiXO.D. Ha 3KCnepHMeHT, nOJJYI.feHhl npH HCCJ1e,UOB8HHH 

HenePTyp6aTHBHhiX 3<jl<jleKTOB B KB8HTOBOH XpO

MO.D.HHaMHKe. llpe)li)O)((eH HOBhiH MeXaHH3M Hapy

WeHHSI npasuna 0Ky6o - Useifra - HuJyKH B npo

ueccax HYKJJOH-aHTHHYKJJOHHOH aHHHrHliSIUHH, ocHo

saHHhiH Ha B38HMOJ).eHCTBHH Me)((,lly KBapKaMH, 

HH.D.YUHpOBaHHOM BaKYYMHhlMH <jlnyKTY8UHSIMH rJJIOOH

HhiX noneH (HHCT8HTOH8MH). llOK838HO, 'ITO y'leT 

BKJJa.lla HHCTaHTOHOB n03BOJ1SieT 06oSICHHTh Ha6J1IOJ).ae

MOC B 3KcnepuMeHTe LEAR ~HOMaJJhHO~ HapyweHHe 

3Toro npasuna B peaKUHSIX NN ~ <1><1>, NN ~ <l>y [ 19] . 

Ha ocHose HenepTyp6aTHBHoro pa3JJO)((eHHSI u 

.D.HCnepCHOHHOrO COOTHOWCHHSI ,llJlSI D-ctJ)'HKUHH npe,u-



JIO:lKeH HOBbiH MeTO.D; llOCTpOeHH}I s¢¢eKTHBHOH KOH

CTaHTbl CB}JJH KXJ], so speMeHHno.u;o6HoH o6nacTH. 

MeTo.o; npHMeHeH .o;ng onHcaHH}I HHKniOJHBHOro pac

na.u;a 't-nemoHa [20]. 

HoBbie peJynbTaTbi non)"'eHbi npH HJ)"'eHHH pe.o;

:lKeBcKoro npe.o;ena B KX.D. (s »t) [21]. IloKaJaHo, 'ITO 

o6MeH .D;BYM}I pe)I;)I(HJOBaHHbiMH rniOOHaMH BOCllpO

HJBO.D;HT HHTepcenT H BOJIHOBYIO ¢YHKI.{HIO llOMepoHa. 

fpynna )J.y6Ha - UoitTeH npo.o;on:lKana pa3pa6oT

KY H ycosepweHCTBOBaHHe nporpaMMHoro o6ecne

'leHH}I .o;ng pac'leTa sneKTpocna6blx H KXJ],-nonpasoK 

s npoueccax e+e--aHHHrHn}IUHH H rny6oKOHeynpyroro 

ep-pacCe}IHH}I, KOTOpoe HCllOJibJyeTC}I KaK .o;ng aHa

JIHJa y:lKe llOJI)"'eHHbiX SKCnepHMeHTanbHbiX .o;aHHbiX 

(LEP-1), TaK H npH nnaHHpOBaHHH SKCnepHMeHTOB Ha 

LEP-2 H HERA [22]. 

IJpose.o;eHO CHCTeMaTH'leCKOe HCCJie.D;OBaHHe Be

.o;yWHX H CJie.D;yiOI.l{HX Ja Be.o;yll{HMH pa.u;Hal{HOHHl>IX 

nonpasoK K npoueccy e+e--6a6a-paccegHH}I Ha Manbie 

yrnbi. Pa3pa6oTaHHbiH no.o;xo.o; noJBOnHn .o;ocTH'lb TO'l

HOCTH JI)"'WeH, 'leM 0,1 o/o, 'ITO He06XO.D;HMO .o;ng 
aHanHJa SKCnepHMeHTanbHbiX .o;aHHbiX Ha YCKOpHTene 

LEP-1. Ha'laTa aHanOrH'lHM nporpaMMa .o;ng 6a6a

paccegHH}I Ha 6onbwHe yrnbi [23]. 

Ilpo.o;on:lKanHcb Hccne.o;oBaHH}I no ¢HJHKe 

HeHTpHHO, BKniO'lM npoueCCbl ynpyroro paccegHH}I 

HeHTpHHO Ha g.o;pax, llOHCK OCUHJIJI}Jl{HH HeHTpHHO, 

npo6neMy COJIHe'lHbiX H aTMOC¢epHblX HeHTpHHO (24). 

B paMKax Mo.o;enH HH.o;YUHposaHHbiX HenoKanbHbiX 

KBapKOBbiX TOKOB (25) B e.o;HHOM llO.D;XO.o;e OllHCaHbl 

MaCCbl nerKHX MeJOHOB, T}l:lKeJible KBapKOHHH H MeJO

Hbl, COCTO}Ill{He H3 nerKHX H T}l:lKeJibiX KBapKOB, 

paCC'lHTaH TaK:lKe cneKTp B036Y:lK)J;eHHbiX COCTO}IHHH 

nerKHX MeJOHOB. 

KsapKOBM Mo.o;enb c cenapa6enbHbiM BJaHMO

.o;eHCTBHeM npHMeHgnacb K OllHCaHHIO nonynenTOHHbiX 

pacna.u;os T}l:lKenbiX 6apHOHOB. Ilon)"'eHHbie peJynbTa

Tbi .o;ng ¢opM¢aKTOpOB, WHpHH paClla.D;OB, napaMeTpOB 

TEOPIDI ATOMHOfO .H,UPA 

B HCCne.o;OBaHH}IX no .o;aHHOH TeMe MO:lKHO Bbl

.o;enHTb HeCKOnbKO KpynHbiX HanpasneHHH. B 1995 ro

.o;y HHTepeCHble peJyJibTaTbl 6bmH llOJI)"'eHbl npH 

HJ)"'eHHH cynep.o;e¢opMHpOBaHHbiX H CHJibHO BOJ6y:lK

.o;eHHbiX g.u;ep, g.u;po-g.o;epHbiX BJaHMO.D;eUCTBHH npo

Me:lKYTO'lHbiX SHeprnH, ManO'laCTH'lHbiX CHCTeM, B TOM 

'lHCne rnnepg.o;ep, a TaK:lKe HYKnOH-g.u;epHbiX H g.u;po

st.o;epHbiX BJaHMO.D;eHCTBHH BbiCOKHX SHeprHH. 

He.o;aBHO B g.u;pax 
149Gd H 
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Hg 6bmH sKcnepH

MeHTanbHO o6Hapy:lKeHbi spamaTenbHbie cynep

.o;eqJOpMHposaHHbie llOJIOCbl C KBaJHnepHO.D;H'lecKOH 

CTPYKTypoii yposHeH c M = 411. Ilepsoe ofugcHeHHe 

B03HHKHOBeHH}I TaKHX llOJIO<;: OCHOBbiBanOCb Ha npe.o;-

aCHMMeTpHH H nenTOHHbiX cneKTPOB (26) npe.o;cTasng

IOT HHTepec s CB}IJH c SKcnepHMeHTaMH rpynn CLEO 

(Kop Henn, ClllA), ALEPH H OPAL (UEPH). Ilpe.o;

CKaJaHH}I .o;ng ¢opM¢aKTOpOB H WHpHHbl pacna.u;a 

Ac ~ A 01 v1 Y:lKe non)"'HnH SKcnepHMeHTanbHOe no.o;

TBep )l()l;eHHe Konna6opauHen CLEO (1995 ro.u;). 

B MeTo.o;e s¢¢eKTHBHbiX KHpanbHbiX narpaH

:lKHaHOB HCCJie.D;OBaHO llOBe.o;eHHe nongpHJyeMOCTeH 

llHOHOB H KaOHOB npH KOHe'lHOH TeMnepaType. IloKa-

3aHO, 'ITO B paHOHe KpHTH'leCKOH TeMnepaTYPbi no

ngplnyeMOCTH MeJOHOB pe3KO yBeJIH'lHBaiOTC}I Ja C'leT 

pOCTa .D;HllOJibHOro MOMeHTa, B TO BpeMg KaK npH Hy

neBOH TeMnepaType .D;HllOJibHbiH MOMeHT He onpe.o;eng

eT ongpHJyeMOCTb Me30HOB (27). 

Bse.o;eHo nOH}ITHe o6o6meHHbiX Kos¢¢HUHeHTOB 

sneKTpog.u;epHOH nongpH3yeMOCTH HYKflOHOB, OTpa:lKa

IOI.l{HX .BnH}IHHe BHpryanbHOrO B036Y:lK)I;eHH}I HYKflOHOB 

B p eaKl{H}IX HJn)"'eHH}I HJIH nornOI.l{eHH}I HH3KO

SHep reTH'leCKHX ¢oTOHOB HYKflOHHbiMH CHCTeMaMH. 

Ha ocHose pac'leTa ce'leHHH peaKUHH NN ~ NNy 
llOKa3aHO, 'ITO H3MepeHHe KOs¢¢HUHeHTOB CllHHOBOH 

KOppeJI}Jl{HH nongpH30BaHHbiX HYKflOHOB HaH60nee 

'lYBCTBHTenbHO K HOBbiM CTPYKTYPHbiM xapaKTepHc

THK aM HYKflOHOB. IlOKaJaHO, 'ITO npHCYTCTBHe llOJISI

pH30 BaHHbiX CTpaHHbiX KBapKOB B nongpH30BaHHOM 

HyKnoHe cornacyeTcg c aHOManbHO 6onbWHM Hapy

weHHeM npaBHna oroopa 0Ky6o - Useiira - l1H3y

KH, npO}IBn}IIOI.l{HMC}I B peaKUHH o6pa30BaHH}I cj>-Me30-

HOB npH aHHHrHJI}Jl{HH Me.o;neHHbiX aHTHHYKnOHOB Ha 

np TOHax [28]. 

PaJBHT ¢opManHJM .o;ng N-KaHanbHOH S-MaTpHUbi 

c )"'eToM ee aHanHTH'leCKOH CTPYKTYPbi Ha scex 

JIHCTaX pHMaHOBOH llOBepXHOCTH, 'ITO ll03BOJIHJIO 

HCKniO'lHTb ¢HKTHBHble COCTO}IHH}I B o6naCTH SHeprHH 

1 f sB B CKangpHO-H30CKangpHOM CeKTOpe H ycTa

HO HTb HanH'lHe 3Ha'lHTenbHOH npHMeCH 'leTblpex

KBapKOBOH KOMllOHeHTbl B fo (980) (29). 

llOJIO:lKeHHH 0 3aMeTHOH BeJIH'lHHe reKCa.D;eKallOJibHOH 

.o;e¢ opMaUHH yKaJaHHbiX g.o;ep, 'ITO, snpo'leM, He no.o;

TBep)l()l;aeTcg .o;pyrnMH .o;aHHbiMH. B pa6oTe [30] npe.o;

no:lKeHo HHOe 06'b}ICHeHHe .o;aHHbiX SKCllepHMeHTa, CO

m aCHO KOTopoMy .o;BH:lKeHHe semecTBa B 6biCTpospa

m aiOmeMcg g.o;pe MO:lKeT 6b1Tb npe.o;cTasneHo B BH.o;e 

KOM6HHal{HH rno6anbHOrO BpameHH}I H O.D;HOpO.D;HOrO 

BHYTpeHHero BHxpesoro .o;sH:lKeHH}I, npH'leM yrnoBM 

CKOpOCTb BpameHH}I H BHYTpeHH}Ig 3aBHXpeHHOCTb Ha

np BneHbl B.D;OJib O.D;HOH OCH. Mo.o;enb BOCllpOH3BO.D;HT 

CHJibHbie E2-nepexo.o;bl BHYTPH nonoc, a KBaJHKnac

CH eCKHe Ol{eHKH napaMeTpOB MO.D;enH Ka'leCTBeHHO 
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cornaCYJOTCll CO 3Ha'leHHliMH, nonyqeHHbiMH H3 3KCne

pHMeHTa. 

Pac'leTbi, BblnonneHHbie Will .o;e!J>opMHposaHHbi X 

JJ.D;ep B paMKaX KBa3H'IaCTH'IHO-!J>OHOHHOH MO.[leJIH , 

YJCa3biBaJOT Ha cymeCTBOBaHHe Me)KJly HX B036y)K.[leH

HbiMH COCTOliHHliMH 6biCTPbiX £1- H M1-nepeXO.UOB C 

aneprneH nopJJ.D:Ka 2,5 MaB [31]. Hx 6onbWaJJ sepon

HOCTb O.D;H03Ha'IHO CBll3aHa C onpe.o;e.neHHOH CTPYJCTY

pOH BOnHOBbiX !J>ynKUHH Ha'laJibHOro H KOHe'IHOro CO

CTOliHHH, a HMeHHO: HX 6onbWHe KOMnOHeHTbl .D;On:lK

Hbl OTnH'IaTbCll Ha OKrynonbHbiH HnH KBa,npynonbHbiH 

!J>OHOHbl. noBbiWeHHaJJ HHTeHCHBHOCTb nepeXO.[lOB C 

aneprneH - 2,5 MaB 6blna ne.o;asno o6napY:lKena H 

3KCnepHMeHT3JibHO B peaKUHH 
163

DyeHe, <X), a TaK:lKC 

s cneKTPe y-KBaHTOB nepsoro noKonenHJJ .o;syxKsanTo

BbiX KacKa,nos rennosoro 3axsaTa neH-rponos. YKa3aH 

Hbie !J>aKTbl MO:lKHO HHTepnpeTHpoB3Tb KaK CBH.D;eTeJib

CTBO cymeCTBOBaHHll npH 3HeprnliX B036y)KJ:leHHH 

:5 8 M38 COCTOliHHH C OTHOCHTeJibHO 60nbWHMH MHO

ro!J>oHOHHbiMH KOMnOHeHTaMH, 'ITO 03Ha'laeT, B CBOIO 

O'lepe.D;b, HaJIH'IHC onpe.o;e.neHHOH perynllpHOCTH n 

JJ.D;epHOM .[lBH:lKCHHH. 

B nocne.o;nHe ro.o;bl MeTO.Ubl, pa3pa6oTaHHbie H 

WHpOKO HCnOnb3yeMbie B TeOpHH CTPYJCTypbl li.Upa, BCC 

'lame c ycnexoM npHMeHJJIOTCll B Hccne.o;osanHB x 

.o;pyrnx CHCTeM, TaK:lKC COCTOlllUHX H3 KOHe'IHOro 

'IHCna !J>epMHOHOB. K HX 'IHCny OTHOCJJTCll H Me

TaJinH'ICCKHe KnaCTepbi. B pa6ore [32] c!J>op

MynHposan MeTO.U o6ono'le'IHbiX nonpasoK Will pacqe

Ta pasnosecnoH !J>opMbi H cso6o.o;noH aneprnn narpe

TbiX :lKH.D:KHx IUeJIO'IHbiX Knacrepos. PasnosecnaJJ 

!J>opMa KnacTepOB C 'I Hen OM aTOMOB OT 100 .0:0 700 

HaXO.D;HnaCb C nOMOIUbiO MHHHMH3ai!HH CBOOOJlHOH 

aneprnH KaHOHH'IecKoro ancaM6nll no nliTH Jte!J>op 

MaUHOHHbiM napaMCTPaM. 0Ka3aJIOCb, 'ITO B cepeJlHH 

OTKpbiTbiX OOMO'IeK !J>opMbi, CHnbHO OTKnOHliiOIUHeCll 

OT c!J>epOHJlaJibHOH, B TOM 'IHCne H !J>opMbl 3epKaJibHO

aCHMMeTPH'IHbie, ne HC'Ie3aiOT Jla:lKe npn T = 700 K. 
Jlnll H3)"1eHHJJ KOMeKTHBHbiX B036y)KJ:leHHH nosepx 

HOCTHOro THna B aTOMHbiX KnaCTepax OOOOIUCHa H3BC

CTHaJJ B JJ.D;epHOH !J>H3HKC MOJleJib BH6pnpyiOmer' 

noTeHuHana [33]. B paMKax MOJleJIH pacc'IHTaHbi £1 - , 

El.- H £3-B036y)KJ:lCHHll B c!J>epH'ICCKHX KnaCTepax 

Nag, N~0• Na40 " Jte!J>opMnposaHHbiX KnacTepax 

Na10, Na18, N~6. Pe3ynbTaTbi pac'leTOB Ka'leCTBCHH 

cornaCYJOTCll C 3KCnepHMeHT3JibHbiMH JlaHHbiMH Jlnll 

£1-pe30HaHCa H npeJlCKa3biBaiOT cymeCTBOBaHHC llpKO 

Bblpa:lKCHHbiX El.- H £3-pe30HaHCOB H 8 c!J>epH'ICCKH X, 

H B Jle!J>opMHpOBaHHbiX KnaCTepax. 

CymecTBYIOIUHe MOJleJIH liJlpO-JJ.D:epHbJX CTMKHu 

BCHHH nnOXO OnHCbiBaJOT CC'IeHHll (<J) o6pa30B3HHSI 

JJ.D;Cp, OCTaBWHXCll nocne HCnapeHHll nerKHX 'laCTHU H3 

B03HHKWeH B peaKUHH KOMnayHJl-CHCTeMbl. AnanHJ 

npouecca o6pa30BaHHSI B JJ.D:pO-JJ.D;epHOM CTOnKHO

BCHHH JlBOHHOH JJ.D;epHOH CHCTCMbl H ee nocneJlyiOIUCH 

3BOniOUHH [34) BblliBHn npH'IHHY 3TOro: H3-3a nOliB

neHHll 6apbepa cnHliHHll B03HHKaeT KOHKypeHUHll npo -
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ueccos nonnoro cnHliHHJJ " KBaJHJleneHHll, B peJynbTa

Te 'ICro BepOliTHOCTb o6pa30BaHHll KOMnaynJl-CHCTCMbl 

CHnbHO na,naeT. Pa3pa6oTaHa MOJleJib, KOTOpaB nOJBO

nlleT paCC'IHTaTb KOHKypCHUHIO yKaJaHHbiX npOUCCCOB 

Will MaCCHBHOH CHMMCTPH'IHOH JlBOHHOH l!JlCpHOM 

CHCTCMbl. MOJleJib npHMCHCHa Will 3HeprHH CTOnKHO

BCHHSI BbiWC KynOHOBCKOrO 6apbepa, a B Ka'ICCTBC 

npHMepa paCCMOTPCHbl CHCTCMbl ~~0 + IO~O H 

11 0pd + 110pd. Pacc'IHTaHHbie JHa'leHHJJ cr cornacyiOT

Cll C 3KCnepHMeHT3JibHblMH. 

B pa6oTax [35] 6bUIO o6pameno BHHManne na 

B03MO:lKHOCTH, KOTOpbiC OTKpbiBaeT H3)"1CHHC yrnOBbiX 

xapaKTCpHCTHK e+ e--nap, pO)KJlaJOIUHXCll npH 6oM6ap

JlHpOBKC JJ.D:CpHbiX MHWeHeM 'laCTHUaMH npOMC)I(YTO'I

HbiX " penliTHBHCTCKHX aneprnii. BoJHHKaiOIUM KaK 

cneJlCTBHC 06IUHX OrpaHH'ICHHH Ha CnHHbl H yrnOBbiC 

MOMCHTbl nap aHH30TPOnHJJ JlHnCnTOHOB OKaJanaCb 

BCCbMa 'IYBCTBHTeJibHOM K BKna,ny pa3nH'IHbiX npouec

COB HX o6pa30BaHHJJ H MO:lKeT 6biTb HCnOnbJOBaHa Will 

Toro, 'ITOObi pawH'IHTb 3TH npoueccbi. Ona MO)I(CT 

TaK:lKe CnY:lKHTb JlOnOnHHTenbHbiM npH3HaKOM B03M0)1(

HOrO BOCCTaHOBneHHll KHpaJibHOM CHMMeTpHH H ¢a30-

BOro nepeXOJla a,npOHHOM MaTepHH B KBapK-rniOOHHYIO 

nna3My. YrnoBbie xapaKTepHCTHKH e+ e--nap, po)KJlaiO

IUHXCll B HYKnOH-HYKnOHHbiX CTOnKHOBeHHliX npH 

npOMe:lKYTO'IHbiX 3HeprHliX, 6binH HCCnCJlOBaHbl B 

paMKax MOJlenn OJlHo6oJonnoro o6Mena, napaMeTpbl 

KOTOpOM 6bUIH nOJlOrHaHbl nO .UaHHbiM 06 ynpyroM 

NN-pacceliHHH. AnnJoTponnn nap OT TOpMOJnoro HJ

nyqeHHll H ~-pe30HaHCa cpaBHHBaJIHCb C aHH30TpOnH

ei1 npOJlYKTOB JlaJIHUeBCKHX pacna,noB nCeB.llOCKaJillp

HbiX H BeKTOpHbiX Me30HOB. noMHMO 3TOro 6bUIH Bbl

nonHeHbl nonHbie pac"!eTbJ yrnoBbiX xapaKTepncTHK 

nenTOHHbiX nap, o6pa30BaBWHXCll B pp-, pn- H pd
CTOnKHOBeHHliX npoMC)I(YTO"'HbJX aneprnii. Bo3MO)I(

HOCTH, KOTOpbie OTKpbiB3eT aHaJIH3 3HH30TpOnHH 

.UHnenTOHHOro pacna,na, 6bUIH npO.UCMOHCTpHpOB3Hbl 

na npHMepe na6niO.uaswerocll na ycKopHTene 

«BevalaC» CTpaHHOrO nOBC.UCHHll OTHOWCHHll BbiXO)la 

nenTOHOB B pd- H pp-peaKUHliX B JaBHCHMOCTH OT 

3HeprHH CTOnKHOBeHHll. 

B paMKax MO.UeJIH HaM6y- Hona-JlaJHHHO npe.u

JIO)I(eH caMocornacosaHHbiM cnoco6 Bbi'IHCneHHll TeM

nepaTypHbJX nonpaBOK, KOTOpblM npe.UCKa3biBaeT HO

BbiM xapaKTep JaBHCHMOCTH MaCCbl MC30HOB OT TCMne

paTypbl. HanpHMep, Mll nHona aTa JaBHCHMOCTb 

HeMOHOTOHHa, a !J>a30BblM nepeXOJl C BOCCTaHOB

neHHCM KHpanbHOM CHMMeTpHH JlQJI)I(eH npOHCXO.UHTb 

npH MeHbWHX TCMnepaTypax H MOTHOCTliX, "'CM 

C"'HTaJIOCb panee (36). 

OuenKa sepol!THOCTH JJ.D;epnoro nepexo)la p + p + 
+ 16

0 ~ I 8Ne noKaJana, "'TO BO spawaiOIUCMCll MOJie

Kyne BOJlbl H 20 C yrnOBblM MOMCHTOM 1- BCJIHKa Bepo

liTHOCTb liJlCpHOM peaKUHH cnHliHHll, nOCKOJibKY nopor 

3TOM peaKUHH npaKTH'ICCKH COBna,naeT C 3Heprnei1 



OAHOfO H3 yp08HeH Mpa 
18

Ne C K8aHT08biMH qHCJiaMH 

1- H npouecc HOCHT pe3oHaHCHbiH xapaKTep [37] . 
flOCTpOeHbl TOqHble npeACTaBJieHHjj AJ!ji ct>a.zmee8-

CKHX KOMnOHeHT TpexTeJibHOH T-MaTpHUbl, aHa

JIHTHqeCKH npOAOJI:lKeHHOH Ha Heci>HJHqecKHe JIHCTbl 

3HepreTHqecKoH pHMaH080H no8epxHOCTH. T-MaTpHua 

Ha Heci>HJHqecKHX JIHCTaX jj8HO 8blpa:lKeHa qepe3 KOM

nOHeHTbl, 3MaHHble Ha ci>HJHqecKOM JIHCTe. YKa3aHHOe 

npeACTaBJieHHe AJ!j! T-MaTpHUbi HcnoJib308aHo 3aTeM 

AJij! nocTpoeHHjj aHanomqHbiX npeACTaBJieHHH 

aHaJIHTHqecKoro npOAOJI:lKeHHjj TpexTeJibHOH MaTpHUbl 

paccej!HI{jj H pe30Jib8eHTbi. IlpeACTaBJieHHjj pacKpbi8a

IOT CTPYKTYPY TpeXTeJibHOH T-MaTpHUbi, MaTpHUbi pac

cej!HI{jj H pe30Jib8eHTbl Ha Heci>HJHqeCKHX JIHCTaX 

3HepreTHqecKOH n08epXHOCTH. flpeAJIO:lKeH MeTOA Ha

XO)I(AeHHjj pe30HaHCOB 8 CHCTeMe Tpex TeJI Ha OCH08e 

AHcl>cl>epeHUHaJibHbiX ypa8HeHHH <l>a,zmee8a [38). 

TEOPIDI KOH}l.EHCHPOBAHHOrO COCTO.HHH.H 

B 1995 roAy npoAOJI:lKaJIHCb HCCJieA08aHHjj no 

TeOpHH 8biCOKOTeMnepaTypHOH C8epxnp080AHMOCTH, 

TeOpHH CaMOOpraHH308aHHOH KpHTHqHOCTH, npo6Jie

Me nOJijjpOHa, o6paTHOH 3Maqe paccejjHI{jj, HH

TerpHpyeMbiM CHCTeMaM, a TaK:lKe no pjjey MOAeJieH 

TeOpHH T8epAOro TeJia. 

EMJI npeAJio:lKeH nepcneKTH8HbiH MexaHH3M 8biCO

KOTeMnepaTypHoH C8epxnp080AHMOCTH [ 40), 8 OCH08e 

KOTOpOrO Jie:lKHT CnHH-nOJijjpOHH~ MOAeJib, nonyqeH

H~ H3 t - J MOAeJIH Ha A8YX aHTHcl>eppoMarHHTHbiX 

noApeweTKax. ,!J..njj H3yqeHHjj TeMneparypHoH H 

npHMeCHOH 3a8HCHMOCTeH K8a3HqacTHqHoro AbipoqHo

ro cneKTpa H C8epxnpo8o~mero cnapH8aHHjj AbipoK 

Ha pa3HbiX noApeweTKax npHMeHjj]IOCb caMocornaco-

8aHHOe 6opH08CKOe npH6JIH:lKeHHe AJ!ji MaTpHqHbiX 

ci>YHKUHH fpHHa CnHH08biX nOJijjp0H08 H MarHOH08. 

tiHCJieHHOe perneHHe CaMOCOrJiaC08aHHOH CHCTeMbl 

ypa8HeHHH MeTOAOM 6biCTpOrO cl>ypbe-npeo6pa308aHHjj 

8bljj8HJIO CHJibHYIO nepeHOpMHp08KY K8a3HqacTHqHoro 

AblpOqHoro cneKTpa, 8bl38aHHYIO cnHH08biMH ci>JIYKTY

aUHjjMH, a TaK:lKe CHHrJieTHoe C8epxnpo8o~mee cna

pH8aHHe C d-80JIH080H CHMMeTpHeH H MaKCHMaJibHOH 

Tc ~ 0,01t npH KOHUeHTpauHH AbipOK OKOJIO 0,25 . 

CAeJiaH 8bi80A, qTo C8epxnpo8o~mee cnapH8aHHe 

CnHH08biX nOJijjp0H08 8 MOAeJIH C CHJibHbiMH 3JieKT

pOHHbiMH KOppeJijjUJijjMH o6ecneqH8aeT nOAXO~lllHH 

MeXaHH3M 803HHKH08eHI{jj 8biCOKOTeMnepaTypHOH 

C8epxnp080AHMOCTH . 

B paMKax t- J MOAeJIH H3yqanocb TaK:lKe pacnpo

CTpaHeHHe H30JIHp08aHHbiX AblpOK 8 aHTHcl>eppoMar

HHTHOM COCTOjiHHH THna CnHH080H :lKHAKOCTH [41). 
LI,Jijj 80JIH080H ci>YHKUHH AblpKH 8bi6HpaJICjj «CTPYH

HbiH» 6a3HC MHHHMaJibHOH pa3MepHOCTH. BbiqHCJijj

JIHCb AHCnepCHOHHbie KpHJ,Ible npH pa3Hb!X 3HaqeHHj!X 

f1 eAJIO:lKeHO HCnOJib308aTb peaKUHH 06MeHa 

CTpaHHOCTbiO H A80HHOrO 3apM080rO 06MeHa (/C, 1t1 

AJ!ji o 6 pa308aHI{jj mnepj~Aep C H36biTKOM HeHTpOH08. 

EcTb A8a nYTH nonyqeHHjj cocTOj!HI{jj Anp-2
: HJIH 

r + p ~A+ 7t0 ; 1t0 + p ~ n + 1t+, HJIH r + p ~ 
~ 1t+ + r.-; r.- + p ~ n +A. IlpH 3TOM 803MO:lKHO o6-

pa3o8aHHe mnepRAep C 60JiblliHM HeHTpOHHbiM H36b!T

KOM, HanpHMep oqeHb Tjj:lKeJIOrO H30TOna mnep80AO-

pOAa ~H. Bblj!BJieHa TecH~ C8jj3b cneKTpa mnepRAep-

HbiX y-K8aHTOB oT pacnMa ~H co CTPYKTYPOH 

HeHTpOHHOro rano Mpa 
6
He. Bo3MO:lKHOCTb 3Kcne

pHMe TaJibHOro H3yqeHHjj AByxcTyneHqaTbiX peaKUHH 

nOjj8HTCjj, KOrAa HaqHeT AeHCTB08aTb q,-ct>a6pHKa 

DA<I>NE 80 <I>pacKaTH. IlpeAJIO:lKeHHe 8KJIIOqeHo 8 

3Kcnep HMeHTaJibHYIO nporpaMMY FINUDA [39]. 

AJIHHbi MarHHTHOH KoppeJij!UHH ~· BenHqHHa ~ 3Ma8a

nacb 8bi6opoM KOHeqHoH TeMneparypbi 8 paMKax 

MOAHci>HUHpo8aHHOH cnHH-80JIH080H TeopHH. EbiJIO 

noKa3aHO, qTo npH HH3KHX TeMnepaTypax MHHHMYM 

AblpOq HOH 30Hbl pacnOJIO:lKeH npH k= (1tj2, 1t/2), a 

YMeHbllleHHe ~ npH80AHT K noqTH c8o60AHOMY pac-

npOCTPaHeHHIO AblpKH 

k = (1t, 1t). 
C MHHHMYMOM 30Hbl . npH 

H apRAy c peanHCTHqecKHMH TpexMepHbiMH MOAe

Jij!MH 6b!JIH TaK:lKe HCCJieA08aHbl HeKOTOpble OAHOMep

Hble MOAeJIH C UeJibiO BbljjCHeHI{jj MeXaHH3Ma 803HHK

H08elll{jj CHJibHbiX KOppeJijjUHH. 

E bma npoaHaJIH3Hp08aHa HecTa6HJibHOCTb ocHo8-

Horo COCTQjjHJijj CHCTeMbl 3JieKTpOH08 C xa66ap

A08CK HM H npbl:lKK08biM THnaMH 83aHMOAeHCT8HH 8 

npH6JIH:lKeHHH cpeAHero noJijj. Ebma nonyqeHa cl>aJo-

8~ A HarpaMMa npH T = 0 H pa3HbiX 3HaqeHHj!X 3anon

HeHH 30Hbl, a TaK:lKe np08eAeHO CpaBHeHHe C TQqHbi

MH p e3yJibTaTaMH 8 MOAeJIH Xa66apAa. B necTHHqHOM 

npH6JIH:lKeHHH 8blqHCJieHa 3HeprHjj OCH08HOrO COCTO

jjHHH OAHOMepHoH MOAeJIH Xa66apAa. Cpa8HeHHe c 

TQqH IMH pe3yJibTaTaMH AJIH OTTaJIKH8aiOUlero 83aHMO

AeHCT8HH n038QJijjeT CAeJiaTb 8bi80A 0 xoporneM COOT-

8eTCT8HH CAeJiaHHOrO npH6JIH:lKeHI{jj npH MaJIOH nJIOT

HOCTH HJIH CJia60H C8H3H. fleCTHHqHOe npH6JIH:lKeHHe 

MO:lKHO ynyqrnHTb, HaJia~ yCJI08Hjj caMocornaco8aH

HOCTH . flpH flOMOlllH npOCTbiX npeAflOJIO:lKeHHH pe-

3YJibT aTbl CTaH08jjTCjj 6JIH3KHMH K TQqHbiM npH 8CeX 

nJIOT OCTHX H KOHCTaHTaX 83aHMOAeHCT8Hjj KaK 8 CJiy

qae n pHTH:lKeHHjj, TaK H OTTaJIKH8aHI{jj [42) . 

flpo6JieMa JIOKaJIH3auHH 3JieKTpOHa 8 ynpyrHX 

cpeAa X C AHCKJIHHaUHj!MH HCCJieA08aJiaCb 8 paMKaX 

KanH6 po8oqHOH TeopHH. HapHAY c AHCKJIHHaUHOHHbiM 

MOH llOJieM paCCMOTpeHbl AHCKJIHHaUHH C npH-
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MOnHHeHHbiMH rpaHHUaMH, KaK TOnOnOrH'IecKH CTa-

6HnbHbie, TaK u uecTa6un&H&Ie. li&rno noKaJano, 'ITO 

AnH TOnonorH'IeCKH CTa6HnbHOH KnHHOBOH ~HCKnH

H8UHH B o6nacTH H~pa B03HHKaiOT CHnbHO nOKaJJH30-

B8HHble 3neK"I'pOHHble COCTOHHHH . .D.ns TOnonOrH'IeCKH 

uecra6un&uou OTPHUaTenbHOH KnHHOBOH ~HCKnH

uauuu u ~HCKnHnauuouuoro Mononons o6uap~euo, 
'ITO npouecc nOKaJJH3auHH cyiUeCTBeHHO 3aBHCHT OT 

rny6HHbl noreuuuana ~e<PopMaunu. tiucneuuo ua~e

Hbi ypOBHH nOKaJJH30BaHHbiX 3neKTPOHOB, a TaiOKe 

TO'IHbiH B~ HOpMHpOBaHHOH BOnHOBOH QlyHKUHH 

OCHOBHOro COCTOHHHH (43) . 

Ku u B npeJ{~ymue ro~bl, 6on&woe BHHMau ue 

y~ensnoc& npo6neMe nonspoua. liunonspou&J 6on &

woro pa.!lnyca uccne~ooaHbi ua nnocKOCTH (2D) u B 

npocTPaHCTBe (3D). 3ueprns 6unonspoua paJno)l(eHa 

no o6paTHbiM CTeneHHM KOHCTaHTbl 3neKTPOH-QlOHOH

HOro BJaHMo~eucTBHH . TaK)I(e npe~crasneu&J auanu

TH'IecKHe Bblp8)1(eHHH AflH rnaBHOro BKnll,lla B 3qxpeK

THBHYJO Macey 6unonspoua H cpe~ueKBa.!lpaTH'IHoe 

pacCTOHHHe Me~y 3neKTPOHaMH (44) . 

HMeiOmee Ba)I(Hoe JHa'lenue AnH ps~a QlHJH'Iec

KHX npuno)l(euuu uenuueuuoe ypaoueuue Wpe~uu

repa 6Mno peweuo ua TOHKOM Kon&ue [45]. To'lu as 

BeiUCCTBeHHaH BOnHOBaH QlyHKUHH H COOTBeTCTBy

IOIUHe co6cTBeHHble Juaqeuus 3ueprnu 6Mnu nonY'Je

Hbl AnH OCHOBHOro H B036~eHHbiX COCTOHHHH. DblnO 

~6uap~CUO HaJJH'IHe KpHTH'IeCKHX 3Ha'leHHH nap a

MeTPOB. KOnbU8, npH KOTOpbiX OCHOBHoe COCTOHHHe 

MeHHeT CBOIO CTPYKTypY H B03HHKaiOT ~ononuuTenb

Hbie BbiCWHe B036~eHHble COCTOHHHH. TaK)I(e H3yqe

Ha KOMnneKCHaH BOnHOBaH QlYHKUHH, COOTBeTCTBy iO

IUaH COCTOHHHHM C KOHe'IHbiM yrnOBbiM MOMeHTOM. 

Tipo~On)l(aJJOCb npHMeHeHHe pa3BHTOH B nocne~

uee BpeMH TeOpHH ManJHTHO-~HnOnbHOro H TOpOH~HO

ro OTKnHKa ~epHbiX CnHHOBbiX CHCTeM Ha ~eHCTBHC 

nepeMeuuoro o~uopo~uoro H cKpemeuuoro Mar

HHTHbiX noneH. JleTanbHO paccMOTpeHa ~HHaMHKa 

CnHHOBOH CHCTeMbl KaK B paJnH'IHbiX npH6nH)I(CHHH X, 

T8K H nyreM KOMnbiOTepHbiX Bbi'IHCneHHH npH Y'fCTC 

HeO~HOpO~HOCTH pacnpeJ{eneHHH OpHeHT8UHH CRHHOB 

B npOCTP8HCTBe ( 46). 06c~aJJHCb ycnOBHH B036y)l(

~eHHH ManJHTHOro pe30H8HCa CKpeiUCHHbiM noneM H 

ua6niO~eHHH TOpO~HOH nonspH38UHH H~epHOH CHCTe

Mbl. TIOKa38HO, 'ITO BBe~eHHaH HOBaH QlYHKUHH 

OTKnHKa pacwupseT o6naCT& npuMeueuus MeTo~a 

~MP, 'ITO oco6euuo B8)1(HO B 6uonorn'leCKHX CTPYK

rypuo-MoneKynspHbiX uccne~ooauusx. 

B o6nacTH MaTeMaTH'IeCKOH QlH3HKH uccne~o

oauue HOBbiX MaTeMaTH'ICCKHX o6-beKTOB conpOBO~a-

noc& ~an&ueuwuM paJBHTHeM TPa.!lHUHOHHbiX Me

To~oB. 

Tipe~cTaoneuue SU(2)-KorepeuTuoro cocTosuus B 

BH~e HHTerpana no nYTHM HCnOnb30BaJ10Cb MH BbiBO~a 

HBHOrO Bblp8)1(CHHH CT8THCTH'IecKOH CYMMbl CHCTeMbl 

HeB38HMO~eHCTBYIOIUHX cnHHOB B npHCYTCTBHH npo

H3BOnbHOro 38BHCHIUero OT BpeMeHH BHewuero nons 

[47] . TIYTeM B&monueuus cTau~apTuoro ycpe~ueuus 

no BHCWHeMy noniO, CT8TCYMM8 Q>eppoMarHHTHOH MO

~enH feH3eH6epra 6&Uia npe~CTaBneHa B B~e, )I;Ony

CK8IOIUCM ynpomeuue BbiBOLla nonyqeHHbiX pauee 

pelyn&TaToB H o6o6meuue ux ua cnyqau npoHJBon&

uoro CnHHOBOrO KBaHTOBOrO 'IHcna. 

KpnTH'IeCKOMY auanuJy noaoeprnYT psa MaTe

MaTH'IeCKHX MCTO):lOB, npHMeHHeMbiX B 311,1la'laX KBaH

TOBOH onTHKH. Cpeau nux MeTOLl ooeaeuus caMoco

nps)l(euuoro onepaTopa Q>a3bl, LlHHaMH'IecKue rpynn&J, 

reOMCTPH'IecKoe KBaHTOBaHHe, HCnOnb3088HHe KB8H

TOBbiX anre6p H rpynn, 'laCTHbiC cnyqaH aCHMnTO

TH'IecKHX paJnO)I(eHHH, OnHCbiBaJOIUHX npOUeCCbl 

HJnY'feHHH B KB8HTOBbiX CHCTeMaX. DbUIH 06-bHCHeHbl 

OCHOBHble 'lepTbl 3THX MeTOLlOB H ):laHO cpaBHeHHe HX 

C LlPYrHMH nO):lXO):laMH. TipoBe):leHHbiH 8HaJJH3 nOJBO

nun nyqwe nOHHTb npeHMYJUCCTBa yKaJaHHbiX MeTOLlOB 

MH HCCne):lOB8HHH npHnO)I(eHHH B KB8HTOBOH OnTH

Ke [48). 

Tipoauanu3upooaua cTpYJCTypa naBHH B a6eneoou 

Moaenu necKa ua KBa.!lpaTHOH peweTKe. li&rno noKaJa

uo, 'ITO naBHHa MO)I(CT paCCMaTpHB8TbCH K8K nocne):lO

BaTenbHOCTb oonu YMeH&WaiOIUHXCH paJMepoB. ~ons

sc& 6onee npocT&IMH o6beKTaMH, oonubl aonycKaJOT 

npeacTaoneuue B BHLle aepeo&eB, noKpblBaJOIUHX yJn&I 

KBII,IlpaTHOH peweTKH. PaJHOCTb paJMepoo nocneaooa

Ten&HbiX Bonn yaooneTBopseT cTeneuuoMy JaKouy c 

HH~eKCOM a, HenocpeLlCTBeHHO CBHJaHHblM C rnaBHbiM 

KpHTH'IecKHM HH):leKCOM MO):lenH 't . C nOMOIUbiO HJBe

CTHbiX 3H8'1eHHH HH):leKCOB MH nOKpblBaiOIUHX aepeBb

eB, Ha OCHOBe CKeHnHHrOBbiX paccy~eHHH 6bUIH 

nonyqeu&I JHa'leHHH a= 3 I 4 H 't = 5 I 4 [ 49] . 

.c noMOIUbJO cooTBeTCTBHH Yopaa Me~y caMoay

an&HbiMH nonsMH ~ura - Munnca " ronoMopQ>u&JMH 

BeKTOpHbiMH nyqKaMH 6&UI pa3BHT MeTO):l peayKUHH 

napbl JlaKca MH ypaBHeHHH CaMOLlYaJJbHOCTH MO):lenH 

~ura - Mwnnca npH d = 4 OTHOCHTen&uo aeiicTBHll 

HenpepblBHbiX rpynn CHMMeTpHH [50) . JlaHHbiH MeTO):l 

nOJBOnHeT nonyqHTb CHCTeMaTH'IeCKHM cnoco60M 

npeacTaoneuue JlaKca MH peeyuHpooauu&Ix ypao

HeHHH CaMOLlYaJlbHOCTH, 'ITO HnniOCTpHpyeTC.II Ha p.!!Lle 

npuMepoo. 

PAJBHTHE KOMIILIOTEPHOR HHfl)PACTPYKTYPhl 

B 1995 ro~y npoucxo~uno nocne~oBaTen&uoe 

yBenH'ICHHe 'IHCna H MOIUHOCTH nepCOHaJlbHbiX KOM

nbiOTepOB, ycTaHOBnCHHbiX Ha pa60'IHX MCCTaX CO-
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TPYLlHHKOB na6opaTopHH . B HX 'IHCJJe 'leT&Ipe coope

MeHHbiX TIK c npoueccopaMH Pentium 120 Mru, no 

npOH3BO):lHTenbHOCTH He ycTynaJOIUHe pa60'IHM CTaH-



UIUIM Sun Microsystems. K JJOKaJihHOH cen1 na6opa

TOpHH 6hUIO nO,[(KJIIO'IeHO eme 6oJJee 20 nepCOHaJib

HbiX KOMnhiOTepOB. 

YcTaHoBJJeHa pa60'Ias! CTaHUHSI SPARC 5. B cooT-

8eTCTBHH C 803p0CWHMH noTpe6HOCTSIMH nOJJb30BaTe

JJeH Ha SPARC-cepsepe H Netware-cepsepe 6bm yse

JJH'IeH ofueM JJ.HCKOBOH naMSITH. YcTaHOBJJeH noJJ.apeH

HhiH YHH8epcHTeToM HM.fyM60JJhJJ.Ta 8-npoueccopHbiH 

cynep-MHHH-KOMnhiOTep Alliant FX/2800. BhiCOKas! 

npOH3BO.II.HTeJJhHOCTb npoueccopOB, 3Hal!HTeJJhHbiH 

ofueM onepaTHBHOH H JJ.HCKOBOH naMSITH, FORTRAN

KOMnHJJSITOp H 06WHpHbie MaTeMaTH'!eCKHe 6H6JJHOTe

KH, OpHeHTHp08aHHbie Ha MaKCHMaJibHOe HCnOJJb30-

BaHHe napaJJJJeJJhHOH apXHTeKTypbl, 3Hal!HTeJJbHO 

nonOJJHHJJH 8bi'IHCJJHTeJJbHbie pecypCbl JJa6opaTOpHH. 

06mee icoJJH'!ecTBO Bhi'IHCJJHTeJJhHhiX cepsepos .11.0-

CTHmo 4 (3- apxHTeKTyphi SPARC, 1 -Intel i860, 

Alliant FX/2800). 06mee l!HCJJO noJJh30BaTeneif, 3a-

HEKOTOPhiE ACIIEKThl COTPYJJ:HHqECTBA 

28 - 29 CeHTS16pS! B ny6He npOXO.II.HJJO pa6oqee 

cosemaHHe no cOTPY.II.HH'!ecTBy Me)KJI.y OKSIH: H 

HCCJJeJJ.oBaTenbcKHMH ueHTpaMH fepMaHHH . Ha cose

lUaHHH 6hUIO OTMel!eHO: «flporpaMMa «feif3eH6epr -

JlaHJJ.ay» (flfJI) CTaJia O'leHb B<UKHbiM HHCTpYMeHTOM 

.II.JJSI no.11..11.ep:JKKH H pa3BHTHSI COTPY.II.HH'!ecT8a Me:l!CJI.Y 

OKSIH: H HayqHhiMH rpynnaMH fepMaHHH 8 o6nacTH 

TeopeTH'IeCKOH cpH3HKH ... ». B 1995 ro.11.y 31 npoeKT 

C08MeCTHbiX HCCJJeJJ.OBaHHH no KBaHT080H TeOpHH 

nOJJSI H SJJeMeHTapHbiX 'laCTHU, TeOpHH Sl.ll.pa H TeOpHH 

KOHJJ.eHCHpOBaHHbiX cpe.11. noJJyqHJJ cpHHaHCOBYIO nOJJ.

JJ.ep:lKKY rrrn. B paMKax rrrn B ny6He 6hiJJO npoBeJJ.e

HO TPH Me)KJI.yHapO.II.HhiX pa6o'IHX co8emaHHSI : 

«nHHaMHKa CO C8SI3SIMH H KBaHT08as! rpaBHTai.(HSI», 

«KpHTH'!eCKHe SIBJJeHHSI H CaMOOpraHH3ai.(HSI», «Cy

nepCHMMeTpHS! H K8aHTOBbie CHMMeTpHH», a TaK:JKe 

Me)KJI.yHapO.II.Has! KOHcpepeHI.(HSI «MeTO.II.bl CHMMeTpHH B 

cpH3HKe». 

C 24 a8rycTa no 7 ceHTS16pS! npoxoJJ.HJJa Me)KJI.yHa

pOJJ.HaSI JJeTHSISI IllKOJJa .II.JJSI CTyJJ.eHTOB «Pa38HTHe 

TeOpHH Sl.ll.pa H cpH3HKH SJJeMeHTapHbiX l!aCTHI.(». lliKO

JJa 6bma opraHH308aHa Jla6opaTopHeH TeopeTH'IecKoif 

cpH3HKH H Ylle6Ho-HayqHhiM ueHTpoM OH:.siH: 8 paM

Kax rrrn H nO.II..II.ep:lKaHa cpoHJJ.OM <l>oJJbKC8areHa. B 

pa6oTe IllKOJJbl yqaCTBOBaJIO 6onee 80 CTyJJ.eHTOB H 

acnHpaHTOB H3 pa3JJH'IHhiX yHH8epcHTeToB fepMaHHH 

H PoccHH, a TaK:JKe A8CTpHH, ApMeHHH, EenhrHH, 

EonrapHH, IlHT8hi, Y36eKHCTaHa. IlpoBeJJ.eHHe noJJ.o6-

HhiX IllKOJJ CTaJIO TpaJJ.HI.(HOHHbiM, OJJ.HaKO 8 1995 fO.II.Y 

8 OCH08Y JJeKUHOHHOH nporpaMMbl 6hiJJa nOJJO:lKeHa 

perHCTpHpOBaHHhiX Ha Bbi'IHCJJHTeJJbHbiX MalllHHaX JJa-

6opaTOpHH, - 300 l!eJJOBeK. 

Y cTaHOBJJeH HOBhiH naJepHbiH npHHTep LaserJet 

4Si, 'ITO 3Ha'IHTeJJbHO yseJJH'IHJJO CKOpOCTb H Ka'leCT

BO ne'laTH. Cnoco6HOCTh npHHTepa K nel!aTH cpaHJios 

s cpopMaTe Postscript cymecTBeHHO o6nerl!HJJa coTpyJJ.

HHKaM nonyqeHHe Kal!eCTBeHHbiX TBepJJ.biX KOnHH Ha

Yl!HhiX pa6oT, pacnpocTpaHS!eMbiX no Internet. 

pOBOJJ.HJJaCh pa6oTa no MOJJ.epHH3ai.(HH nporpaM

MHOf O o6ecne'leHHSI. B qacTHOCTH, Ha cepsepe 

Netw are o6HoBJJeHa sepcHSI naKeTa Reduce, ycTaHoB

JJeHbi cospeMeHHhle sepcHH naKeToB TeX/LaTeX. Co

TPY.II.HHKH na6opaTopHH ocsaHBaJIH HOBble onepa

UHOHHbie cHcTeMbi Windows 95, OS/2, Linux. Bee 6o

nee IllHpOKHe Kpyrn nOJJb30BaTeJJeH npH06ll(aJIHCb K 

o6Meey. HHcpopMauHeH no Internet qepe3 6poyJephi 

Netscape H Mosaic. 

HOBas! HJJ.eSI - 03HaKOMHTb Hal!HHaiOI.l(HX yqeHhiX C 

TeMH «rOpS!l!HMH» npo6neMaMH COBpeMeHHOH 

TeopeTH'IeCKOH cpH3HKH, B KOTOpblX nepeceKaiOTCSI Me

TO.II.bl Sl.ll.epHOH cpH3HKH, TeOpHH SJJeMeHTapHbiX l!aCTHI.( 

H K aHT080H TeOpHH nOJJSI. JleKTOpaMH H!l IllKOJJe 

6hm seJJ.ymHe yqeHhie H3 AscTpHH, fepMaHHH, 

HTanHH, PoccHH, ClllA, YKpaHHhi, <l>paHUHH, lO:JKHOH 

AcppHKH, a TaK:JKe H3 OH:.siH:. 

C OTPY.II.HHKH na6opaTOpHH yqacT80BaJIH 8 op

raHH3aUHH H nposeJJ.eHHH EsponeifcKOH IllKOJJhi no 

cpH3 Ke BbiCOKHX 3HepmH, OpraHH3yeMOH COBMeCTHO 

UEPH H OH:.siH:, KOTOpas! snepBbie npoxOJJ.HJJa neToM 

1995 ro.11.a B ny6He. 

C 26 no 28 HIOHSI B JIT<I> npolllJJo pa6oqee cose

lUaHHe no cpH3HKe npoMe:JKYTOl!HbiX H BbiCOKHX 

3HeprHH, opraHH30BaHHOe C08MeCTHO yqeHbiMH ny6Hbl 

H T aifsaHSI no HHHUHaTH8e H npH no.11..11.ep:JKKe JJ.HpeK

Topa OH:.siH: npocpeccopa B .f .KaJJ.hiilleBCKoro. B pa6o

Te COBell(aHHSI yqaCTBOBaJIH 15 cpH3HK08 H3 HayqHhiX 

ueHTpos H YHHBepcHTeTOB Taif8aHSI . Co8emaHHe noKa-

3an , 'ITO HMeeTCSI pea!lbHas! OCHOBa .II.JJSI IllHpOKOfO 

cOTPY.II.HH'!ecTBa cpH3HKOB 06oeJJ.HHeHHoro HHCTHTYTa 

H TaifsaHSI . B HTorosoM JJ.OKYMeHTe, noJJ.nHcaHHOM 

conp eJJ.CeJJ.aTeJJSIMH oprKOMHTeTa npocpeccopoM 

B.B .EypoBbiM H npocpeccopoM lllHH HaH .siHroM, 

peKOMeHJJ.OBaHO B 6JJH:JKaHwee 8peMS! nOJJ.fOT08HTb 

com allleHHe o coTpyJJ.HH'!ecT8e. 

B 1995 ro.11.y noJJ.nHcaH npoTOKOJJ Me)KJI.y INFN 

(H:TanHSI) H OH:.siH: o COTPY.II.HH'!eCTBe 8 o6nacTH 

TeOpHH nOJJSI H TeOpHH 3JJeMeHTapHbiX l!aCTHU. flpOTO-
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KOJI npeJJ:ycMa1'pHBaeT mmaTy npe6&JBaHHSI Teope

THKOB ,lly6H&J B OTJJ:eneuusrx INFN B Te'lenue wecTH 

Mecsrues excero)l;HO u JJ:eifcTByeT 1'pH ro)l;a. 

TeopeTHKH npoJJ:OJIXCaJJH yqacTBOBaT& B 3KC

nepuMeHTaJJ&H&IX nporpaMMax OI-Uil1, cpeJJ:H KOTOphiX 

cneeyeT oco6o B&meJIHTh ucnepuMeHT ,llEJI<I>l1 B 

UEPH. l1Tom pa60T&J H nnau&J 3TOH 6on&wou Mexcey

uapoJJ:HOH Konna6opaQHH, B TOM 'IHcne H TeOpeTHKOB, 

6&UJH nO)l;Be)l;eHbl Ha npOXO)l;HBWeH B CeHTSI6pe 

1995 ro)l;a B ,lly6ue «HeJJ:ene ,llEJI<I>l1 B Ol1.sll1» 1. 

HecMOTpsr ua uouoMH'IecKue TPYJJ:HOCTH o6wuu 

omeM MeXC)l;ynapOJJ:HbiX OOMeHOB B03pacTaeT. 3To 

npHBO)l;HT K paCWHpeHHIO TeMaTHKH COBMeCTHbiX 

HCcne)l;OBaHHH H yseJIH'IeHHIO 'IHcna COBMeCTHbiX 

ny6nuKauuu. B 1995 roJJ:y COTPYJJ:HHKaMH flT<I> 6&Jno 

ony6nHKOBaHO OKOnO 100 COBMeCTHbiX XCypHMbHbiX 

cTaTeif u JJ:OKn~OB B TPYJJ:aX pamH'IHbiX Kon<Pe

peuuuu. JlononHHTeJibHbiM HCTO'IHHJCOM <j>HHaHCH

poBaHHSI MeXC)l;ynapo)l;HOro COTpyJJ:HH'IeCTBa na6opa

TOpHH cnyxcaT uayqH&Ie <j>oH)l;bl (POCCHHCKHH <j>OHJJ: 

<j>yHJJ:aMeHTaJJ&HbiX uccneJJ:OBaHHH, ISF, INT AS u pSI)]; 

JJ:pymx <j>OH)l;OB), 'laCTb paCXO)l;OB BO MHOmX cnyqasr x 

6epeT Ha ce6sr npHHHMaJOIQaSI CTOpOHa - 3TO, HeCOM

HeHHO, 01'paxcaeT BbiCOKHH HaYtfHbiH ypoBeHb KOn

neJCTHBa na6opaTOpuu. 

Tp~uuuouuo flT<I> COTPYJJ:HH'IaeT co MHOmMH 
• HHCTHTYTaMH H YHHBepCHTeTaMH C1'paH-yqaCTHHU 

OI-Uil1, cpeJJ:H KOTOphlx wupoKo npeJJ:CTaBneH&I uayq

H&Ie ueHTp&I Poccuu u C1'paH CHr. B 1995 roJJ:y s na-

6opaTopuu no KOHTJ'aKTY paOOTaJIO OKOno 90 'leJIO

BeJC, B TOM qucne 65 - HJ C1'paH CHr. 3ua'IHTeJI&Hasr 

'laCTb JCOH1'paKTHHKOB (OKOJIO 40) - MOnO)l;ble 

TeOpeTHKH (MOnoxce 33 neT) HJ C1'paH-yqaCTHHU H 

paJnH'IH&Ix pemouos Poccuu. 

7-10 ceuTSI6psr 1995 r. B flT<I> npoxoJJ:HnH Jace

JJ:anusr MeXC)l;yuapoJJ:HOro coseTa no reopeTH'IecKoH 

<j>HJHKe (MCT<I>). nporpaMMa BTOpOH no C'lery 

ceccuu 6&ma ecrecTBeHHhiM npoJJ:OJixceuueM npe.J;l&Iey

meif, cocTosrsweiicsr roJJ: uaJ~: MCT<I> npoaua

nuJuposan peJyn&TaT&J H nepcneKTHBhi uayqHhiX 

HCcne)l;OBaHHH, Be)J;yll{HXCSI B na6opaTOpHH B paMKaX 

TeM «Teopusr aTOMHOro Sl)l;pa» H «TeopHSI KOH-

JIHTEPATYPA 

1. Devchand Ch., Ogievetsky V. - Nucl. Phys. B, 
1995, vo/.444, p.381. 

JJ:encuposauu&JX cpeJJ:». TeM caMhiM MCT<I> JaseplllHJI 

nepB&Iif :nan csoeii pa6oT&I, uen&JO KOToporo 6&mo 

nonyqeHHe UeJIOCTHOro npeJJ:CTaBJieHHSI 0 fla6opa

TOpHH TeopeTH'IecKOH <j>H3HKH. 

Ben Jace)l;aHHH npeJJ:ceJJ:aTen& MCT<I> 'IJieH-Kop

pecnonJJ:eHT PAH, npo<j>eccop B.A.Py6aKOB. B OTKphi

T&Ix JaCe)l;aHHSIX npHHSIJI yqaCTHe B Ka'leCTBe Ha6JIJO)l;a

TeJISI OT Hauuouan&uoro uayquoro coseTa npo<j>eccop 

Hauuouan&uoro yuusepcuTeTa Taiisausr Illuu Han 

.slur. KpoMe Toro, B pa6oTe ceccuu B Ka'leCTBe 3Kcnep

Ta B o6naCTH CTaTHCTH'IecKOH <j>H3HKH H TeOpHH KOH

)l;eHCHpOBaHHbiX cpe)l; yqaCTBOBaJI npo<j>eccop fl.n&eT

pOHepo (PHM). Ha JJ:Byx OTKphiThiX Jace)l;anusrx 6bmH 

Jacnylllau&J noJJ:po6H&Je JJ:OKJiaJJ:hi pYJCOBOJJ:HTeneii 

rpynn, pa60TaJOIQHX B paMKax YJCa3aHHbiX T~M, H )1;0-

KJla)l; JaMeCTHTensr JJ:HpeKTopa flT<I> npo<J>eccopa 

B.B.Eyposa. 3aTeM 'IJleH&I MCT<I> nposenu ue<J>op

MaJJ&H&Ie JJ:HCKyccuu B rpynnax. o&mo TaKxce npoBe)l;e

uo cneuuan&Hoe Jace)l;auue, ua KOTopoM no npoc&6e 

'IJleHOB MCT<I> c KpaTKHMH coo6meHHSIMH o csoux 

pa6oTax Bhlcrynunu ueKoTop&Ie coTpyJJ:HHKH, pa6oTa

JOIQHe no TeMe «TeopHSI KOH)l;eHCHpOBaHHOrO COCTO

SIHHSI Bell{eCTBa». 

J1TOrOM pa60Tbl CeCCHH SIBHJICSI AOKn~ AJISI 

JJ:HpeKUHH flT<I>. B HeM, B 'laCTHOCTH, OTMe'leHa 

lllHpOTa TeMaTHKH Be)l;YIQHXCSI B flT<I> HCCJieAOBaHHH H 

HaJJH'IHe pa6oT MHposoro KJiacca no seeM rnasu&JM 

uanpaBneHHSIM. HapsrJJ:y c o6meH nonoxcHTeJihHOH 

OUeHKOH HCCJieAOBaHHH, BeAYIQHXCSI no TeMaM 

«TeopHSI aTOMHOro Sl)l;pa» H «TeopHSI KOHAeHCHpOBaH

HhiX cpeA», BbJCKa3aHbl KpHTH'IeCKHe 3aMe'laHHSI B ~

pee ueKOTop&IX TeopeTH'IecKHX pa6oT. B AOKn~e Bbi

CKaJaH&I TaKxce npeAJIOXCeHHSI, KacaJOIQHecsr H JJ:pymx 

acneKTOB XCH3HeAeSITeJibHOCTH Jia6opaTOpHH. 

nocKOJlbKY MHOrHe H3 OTMe'leHHbiX B )l;OKJia)l;e 

npo6neM He MOryT 6&JTb pellleHhl 6e3 nOMepXCKH 

AHPC:KUHH OI-Uil1, MCT<I> uanpaBHJI cneuuanbuoe 

nHChMO JJ:HpeKTopy Ol1.sll1 'lneuy-KoppecnoH)l;eHTY 

PAH, npo<j>eccopy B.f.KaJJ:&JlllescKoMy. 
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OcHosy HayqHoH nporpaMMbl flB3 B HaCTOSIIUee 

BpeMSI COCTaBJISIIOT HCCJie~OBaHHSI BJaHMO~eHCTBHH 

peJISITHBHCTCKHX Sl~ep B 3HepreTn'leCKOM ~uanaJOHe OT 

HeCKOJibKHX coT M3B ~o HeCKOJibKHX T3B .Ha HYKJIOH 

Mll HJ)"'eHHSI KBapKOBbiX H rJIIOOHHbiX CTeneHeH CB0-

6o~bl B Sl~pax, nOHCKa aCHMnTOTU'IeCKHX JaKOHOMep

HOCTeH B noBe~eHUH Sl~epHOH MaTepuu npH BbiCOKHX 

3HeprHSIX CTOJIKHOBeHHSI, a TaK:lKe HJ)"'eHHe CnHHOBOH 

CTPYKTYPbl JierKux ll~ep. 

0CHOBHbiM npHHUHnOM, Onpe~eJISIIOIUHM nJiaHH

posaHue pecypcos B Jia6opaTopuu B yCJioBHSIX npe

~eJibHO ypeJaHHoro 6IO~:lKeTa, liBJilleTCSI o6ecnetJeHne 

co6CTBeHHbiX BOJMO:lKHOCTeH Mll npOBe~eHHSI 3KCne

pHMeHTOB. YcnewHbiH omiT pa6oTbi B 1992-1995 rr. 
noKaJaJI onpas~aHHOCTb o6ne~nHeHnll npoeKTOB 

pa3BHTHSI ycKOpHTeJISI H 3KCnepuMeHTaJibHbiX ycTaHO

BOK B TpH TeMbl nepsoro npuopnTeTa B COOTBeTCTBHH 

C OCHOBHbiMH Ha)"'HbiMH HHTepeCaMH H JanpaWUBae

MbiMH THnaMH yCKOpSieMbiX lJaCTHU (~pa, nOJIS1pH30-

BaHHble ~eHTpOHbl). flpu 3TOM HaJia:lKUBaeTCSI COT

py~HH'IeCTBO ¢H3H'IeCKHX rpynn H ~OCTHraeTCSI One

paTUBHOe MaHeBpHpOBaHUe UMeiOIUHMHCSI pecypCaMH. 

fl03TOMY npe~nOJiaraeTCSI npoMeHUe 3THX TeM Ha 

6Jin:lKaifwyiO nepcneKTnsy. 

PAJ>OTA HA HYKJIOTPOHE 

B 1995 ro~y npose~eHo ~sa ceaHca pa6oTbi c nyq

KOM o6meif npO~OJI:lKHTeJibHOCTbiO BCero 450 'JaCOB 

BMecTO nJiaHHpOBaBWHXCSI 2000 'JaCOB (Mll CpaB

HeHHll: 1100 'JaCOB pa60Tbl B 1994 ro~y) HJ-Ja 610~

:lKeTHbiX orpaHH'IeHnif. OcHOBHbie ycHJIHSI 6biJIH co

cpe~oTotJeHbl Ha HCCJie~OBaHUH H COBepweHCTBOBaHUH 

~HHaMHKH nyqKa H CHCTeMbl ~HarnocTHKH. Bse~eH B 

~eHCTBHe HOBbiH nyJibT ynpasJieHHll CHCTeMaMH YCKO

pHTeJlll. 

C BBO~OM B ~eHCTBHe HYKJIOTpOHa nOJI)"'eHbl Ka

lJeCTBeHHO HOBble BOJMO:lKHOCTH Mll HJ)"'eHHSI Kap

THHbl ~pa Ha cy6HYKJIOHHOM yposHe [1]. Hau6oJiee 

aKTYaJibHOH J~atJeH Mll Jia6opaTopuu SIBJilleTCSI npo

Be~eHne ceaHcos pa6oTbl HYKJIOTpoHa Mll 3Kcnepu

MeHT B Ha BHYTpeHHeH MUWeHU [2], nOJI)"'eHue BbiBe

~eHH ro nyqKa H no~rOTOBKa nepBOO'Iepe~HbiX 3KCne

puMeHTOB Ha ero nyqKax [3]. 
CuHxpo¢aJoTpoH no-npe:lKHeMy npnBIIeKaeT ¢u

JHKOB co scero Mnpa, JaHHTepecosaHHbiX s pa6oTe Ha 

ero n yqKax [ 4]. Cpe~u ~OCTH:lKeHHH nocJie~Hux JieT -

peKOp~Hble ~aHHble no CnUHOBOH CTpyKType ~eHTpOHa 

Ha M aJibiX paCCTOSIHHSIX, HCCJie~OBaHUe KOrepeHTHbiX 

3¢¢eKTOB B npoueccax nepe3ap~Ku, HOBble ~aHHble 

no KYMYJiliTHBHbiM H no~noporoBbiM npoueccaM u ux 

CnHHOBOH JaBHCHMOCTH, Ba:lKHbiH peJyJibTaT pa3HOCTH 

nOJIHbiX Ce'leHHH BJaHMO~eHCTBHSI nOJIS1pH30BaHHbiX 

HYKJIOHOB. 

PaJBHTne Me~yHapo~Horo HayqHo-TexHHtJecKoro 

coTpy~HutJecTBa u npose~eHue cosMeCTHbiX 3Kcne

puMeHTOB B ~pyrux ycKopuTeJibHbiX ueHTpax no 

peJISITHBHCTCKOH ll~epHOH ¢n3UKe OCHOBbiBaeTCSI Ha 

npuop nTeTHbiX ~OCTH:lKeHnllx OlUII1 u ocTaeTcll TecHo 

yB.SJJa HbiM C npo~BU:lKeHUeM HCCJie~OBaHUH Ha C06CT

BeHHOH yCKOpHTeJibHOH 6aJe. 

flyqoK ~eHTpOHOB C 3Heprueif ~0 2 f3B/HyKJIOH 

6biJI npe~ocTaBJieH Mll 3KcnepuMeHTOB Ha BHYTpeHHeH 

Mnwe Hu. fpynnbl C<I>EPA u llEflhTA npo~OJI:lKaJIH 

Ha6op CTaTHCTHKH Mll HJ)"'CHHSI 3HepreTH'ICCKOH 

JaBHCHMOCTH BbiXO~a KYMYJiliTHBHbiX ~poHOB (pH c. 1 ). 
flpO.UOJI:lKaJIOCb HJ)"'eHHe BOJMO:lKHOCTH HCnOJib30-

BaHHH .UByxnJielJCBOfO 3JICKTpOMarHHTHOffi KaJIOpHMCT

pa B pe:lKnMe cosn~eHnH B ycJIOBHSIX BHYTPCHHeif 

MHWCHH HYKJIOTpOHa (pHC. 2). 
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PHc. l. PeJynLTaTbt 3KcnepHMeHTa Ha BHYTpeHHeii MHUJeHH 

HYKflOTpOHa no BbiXOllY cneKTpoB Kyt.tynliTHBHbiX npoTOHOB 

H3 aCHMnTOTH'IeCKHH pelKHM (ll3HHble COTpyllHH'ICCTBa 

C!J>EPA) 

3KCDEPHMEHThl HA BbiBE)lEHHbiX nyqKAX 

O.n.Hoif> HJ JaMe'laTC~JibHbiX oco6eHHOCTeH yCKo

pHTeJILHoro KOMnneKca CHHxpO<i>aJoTpoH - HYKJIOT

poH liBJHieTCll HaJIH'IHe HHTeHCHBHOro nYIJK3 ,D,eHTp O

HOB C Bb!COKOH CTeneHblO nOJillpH33UHH H HMnyJibCOM 

OT 3 .n.o 9 f3B/c. B peaKUHH paJsana nomtpHJOBaHHbiX 

,D,eHTpOHOB BOJMO)I(HO nOJIYlfeHHe BTOpH'IHblX nYIJKOB 

KBaJHMOH03HepreTH'IecKHX nOJillpH3083HHblX npOTO

HOB H HeHTpOHOB. 3To .n.aeT BOJMO)I(HOCTb nposeCTH 

cepHIO YHHKaJibHLrx 3KcnepHMeHTOB Ha nonllpHJOBa H

HOH MHWeHH [5-8) . 

11cnOJib3083HHe nonllpH30BaHHbiX JleHTpOHOB JlJlll 

reHepauHH nOJillpH30B3HHbiX HeHTPOHOB 3H3'1HTeJibHO 

3<f>QJeKTHBHee npH JII060H 3HeprnH no cpaBHeH~IO C 

reHepauHeii npOTOHaMH, T.K. B nocneJlHeM cny'l ae 

nOJIYIJaeMbie HHTeHCHBHOCTH Ha HeCKOJlbKO nOpliJlKOB 

HH)I(e. Eonee Toro, nonllpHJaUHll .n.eHTPOHOB ocTaeTCll 

nocTOliHHOH .n.o II f3B, TOI1l.a KaK ycKopeH He 

nOJillpHJOBaHHbiX npOTOHOB Tpe6yeT CJIO)I(HOH CHCTe

Mbl KOppeKUHH. 

UepBbJii 3KcnepuMeHT ua nom•pnJoaauuoii 
MHWeHH. 8 Te'leHHe KOpOTKOro BpeMeHH, C 24 <f>e B

paJill no 1 MapTa 1995 r ., Konna6opauHll na6opaTopHii 

PoccHH, YKpaHHbl H <l>paHUHH BbinOJIHHna nepsbre 

HJMepeHHll pa3HOCTH nOJIHbiX Ce'leHHH 8JaH MO

)leHCT8HH flCJL(np) npH JHa'leHHliX KHHeTH'IeCKOH 

3HeprHH HeHTpOH08 1,2, 2,5, 3,6 f38. 3Ta Ha6JIIO)lae

Mrul 8eJIH'IHHa HJMepliJlaCb npH nponycKaHHH n p O

Jl0JlhHO-nOJillpH308aHHhiX HeHTpOH08 '1epe3 npOJl0Jlb

HO-nOJillpH308aHHYIO npOTOHHYIO MHWeHb C napan 

JieJibHblMH H 3HTHnapaJIJieJibHbiMH Hanpa8JieHHli MH 
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PHc.2 . CneKTp spet.teHHbtX cosmUieHHH cpa6aTbtBaHHll JlByx

nne'!esoro MHOrOKaHanbHOI'O KanOpHMeTpa H3 CBHHUOBOM 

creKne npH MHHHManbHOM nopore (naHHbie coTpyllHH'IeCTBa 

C!I>EPA) 

nonllpHJauHH. Ebm HcnonbJ08aH nYIJOK Hei-iTpoH08, 

KOTOpbie o6pa308bl8aJIHCb 8 peaKUHH pa38aJia 

nOJillpH3083HHbiX )leHTpOH08, YCKOpeHHbiX Ha CHHXpO

<f>aJOTpOHe J183 0115111. flonllpH308aHHIDI MHWeHb, 

JlJIHHOH 20 CM H JlH3MeTpOM 3 CM, 6b1Jla npeJlOCTa8Jle

Ha DAPNIA (CaKJie, <l>paHUHll) H AproHHCKoi-i 

H3UHOHaJibHOH na6opaTOpHeH (CUJA) H co6paHa B 

.[ly6He 8 MOJlH<f>HKaUHH, xopowo npHcnoco6neHHOH 

JlJ)ll TpaHCnOpTHp08KH (nepeJl8H)I(Hrul nOJlllpH308aHHall 

MHweHb - ITITM). 

IlY'fK08biH KaHaJI JlJlll HJMepeHHH flCJL(np) 6btJl 

o6opynosaH 6epHJlJ1He80H MHWeHbiO JlJlll paJsana Jlei-i

Tpouo8, KOJ!JlHMaTOpOM H MarHHTOM JlJlll n080pOTa 

CnHHa, 'IT06bl OpHeHTHpOBaTb CnHH HeHTpOHa BJlOJlb 

HanpaBJleHHll nYIJKa (pHc.3) . Jla6opaTopHll DAPNIA 

(CaKJie) C)leJiaJia 83)1(Hb1H 8KJla)l 8 8HJle )leTeKTOpOB H 

::lJleKTpOHHKH . <l>HJHKH HJ faT'IHHbl C03JlaJIH H08biH 

nYIJK08biH nOJlllpHMeTp 8 JlOnOJ!HeHHe K cyLUeCTBYIO

LUeMy nOJlllpHMeTpy )leHTpOHHOrO nYIJKa, KOTOpblH 

o6ecne'IH8aeT HenpepblBHbiH KOHTpOJlb OTHOCHTellb

HOH 8eJlH'IHHbl nonllpH3aUHH neiiTpOH08. YcTaH08Ka H 

C8ll3aHHble C HeH ::meKTpOHHKa H CHCTeMa c6opa )laH

HblX npOUIJIH HCnhiTaHHll 8 Ha'lane <f>e8paJill. flYIJOK 

HHTeHCHBHOCTblO 2,1 ·1 09 
)leHTpOHOB 8 UHKJl )laBaJI 

106 
nonllpH308aHHbiX Hei-iTpOHOB npH Tk . = 3,6 f38 H 

In 

8 15 pa3 MeHbWe npH 1,2 f38. IlOJlllpH3aUHll HeHT

pOHHOro ny'IKa COCTa8JlliJla 52%. 

IlpensapHTeJlbHbre pe3yJlbTaTbl no /lcr L (np) noKa-

3btBaiOT, 'ITO :na BeJlH'IHHa C pOCTOM 3HeprHH 
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PHc.3. KoMnJJeKc 3KcnepHMeHTllJibHoro o6opy.!loBaHHJI .llllll H3MepeHH - tlcrL,f..n, p). a) CxeMa pa3MeiUeHHJI o6opy.!loBaHHJI B 

Kopnyce 205: VPI - KaHllJI nyqKa nonllpH30BaHHbiX ,lleHTpoHos; 1 V - KaHllJI nyqKa noJIJipH30BaHHbiX HeiiTpoHos; BT -

6epHJJJJHeBaJI MmueHb .!lJIJI reHepauHH HeHTpoHos; CM - o•mruaiOIUH - MarnHT; Cl---C4- Ha6op KOJJJJHMaTOpos HeHTpoH

Horo nyqKa; SRM - ,llHnOJJbHbiH MarnHT .!lllll noaopoTa cnHHa; PPT - noJIJipH30BaHHaJI npoTOHHaJI MHrneHb. 6) CxeMa 

,lleTeKTopos: Ml, M2 - .!leTeKTopbi MOHHTOpHposaHHJI HeiiTpoHos; T l-T3 - .!leTeKTOpbi TpaHCMHCCHOHHbiX H3MepeHHH 

HeHTpOHOB 

CTpeMHTCJI K Hymo (pHC. 4) B COOTBeTCTBHH C npe.o;cKa-

3aHHeM MO.LJ;eJIH Ha OCHOBe HenepTyp6aTHBHOH KX,U 
.!lJlll CnHHOBbiX 3cpcpeKTOB, r.o;e KBapKOBbie B3aHMO

.o;eHCTBHll Bbl3bJBaiOTCJI BaKY)'MHbiMH fniOOHHbiMH 

nOmiMH, HHCTaHTOHaMH, ,LJ;aBal! OCHOBHOH BKJia.LJ; B Ha-

6JJIO,LJ;aeMyiO senwmHy !J.crL(np). ohiCTphiH cna.o; 

!J.crL(np), Ha6JIIO.LJ;asnmiicll snepBhie, npe.o;nonaraeT, 

qTQ 3TO npe.!lCKa3aHHHe cnpaBe.!l]JHBO .!lJlll H30CnWHO

BbiX cocTOJIHHH I= 0 H I= 1. Ilpe.o;cTaBJilleTCll KpaiiHe 

HHTepeCHbiM H3MepHTh pa3HOCTb nOJIHhiX ceqeHHH 

!J.aL(np) npH nonepeqHoii opweHTaUHH nyqKa H 

MHrneHw. B cooTBeTCTBHH c YKa3aHWliMH ynoMl!HYTOH 

Bblllle MO.LJ;eJIH 3Ta BeJIHqHHa ,ll;OJI)ICHa HMeTh llOBe

.o;eHHe, OTJIHqHOe OT !J.CJL(np) npw BbiCOKHX 3HeprHliX. 

Ilocne B03BpaTa nonllpW3YIOW.ero csepxnpoBO.!lll

m.ero, .coneHow.na s MaiiHu .!lJill IlllM Tpe6yeTCll HO

BhiH coneHow.o;. Pa6oThi no ero W3rOTOBJieHWIO aKTHBHO 

Be.!lYTCll B KpworeHHOM OT,LJ;eJie JIB3. 

CCI>EPA. B paMKax npoeKTa C<I>EPA 2-8 MapTa 

npose.o;eH 3KCnepwMeHT nO H3yqeHHIO TeH30pHOH aHa

JIH3HpyiOW.eH cnoco6HOCTH peaKuww po)J(.!leHWll KYMY

JiliTHBHhiX nWOHOB npH BapWal.IHH HanpaBJieHHJI Bhi

CTpOeHHOCTH CnHHa .o;eHTpOHOB (nO OCH peaKQHH H B 

nepneH.LJ;HKYJillpHOM HanpasneHwH) [9-12]. B KaqecT

se cneKTpOMeTpa HCnOJih3yeTCJI KaHan TpaHCnOpTH

pOBKH nyqKa .!lJIHHOH 70 MeTpOB, BKJIIOqaiOW.HH nl!Th 

OTKJIOHJIIOW.HX MarHHTOB, a TaK)I(e MafHHTHbiH cneKT

poMeTp C<I>EPA, pacnoJio~eHHbie B OCHOBHOM 3Kcne-
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PHc.4. Ilpe.!lBapHTeJJbHbie ,llaHHbie no tlcrL(n, p), nonyqeHHbie 

Ha n yqKe llOllllpH30BaHHbiX HeHTpOHOB. IlpHBe,lleHbl TaKJKe 

H3BeCTHbie pe3yJJbTaTbi LAMPP, PSI H CaKJJe 

pwMe HTaJibHOM 3aJie YCKOpHTeJlbHOfO KOMllJieKCa 

JIB3 . Ilpe.o;sapwTeJihHhie pe3yJihTaThi YKa3hiBaiOT Ha 

OTCYTCTBHe H3MeHeHHll TeH30pHOH aHaJIH3Hpy!OW.eH 

cnoco6HOCTH T20 .!lJill peaKuww d + C ~ 1t- +X B 
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Pnc.7 . 3a8HCHMOCTb acnr.tr.teTpHH nOJJoJKHTenbHO H oTpnu a

TenbHO 38p1lKCHHblX DHOHOB OT Hr.tnynbCa nepBH'IHbiX llCHT

pOH08 (cneKTpor.teTp ,IlHCK) 

3aBHCHMOCTH OT BesJH'IHHbi KyMymiTHBHoro 'IHCJJa X 

(pHC. 5), 'ITO npOTHBOpe'IHT npe.llCKa3aHHSIM paC'ICTOB, 

BbmonHeHHbiX 8 par.tKax HYJCROHHOH MO.IlesJH. Pe3yn L

TaTLI 3KCnepHMCHTa n03BOnSIT ycTaHOBHTb CBSI3b MCJK

.IlY HMH'IHCM MynbTHKBapKOBbiX COCTOSIHHH B Sl.llpax H 

cnHHOBOH CTpyKrypoif BbiCOKOHMnynbCHOH 'laCTH Bon 

HOBOH <IJYHKUHH .neifTPOHa. 

KpoMe Toro, npoBe.neHbl ncCJJe.noBaHHSI Bblxo .na 

KyMynSITHBHbiX K"-MC30HOB npH <!JparMeHTaUHH Hen o-
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PHC.6. 3aBHCHMOCTb 8CHMMCTpHH pOJKllCHHll DHOHOB, npOTO

HOB H K80HOB C Hr.tnynbCOM 0,8 r38/c OT KHHCTH'ICCKOH 

3Heprnn HaJJeTaJOwHx llCHTpoHOB (cneKTpoMeTp KACOHit) 

nS1pH30BaHHbiX ,llCHTpOHOB MSI DO,IlroTOBKH 3KCne

pHMCHTa no H3MepeHHIO T20 peaKUHH d + c ~ r +X 

H nOnY'JeHbl HOBble ,llaHHble no <!JparMeHTaUHH ,lleHTpO

HOB B Kyr.tynSITHBHble nHOHbl .llO KyMynSITHBHOrO 'IHCna 

X= 1,95. 
B pa6oTe Ha nY'JKe npHHMa Y'JaCTHe rpynna H3 

BOCbMH <!Jn3HKOB H3 ynnBepcnTeTOB Harou u Mus..n-

3aKH. SfnOHCKHe <IJH3HKH Y'JaCTBOBMH He TOnbKO B 

pa3pa60TKe nporpaMMbl HCCJJe,llOBaHHH, HO H npe.no

CTaBHnH ueHHoe 3KcnepnMeHTanbiwe o6opy.noBaHHe 

(.lleTeKTOpbl, :ilnCKTPOHHKy), a TaKJK:e npe.nycMOTpenH 

<lJnHaHCOBoe Y'JaCTHe B pacxo.nax, CBSI3aHHbiX c pa6o

TOH CHHXpoQla30TPOHa. 

CneKTpOMeTp KACUU:A. nonY'JeHbl HOBble 3KC

nepHMeHTMbHble .llaHHble no aCHMMeTpHH pO)I(,IleHHSI 

a.npoHoB B peaKuuu di + 12C ~ (1t,K,p) +X Ha nY'JKax 

BeK"tOpHO-nOnS1pH30BaHHbiX .lleHTpOHOB C 3HeprHSIMH 

1,23 H 2,5 f<lB/HyKnoH . BTopH'IHble 'laCTHUbl 

perHCTPHpOBMHCb no.n yrnoM 24° C HMnymcaMH 0,8 H 

I f3B/c [13]. Ha6niO.naeTCSI yr.teHbllleHne acHMMeTpHH 

C yaenH'IeHHeM 3HeprHH .neifTpOHOB, a TaKJK:e C 

yaenH'IeHHeM HMnynbCa BTOpH'IHbiX '18CTHU (pHC . 6) . 

B HacTos.mee BpeMSI He cymecTByeT 3aKOH'IeHHOH 

TeOpHH nonS1pH38UHOHHbiX SIBneHHH B a.npOH-SI.IlepHbiX 

B3aHMo.neifcTBHSIX. H3Y'JeHne cnHHOBbiX s.aneHHH B 

o6naCTH nepeXO.IlHOrO peJK:HMa TOnbKO Ha'IHH8eTCSI . 

0o:3TOMY npoBe.lleHHble H3MepeHHSI nonSipH3aQHOHHbiX 

3<l>¢eKTOB He06XO.IlHMbl MSI npOBepKH H C03.1laHHSI 

pa3nH'IHbiX TeopeTH'IeCKHX no.nxo.noB . 

CneKTpOMeTp ]lUCK. H3MepeHa BeKTopHaSI 

aHann3npyiOIUaSI cnoco6HOCTb, BKniOlfaSI KYMY-

nSITHBHYIO o6naCTb, B peaKUHH B38HMO.IleHCTBHSI 

nOnSipH30BaHHbiX penSITHBHCTCKHX .neifTpOHOB C SI.Ilpa

MH Bo.nopo.na H yrnepo.na [ 14,15]. H3MepeHa BenH'IHHa 



H 3HaK aCHMMeTpHH pO)I(JleHH.II ~-MeJOHOB (pHC.7). 

Mo,~~;e;mposaHHe noKaJano, 'ITO o6pa30BaHHe nHOHOB 

npH pacna,~~;ax pe30HaHCOB HrpaeT Ba:liCHYIO pOIIb B KH

HeMaTH'leCKHX o6JiaCT.IIX, r,D;e O,II;HOCllHHOBbJe llHOHHbJe 

aCHMMeTpHH HMeiOT 3Ha'IHTeJibHYIO BeJIH'IHHy. 

CTpnMepuag KaMepa I'HiiC. Ha cTpHMepHoii: Ka

Mepe cneKTpOMeTpa fl1EC HCCJie,D;OBaJJaCb 3ap.II,D;OB0-

06MeHHa.ll peaKUH.II A(t, 3
He) npH HMnynbce nyqKa 

TPHTH.II 9 f3B/c [16-18] . BHYTP" KaMepbi ycTa

HaBJIHBaJJHCb MarHHeBa.ll H ymepo,D;Ha.ll MHllleHH, 

ll03TOMY BCe 'laCTHUbi, po)I(JlaiOIJ.lHeC.II BO BJaHMO

,D;eHCTBHH, pernCTpHpOBaJJHCb H H3Mep.IIIIHCb npaK

TH'leCKH B 41t-reoMeTpHH. KHHeMaTH'leCKHe xapaKTe

pHCTHKH aHaJJH3Hp0BaJJHCb TOJibKO B TOM CJiy'lae, 

KOr,D;a Ha6JIIO,II;aJJC.II e,D;HHCTBeHHbiH OTpHUaTeJibHbiH 

nHOH. KaK O)J(H,II;aJJOCb, 3TH nHOHbi ,D;OJI)J(Hbi 6bJJIH 

reHepHposaTbC.II B pacna,~~;ax A --HJo6apbi, BOJ6y)I(Jla~

MOH Ha KBaJHCB060,D;HOM HeHTpOHe B .~~,~~;pe-MHllleHH. 

TaKoii cueHapHii O)J(H,D;aJJC.II npH snoJIHe ecTeCTBeHHOM 

npe,D;OOJIO)J(eHHH, 'ITO 3ap.11,11;0B0-06MeHHa.ll peaKUH.II 

npoHcxo,D;HT Ha KBaJHcso6o,D;HbiX HYKIIOHax ne

pmpepHH .11,11;pa H 'ITO B npouecce ,II;OMHHHpyeT O,II;HO

llHOHHbiH o6MeH. 

CneKTp nHOHOB, HJMepeHHbiH B 3KcnepHMeHTe, 

cpaBHHBaJlC.II C paC'leTHbiMH npH pa3IIH'IHbiX npe,~~;no

JIO)J(eHH.IIX. EbiJIO o6Hapy)J(eHo, 'ITO TOJihKO 60-70% 

llHOHOB npOHCXO,D;HT OT B036y)I(JleHHH H306apbl Ha 

KBaJHCB060,D;HOM HYKIIOHe MHllleHH. AHaJJH3 KHHeMa

TH'leCKHX OC06eHHOCTeH llHOHOB BHe CneKTpOB, o6yc

JIOBJieHHbiX B036y)I(JleHHeM H306apbl, llOKaJaJJ, 'ITO 3TH 

llHOHbl YHOC.IIT OCHOBHYIO 'laCTb HMllYJibCa OT,D;a'IH B 

npouecce nepe3ap.II,D;KH (70% ), a HMnyJihC qacTHUbi 

OT,D;a'IH (MHllleHH) MeHee 150-180 M3B/c. TaKHe xa

paKTepHCTHKH ,II;OJI)J(Hbl noJiyqaTbC.II B CJiyqae B036y)J(

,D;eHH.II H306apbl B HaJJeTaiOIJ.leM .11,11;pe H npH KOrepeHT

HOM MeXaHHJMe o6paJOBaHH.II llHOHOB. 

L{n.11 yny'lllleHH.II KHHeMaTH'leCKoro aHaJJHJa 

cneKTpOMeTp ,D;OllOJIHeH CHCTeMOH HJMepeHH.II Bpe

MeHH nponeTa nyqKOBbiX .11,11;ep TPHTH.II. AHaJIHJ nep

BbiX ,D;aHHbiX llOKaJaJI , 'ITO ,II;OCTHraeTC.II TO'IHOCTb 

HJMep eHH.II HMllYJibCa OKOJIO 20 M3B/c npH HMllYJib

ce 6 f3B/c. 

AnaJIH3 uutlJopMauuu c nylLipLKOBLIX KaMep 

Bo,~~;opo,~~;uag KaMepa. ITpo,~~;OJI)J(aJIHCb o6pa6oTKa 

H aHaJJH3 pe3yJibTaTOB nO BJaHMO,D;eHCTBH.IIM JierKHX 

.II,D;ep C "npOTOHaMH [19-22) . IloJiyqeHbl HHBapHaHT-

HbJe c e'leHH.II HYKJIOHOB B 
4

Hep-cTOJIKHOBeHH.IIX. B dp-, 
3
Hep- H 

4
Hep-B3aHMO,D;eHCTBH.IIX aHaJJH3HpOBaJIHCb 

npOCTpaHCTBeHHbie KOppeii.IIUHH, CB.IIJaHHbie C BJaHMO

,D;eHCTBHeM B KOHe'IHOM COCTO.IIHHH . IloKaJaHa 

npHHUHllHaJlbHa.ll B03MO)J(HOCTb llOJiyqeHH.II B paMKaX 

HMny iihCHoro npH6JIH)J(eHH.II sepo.IITHOCTH D-BOJIHbi B 

,D;eHTp OHe npH HCllOJib30BaHHH nyqKa BeKTOpHO

llOII.IIp H30BaHHbiX ,~~;eiiTpoHoB . Ha ocHose 3KcnepHMeH

TaJJbHoro HJyqeHH.II KHCIIOpO,D;-npOTOHHbiX BJaHMO

,D;eHCTBHH llOKaJaHO, 'ITO O,II;HHM H3 OCHOBHbiX 

HCTO'IHHKOB 06HJibHOrD BbiXO,D;a <X-'laCTHU .IIBJI.IIIOTC.II 

cpparMeHTbl 
8
Be (pHC. 8). 

Ha cTaTHCTHKe 150000 Tpex- H n.IITHJiyqeBbiX co-

6hiTHH npo,D;OJI)J(aJIOCb HJyqeHHe yJKHX a,~~;poHHbiX 
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PHC.9. C2 - OTHOWCHHC 'IHCJia nap HllCHTH'IHbiX nHOHOB K 

'IHCJIY nap, nOflY'!CHHbiX MeTOJlOM nepeMCWHBaHHJI (BOJlO

poJlHall ny3blpbKOB3JI KaMepa) 

COTPYJlHHlJECTBO HA JlPYmX YCKOPHTEJUIX 

B Te'lenue 1992-1995 rr. COTJ>Y.D.HUKaMu na6o

paTopuu 6binU HanruKeHbl COBMCCTHbiC pa60Tbl 8 3KC

nepUMCHTaX NA45, NA49, W A98 ua SIJlepHbiX nyqKax 

SPS B UEPH. HoBble nepcneKTUBbl uccne.D.osauuli n o 

pemiTUBUCTCKOH SI.D.epHOH cj>UJUKe OTKpbiBaJOTCSI B 

o6nacTu 3Heprnli nops..D.Ka uecKOJibKUX T3B ua HYK

nou. 3KcnepuMeHTbl ALICE u CMS ua LHC .D.a.D.YT B 

3TOM OTHOWCHUU UHcj>OpMaUUIO KaK no ,IJ,eTanbHOH 

KaPTUHe MHO)KCCTBCHHOro pO)K.IJ.CHUJI, TaK H n o 

)KCCTKUM KXJl-npoueccaM, BKJIJO'Iall po)K.IJ.euue npo

Me)KYTO'IHbiX BCKTOpHbiX 60JOHOB, npu yJibTpape

JISITUBUCTCKUX 3HeprUSIX CTOJIKHOBCHHSI. 

NA45. 3asepweHo COJ.D.aHue cucTeM&I .D.eTeKTopos 

TJ>Urrepa nepBOfO ypOBHSI .II.JISI 3KCnepHMCHTa 

CERES/NA45 B UEPH, u uatJaT ua6op CTaTUCTUK U 

B nY'IKax SI.D.ep csuuua (puc. 10). 3asepweua o6pa6oT

Ka 3KCnepuMeHTanbHbiX ,IJ,aHHbiX C ycTaHOBKU 

CERES/NA45 no po)K.IJ.eHuJO 3JieKTJ>OH-noJUTJ>OHHbJ X 

nap 80 BJaUMO,IJ,CHCTBUU SIJlep cepbl C SI.D.paMH JOJIOTa. 

06Hap~eHO, 'ITO B OTJIU'IUC OT CJIYtJall npOTOH-SIJlep

HbiX BJaUMO,IJ,CHCTBHH, r.D.e cj>opMa cneKTpa UHBapuaHT

HbiX Mace U BbiXO.D. 3JICKTpOH-nOJUTpOHHbiX nap XO

powo OnUCbiBaJOTCSI HJBCCTHbiMU UCTO'IHHKaMU OT a,u

pOHHbiX pacna.~~.os, B cnyqae S-Au-cToJIKHOBeHH ~I 

06Hapy)KeHO cyweCTBCHHOe yCUJICHUe BbiXO,IJ,a 3JICKT

pOH-nOJUTpOHHbiX nap B 06JiaCTH 3cj>QJeKTHBHbiX MaCe 

Menee 250 M3B/c
2

. 

NA49. llns. 3KcnepHMeHTa NA49 pa3pa6oTaHa, 

HJfOTOBJieHa H BBe,IJ,eHa 8 pa6oTy BpeMSinpOJICTHall 
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+ - -
peJOHaHCOB B peaKUHSIX np ~ pp1t 1t 1t H np ~ 

~ pp1t+1t-1t-1to npu uMnyn&ce HCHTpOHOB Pn = 5,20 ± 

± 0,16 f3B/c. ll,nSI nOHCKa HUJKOJie)KawUX rJIJ060Jib- · 

HbiX COCTOSIHUH C wupuHaMH OT 2 .11.0 50 M3B, pacna-

.D.aJOIUUXCSI no KaHany 1t + 1t -, 6biJIO npOCKaHUpOBaHO H 

HJMepeHO 30000 C06biTHH (nOJIHall CTaTHCTHKa -

70000 co6&JTHH). B&monueua oueHKa o6nacTH HJJly-

'leHHSI 8 peaKUHH np ~ 1t-1t-X MCTO.D.OM HHTepQ>epeH

UHH (pHC. 9), nOJIY'!CHa BeJIH'IHHa (1,32 ± 0,16) cj>M (23]. 

Uponauosa. KaMepa (TUK-200). BeJynbTaT&J 

aHanHJa cj>HJI&MOBOH HHcpopMauHH Ha TITK-200 noJBo

JISIT C.D.eJiaTb 060CHOBaHHe MaCWTa6HOf0 3JICKTpOHHO

ro 3KcnepHMeHTa no MYJibTHQ>parMeHTaUHH pemiTH

BHCTCKHX SIJlCp (24-27 ,30,31] H nOHCKY H-.D.H6a

pHOHOB [32]. B tJaCTHOCTH, Hccne.D.OBancs. npouecc 

MYJibTHcj>parMeHTaUHH pens.THBHCTCKHX li.D.ep yrnepo.11.a 

B TpH <X-'IaCTHUbl. CpasuenHe .D.aHHbiX Ha pa3HhiX 

SIJlpaX-MHWCHSIX n03BOJIHJIO JaKJIJO'IHTb, 'ITO .II.JISI Jier

KHX SI.D.ep, nO-BH,IJ,HMOMy, .II.OMHHHpyeT .D.HQJpaK

UHOHHbiH MeXaHH3M KOrepeHTHOH MYJibTHQJparMeH

TaUHH, a .D.JISI TSI)KeJibiX - KYJIOHOBCKHH. 

CHCTeMa HJ 600 CUHHTHJIJISIUHOHHhiX C'ICT'IHKOB CO 

cpe.D.HHM BpeMeHHbiM pa3peweHHeM 70 nc (pHC. 11). 

3Ta CHCTeMa ycneWHO OTpa60TaJia B .II.JIHTeJibHOM ce

aHCe Ha ycKopHTene B UEPH Ha nyqKe li.D.ep CBHHUa. B 

Hos.6pe-.D.eKa6pe 1995 r. 
WA98. AHanHJ HHcj>opMaUHH c speMllnponeTHOH 

CHCTCMhl (pa3peweHHC 135 nc) COBMCCTHO C TpeKOBOH 

HHQJOpMaUHeH nOJBOJIHJI U,IJ,CHTUQJUUUpOBaTb 8 3TOM 

3KCnepUMCHTe KaOHhl U aHTUnpOTOHhl (puc. 12). 

KanH6posKa KanopuMeTpa Hynesoro yrna .11.ana 

BeJIU'IHHY 3HepreTu'!ecKoro paJpeweHUSI nyqwe 2% 

npu 3Heprnu 160 A f3B [34] . flo QJU3U'!eCKOH npor

paMMe 3Toro 3KcnepHMeHTa rpynnoii 0115111 npe.D.Jio

)KeHo H3YtJCHUe o6pa30BaHUSI aHTUMaTepHH U aCHMn

TOTH'ICCKHX CBOHCTB 06pa30BaHUSI a.D.pOHOB. 

ALICE. fpynna coTpy.D.HUKOB 0115111 npuHSIJia 

yqaCTHC 8 pa3pa60TKe U UJfOTOBJICHUH C'leT'IHKOB fle

CTOBa. 11cnhiTaHUe .D.Byx TaKUX .II.CTCKTOpOB Ha nyqKe B 

UEPH .11.ano speMeHHOe paJpeweHue 40 nc npH 3¢

cj>eKTHBHOCTu 94% (puc. 13). flpoBe.D.eHO npe.D.BapH

TCJlhHOC npoeKTHpOBaHHe CBepxnpOBO.II.SIIUero .D.HnOJih

HOrO MarHHTa .II.JISI MIOOHHOrO cneKTpOMeTpa. BhlnOJI

HCHO MO.D.eJIHpOBaHHe pa3peweHHSI H B03MO)KHOCTeH 

BOCCTaHOBJieHHSI TpeKOB BO BHYTpeHHeH TpeKOBOH CHC

TeMe Ha OCHOBe paJJlH'IHhiX THnOB KpeMHHeBbiX .D.eTeK

TOpOB (35-38,41]. 

CMS. C noMOIUhJO reHepaTopa HIJING Hccne.D.o

saHhJ paJJlH'IHhiC B03M0)KH0CTH .II.JISI OUeHKH Heynpy

fOCTH Si.D.pO-li.D.epHbiX CTOJIKHOBeHHH npH 3HeprHH 

cToJIKHOBeHHSI 5 A T3B [39,40]. OueHKa HeynpyrocTH 



BC I, BC2, BC3 - Cherenkov Beam Counters 

vw - VetoWall 

vc - Veto Counter 

MD - Multiplicity Detector 

-3m -2m -1m Om lm 2m 3m 4m Sm 6m 

PHc.IO. CxeMa .ueTeKTopos Jl1lll TpHrrepa nepsoro yposHll cneKTpoMeTPa CERES/NA45 s 3KcnepHMeHTax c llll.paMH CBHHUa 

(coTpy.UHH'IeCTBO J]J1CK) 

. Test of Dubria's Scintillation 

Counters for the Left TOF Wall 

at the ·N A49 Experiment 

52 ±4 ps 

PHc.ll . CTa6H11LHOCTL speMeHHoro pa3peweHHll npH .uon
rospeMeHHOM o6ny'leHHH O.UHOfO H3 .UeTeKTOpOB fO.UOCKO· 

na speMeHH nponeTa ycTaHOBKH NA49 (coTpy.UHH'IeCTBO 

C<l>EPA) 

nO KOMnOHeHTe raMMa·KBaHTOB B HanpasneHID!X Ma

JlbiX ymos npe.ucTaBnlleTcll HaH6onee onTHMaJILHOH. 

il03TOMY npe.!IJlaraeTCll .UOnOJlHHTb 3HI HanpaBJleHHll B 

3KcnepHMeHTe CMS 3neKTpoMarHHTHbiMH KanopHMeT-

WA98, 160 AGe V Pb+Pb, December 95 
10 3~------~------------~--------------. 

10 

10 

0 0.2 

1.6<p<5.0 GeV/c • 

0.4 

MASS 

1.4 

G•V 

PHc. l 2. CneKTP oTpHUaTeJILHLIX 'laCTHU s coy.uapeHHliX 

li.Uep CBHHUa npH 160 A f3B no H3MepeHHJIM C I'O.UOCKOnOM 

BpeMeHH npo!leTa H TpeKOBOH CHCTeMOH 3KCnepHMeHT3 

WA98 

paMH, npe.umrma'leHHbiMH .!IJlll HCCJle.UOBaHHH C Tll)l(e- 1 

JlbiM HOHaMH. 

HADES. Ha ocHoBe npHMeHeHHll HMeiOruerocll B 

flB3 OnbiTa no npOH3BO.UCTBY MHOronpOBOJlO'IHbiX .ue-
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Pestov Counter - CERN PS test - August '95 
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PHc.l3. BpeMeHHoe palpeweHHe c'!eT'fHKOB necrosa (Kon

na6opauiDI ALICE) 

TeKTOpOB (28,29] BbtnOJIHeHbl pa60Tbl no pa3pa60TK3M 

Koop.II.HHaTHbJX .ll.eTeKTopoB .II.Jl,. ycTaHOBOK HADE S 

(SIS), npe.II.H33H3'1eHHbiX .II.Jl,. HJ}"'eHH,. BeKTOpHbi X 

MeJOHOB n9 3JieKTpOH-n03HTPOHHOH MO.II.e pacn3.11.a Ha 

TncenoHOHHOM CHHXPOTPOHe SIS (GSI, JlapMWT3.1J.T). 

llpe.II.CTaBJieH npoeKT «YcTaHOBKa HADES (}"'aCTue 

J1B3 011.SI11)» Ha oceHHeH ceccHH nKK no cfJHJHKe 

'laCTHU. llpoeKT 0.11.o6peH llKK, aBTOpaM npe.II.JIOJKeHO 

TaKJKe paCCMOTpeTb BOnpoc 0 npO.II.OJIJKeHHH 3KC

nepHMeHTa Ha HYKJIOTpoHe. 

~ 
I 
I 
L 

.,, 
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STAR. EcTeCTBeHHbtM paJBHTHeM uccne.II.OBaHHH 

cnHHOBbiX H UBeTOBbiX CTeneHeH CB060.II.bl SIBJI~eTC~ 

YtfaCTHe B 3KcnepuMeHTe STAR Ha KonnaH.II.epe ~.11.ep H 

non,.pH30BaHHbJX npoTOHOB RHIC. Ha ocHOBe MO.II.e-· 

JIHpOBaHH,. Bb16paHa KOHUenUH,. .ll.eTeKTOpa MaKCHMy

Ma JIHBH,. .II.Jl~ TOpUeBOrO 3JieKTpOMarHHTHOro KaJIOpH

MeTpa. 3ctJcfJeKTHBHOCTb perHCTpaUHH 3JieKTpOMarHHT

HbiX JIHBHeH H BbUleneHH~ np~MbiX raMMa-KBaHTOB 8 

Bbt6paHHOH CXeMe .ll.eTeKTOpa MaKCHMyMa JIHBH~ 6y.11.eT 

COCTaBJI~Tb He HHJKe 70% (pHC. 14) (33). 
DELPHI. Ha ycTaHosKe DELPHI npo.11.onJKanucb 

uccne.II.OBaHH,. peaKUHH e + + e- ~ e + + e- +X, rne X 
- CHCTeMa 3.11.p0HOB HJIH JienTOHH~ napa (42]. 

0CHOBHbJe pe3yJibTaTbl nOJI}"'eHbl B TaK Ha3bJBaeMOH 

MO.[le O.!lHHO'IHOro Me'leHH,., KOr.[la B ycTaHOBKe 6bJJJH 

3aperHCTPHPOBaHbl pacce,.HHbJH 3JieKTpOH (n03HTpOH) 

H CHCTeMa pOlK.!leHHbiX 80 B3aHMO,!leHCTBHH .UBYX 

cfJoTOHOB '13CTHU. B CJIYtfae perucTpauuu pacce~HHoro 

3JieKTpOHa (n03HTpOHa) npH .[lOCTaTO'IHO BbJCOKOM Q2 

npouecc MOJKeT 6b1Tb npe.li.CTaBJieH KaK my6oKoHeyn

pyroe pacce~HHe 3JieKTpOHa Ha KBa3HpeanbHOM cfJOTO

He MHWeHH. TaKHe HCCJie.li.OBaHH~ no3BOJI~JOT H3Y'faTb 

3.11.POHHYJO CTPYKTYPHYJO cfJYHKUHJO cfJoToHa Fi(x, Q2
) 

HJIH npoBO.UHTb TeCTbJ K3Jl B Mone, Korna cucTeMa X 
npe.li.CTaBJI~eT co6oif nenTOHHYJO napy. 

OcHOBHbJe pe3ynhTaTbJ: 

• H3MepeHa CTPYJCTYPH~ cfJYHKUH~ cfJoToHa npu 

cpe.li.HHX JHa'leHH~x nepe.ll.aHHoro 4-HMnynhca 

(j 12 H 90 f3B
2 

(puc. 15); 

• npose.ll.eHbJ uccnenosaHH~ K3Jl-npouecca poJK

neHH,. MIOOHHbiX nap B HHTepsane H3MeHeHH~ 

(j oT npaKTH'IeCKH Hynesoro JHa'leHH~ no He

CKOJibKHx TbiC~'I f3B
2

. 

PHc.l4 . KoMnaKTHbiH Monynb cseTonpHeMHHKa 

H3 16 <l>3Y CUHHTHflflliUHOHHOfO neTeKTopa 

MaKCHMyMa nHBHll nnll 3KcnepHMeHTa STAR Ha 

ycTaHOBKe RHIC (coTpynHH'IecTso .LUiCK) 



KauaJiupoaauue. KoMnhJOTepHoe Mo,neJutpo-

8amte noKaJaJIO, 'ITO HCnOJib308aHHe MOHOKpHCTaJIJI08 

80Jib¢paMa 8MeCTO 06bi'IHbiX KpeMHHe8blX MO)I(eT 

Y8eJIH'IHTb Ha nop.smoK 3¢¢eKTH8HOCTb 8bi8o.na nyqKa, 

11 oHa cocTa8HT oKoJio 25% [43--47]. 
B paMKax coTpy.nHH'leCTBa c UEPH wccne,no8aHa 

Ja8HCHMOCTb HOHHJauHoHHbiX noTepb YJibTpape

JISITH8HCTCKHX npOTOH08 8 OpHeHTHp08aHHOM MO

HOKpHCTaJIJie KpeMHHSI OT 8eJIH'IHHbl ero H3rH6a. Ilo

KaJaHO, 'ITO 8eJIH'IHHa HaH60Jiee 8epOSITHbiX noTepb 

3HeprHH H HX pa36poca .ll;JISI OTKJIOHeHHOH ¢paKQHH 

nyqKa yseJIH'IH8aeTCSI nO Mepe npOHHKH08eHHSI 8 

KpHcTanJI Ha yqacTKe c y8eJIH'IH8aJOmeiicll KpH8HJHOH. 

Ilpe.nJIO)I(eHa KOMneHCauHSI ,neHCT8HSI npOCTpaHCT-

8eHHOro 3apSI,na 8 JOHaX nepeCe'leHHSI nyqK08 KOJIJiaH

,nepa nocpe,nCT80M opraHHJauHH CTOJIKH08eHHH 

uwpKynwpyiOmero nyqKa c npocTpaHCT8eHHbiM JapSI

.noM nyqKa 3JieKTpOH08 MaJIOH 3Hepm_w. KoMnhJOTep

HbiH aHaJIHJ, npo8e,neHHbiH .nJISI KOJIJiaii.nepa LHC, 

noKaJan, 'ITO reHepwpyeMbiH pa36poc ¢aJ 6eTaTpoH-· 

HbiX KOJie6aHHH MO)I(eT 6hiTb YMeHbllleH Ha .D;8a nOpSI.D;

Ka npH .ll;OCTH)I(HMOH TO'IHOCTH npHroT08JieHHSI napa

MeTp08 KOMneHCHpYJOUlero 3JieKTPOHHOro nyqKa. Ilpe,n

JIO)I(eHHaSI CXeMa KOMneHCaQHH MO)I(eT nOJBOJIHTb 

ysenH'IHTb cseTHMOCTb KOJIJiaii.nepa. 
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PHc.15 . 3KcnepHMeHT DELPHI. CTpyx:TypHaJt <PYHKUHll 

<IJoTOHa ~ Will JierKHX KBapKOB npH cpe,nHeM 3Ha'leHHII 

nepe,na HOro 4-HMTIYilbCa 12 f3B2 

IIPUKJIA)(HhiE R)(EPHO-<I>U31fqECKHE UCCJIE)(OBAHUR 

J1HTepec K nyqKaM YCKOpHTeJibHOrO KOMnJieKCa 

nB3 B03pOC H B CBSIJH C aKTYaJibHOCTbJO npopa60TKH 

SI.D;epHO-¢H3H'leCKHX acneKTOB 3JieKTpOSI.D;epHOrO MeTO

,na reHepauHH 3HepmH H TpaHCMYTauHH pa,nHO

aKTHBHbiX OTxo.nos. OnTHMaJibHhie JHa'leHHSI 3Hepmw 

nyqKa COCTaBJISIJOT nop.smKa 1 f3B, 'ITO OJHa'laeT H 

OTHOCHTeJibHO He60JiblllHe 3HepreTH'leCKHe JaTpaTbl 

Ha pa6oTy ycKOpHTeJISI no 3TOH nporpaMMe. 

B paMKax TeMhi «TeopeTH'leCKHe " 3KCnepwMeH

TaJibHhie HCCJie,nosaHHSI 3JieKTpo.smepHoro cnoco6a no

nyqeHHSI 3HeprHH H TpaHCMYTaQHH pa,nHOaKTHBHbiX 

OTXO.Il;OB» npOBO.D;SITCSI pa60Tbl no pa3pa60TKe H MOH

Ta)l(y yJJioB KanopwMeTpa .neneHHH ypaHa " HJMepw

TeJibHOH annapaTypbl Ha ycKOpHTeJibHOM KOMnJieKCe 

nB3. Ha CHHXpo¢aJoTpOHe npO.D;OJI)I(eHbl 3KCnepH

MeHTbl no reHepauHH HeHTpOHOB npH BJaHMO.D;eHCTBHH 

penSITHBHCTCKHX St,nep c npOTSI)I(eHHOH CBHHLIOBOH 

MHilleHblO. IloJiy'leHbl HOBbie ,naHHble no BbiXO.D;y HeHT

pOHOB B 3HepreTH'leCKOM .D;HanaJOHe nepBH'IHbiX npo

TOH08 OT 2 .11;0 8 f3B (pHC. 16), aHaJIH3 KOTOpbiX nOJ

BOJJSieT OnTHMH3HpOBaTb 3HeprHIO nepBH'IHOro nyqKa 

II napaMeTpbl KOHBepTOpa no,nKpHTH'leCKOH c6opKH 

yCTaHOBKH «3HeprHSI». MaKCHMYM uenesoii ¢YHKLIHH 

F(EP) = Yn / W Haxo,nHTCSI B o6nacm 1-2 f3B, r.ne 

E - 3Hepmll nepBH'IHOro nyqKa, Y - HeiiTpOHHbiH p n 

BbiXO.Il;, W - 3JieKTpH'IeCKaSI MOU{HOCTb, nOTpe6JISie-

MaSI YCKOpHTeJieM. 
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B 1995 roily )lesnenbHOCTb J1CB3 6bma cocpe)lo

TO'leHa Ha cne)lyJOIUHX OCHOBHbiX HanpasneHHSIX: 

- 3KCnepHMeHTbl B o6naCTH cpH3HKH 'laCTHU; 

- llO)lfOTOBKa HOBbiX 3KCnepHMeHTOB; 

3KCIIEPHMEHThl B Hfl>B3 (CEPIIYXOB) 

3KCqAPM. 11JyqanHCb xapaKTepHCTHKH po)I(Jle

HHSI H pacna.ua oqaposaHHbiX qacTHU, H ocymecTsnRn

CR nowcK 3KJOTH'leCKHX a.upoHoB. B 1995 r . 6hmo o6-

pa6oTaHO H npoaHanHJHposaHo = I 08 
co6hiTHii ( oKono 

60% BCeH HaKonneHHOH HHcpOpMailHH) C nOMOIUbiO 

nporpaMMbl reoMeTpH'IeCKOH peKOHCTpyKUHH. 

11ccne)loBanHch oqaposaHHbie 6apHOHbi A; , :=.; H 

1:~, o6paJoBaHHbie B HeiiTpOH-ymepOJlHbiX BJaHMO

AeiicTBHRX . llonyqeHbl )laHHbie 06 HX Ha6nJO)leHHH no 

cneAyJOIUHM KaHanaM pacna.ua: 

A+~ A01t+1t+1t-. A+~ [(0 1t+1t-. 
c ' c p ' 

::;+ ~ A0r1t+1t+; :::+ ~ 'i(Opr1t+; 
c c 

1:0 ~A +(A01t+1t+1t)1t-. 1:0 ~A +('i(J 1t+1t-)1t-. 
c c ' c c p 

llOCJJe)lHHH pacna,u Ha6nJO)lanCR BnepBbie ( CM. 

pHc.l ). Ha pwc. l s sepxHeii qacTH npeJlCTasneH 

cneKTp paJHOCTH 3cpcpeKTHBHbiX Mace 1:0 
H A+. Ha-c c 

6JJJO)laeMbiH CHrHan npH pa3HOCTH 168,5 M38 COOT-

BeTCTByeT HJBeCTHOMY JHa'leHHIO MaCChi 1:0. nonyqeH
c 

PHc. l. CyMMa· paJHOCTHbiX cneKTpos J<jJ<jJeKTHBHbiX M~cc 
M(ll. 01t+1t+1t- 1t-)-M(II. 01t+1t+1t-) H M(JtJp7t+1t-1t-)-M(JtJp1t+1t- ) 

HJ o6nacTH Macchi 'L~ (ssepxy) H JKcnep_HMeHTaJJbHbie .uaH

Hbie no pa3HOCTH Mace M('L~).- M(/1.~) (BHHJY) 

- pa3pa6oTKa, coJ)laHHe H wccne)loBaHHe )leTeK

Topo s 'laCTHU; 

pa3pa60TKa, COJ)laHHe H HCcne)lOBaHHe 

paJnH'IHbiX YCKOpHTeJJbHbiX CHCTeM, pa3pa60TKH B 

o6naCTH TeOpHH YCKOpHTeneii. 
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Hoe JHa'lemte MaCChi 'f.0 
xopowo comacyeTc~ c c 

pe3yJibTaTaMH HaH60Jiee JlOCTOBepHbiX 3KCnepHMeHTOB 

(HH)I(H~~ 'laCTb pHCYHKa). 

I13MepeHbl OTHOWeHH~ napUHaJibHbiX sepo~THO-

- 6 A+-+ CTeH Ha JIIOJleHHhiX KaHaJIOB pacna.na c H .::. c. 

B peJyJihTaTe noHCKa yJKoro 6apHOHH~. pacn a.na-
0-

IOIUeroc~ Ha A , p H nHOHhl, nonyqeHhl yKaJaHH~ o Ha-

6JIIOJleHHH COCTO~HH~ X(31 00) no CJieJlyiOIUHM KaHa

JiaM pacna.na: 

X(3I00)0 ~ AGprt+; 

X(3100)+ ~A Oprr_+rt+; 

X(3100)- ~A 0prr_+1t-. 

nonyqeHHhle JlaHHhle comacyiOTc~ c JlaHHhiMH 

Jlpymx 3KcnepHMeHTOB. B qacTHOCTH, a 3KcnepHMeHTe 

W A-89, nposeJteHHOM Ha SPS UEPH, Ha6JIIOJlaeTc~ 

pacna.n X(31 oot ~ A Gprt + 1t +. 

«KOMIVIeKc Me'leHt.IX HeiiTpHHO» (KMH). Bhl

nonHeHhl pa6oTbl no noJtrOTOBKe a paMKax npoeKTa 

KMH 3KcnepHMeHTa no noHcKy np~Moro CP-Hapywe

HH~ 8 pacna.nax 3ap~)l(eHHbiX KaOHOB, 8 'laCTHOCTH, 

TeOpeTH'IeCKOe 060CHOBaHHe nOCTaHOBKH 3KCnepH

MeHTa, OUeHKa 803MO)I(HbiX CTaTHCTH'leCKHX H CHCTe

MaTH'lecKHX norpeWHOCTeH. 

BhmonHeHbl pa6oTbl no aHaJIHJY 3KcnepHMeH

TaJihHhiX JlaHHbiX no pacna)laM 3ap~)l(eHHbiX KaOHOB, 

nonyqeHIJhiX Ha ycTaHOBKe a 1994 r. Ony6JJHKOBaHo 

n~Th pa6oT, a TOM 'lHCJie [I] . 

«HerrryH». Uenh npoeKTa «HenTyH>> - COJJlaHHe 

ycTaHOBKH Ha BHYTPeHHeM nyqKe YHK H HC

cJieJloBaHHe C ee nOMOIUbiO CnHHOBbiX 3cp¢eKTOB 8 pp
H pd-B3aHMOJleHCTBH~X . 8 Ka'leCTBe MHWeHH HCnOJJb-

3YIOTC~ aTOMapHble nyqKH C noJI~pH30BaHHbiMH ~.ll

paMH. llenh npoeKTa - C03JlaHHe y311os ycTaHOBKH 

«HenTyH>> Ha YHK - a ocHOBHOM JlOCTHrHyTa. B sH.uy 

HeonpeJleJieHHOCTH cpoKOB JanycKa YHK, a paMKax 

npoeKTa «HenryH» npoJlOJI)I(aeTc~ cosepweHCTBO

saHHe MeTOJlHKH, a COJJlaHHble YJ11hl annapaTypbl 

HCnbiTbiBaiOTC~ H HCnOJib3YIOTC~ 8 HCCJie.UOBaHH~X Ha 

JlpyrHX yCKOpHTeJJ~X, 8 'laCTHOCTH, Ha ' nyqKe 

non~pH30BaHHhiX npoTOHOB c 3HeprHeH 500 M3B 

3KCllEPUMEHThl B I.J.EPH 

3KcnepHMeHTitl Ha JleHCTBYIOD.tHX yCKOpHTeJJJIX 

NA-47 (SMC). 3asepweHa o6pa6oTKa .uaHHhiX no 

my60KOHeynpyroMy pacce~HHIO MIOOHOB Ha nOJJ~pH30-

BaHHbiX npoToHax, nonyqeHHhiX B 1993 r., a TaKJKe 

JlaHHbiX, nOJJy'leHHbiX 8 1994 r. Ha nOJJ~pH30BaHH biX 

JleiiTpOHaX. nonyqeHhl HOBble 3KCnepHMeHTaJibHhle 

JlaHHble o cnHH03aBHC~IUHX CTPYKTypHbiX QJYHKUII~X 

JleHTpoHa g~(x) a HHTepsane 0,003 :5 x :50,7 npH cpeJl

HeM JHa'leHHH KBaApaTa nepe.uasaeMoro 4-HMnynhca 
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UHKJIOTpoHa TRIUMPH (KaHaAa) H Ha HYKJIOTpoHe. 

UeJib 3KcnepHMeHTa Ha TRIUMPH cocTOHT a H3Me

peHHH pacnpe.ueneHH~ 3cpcpeKTHBHOH MaCChi napbl 

npoTOHOB H noHcKe JlHnpoTOHHhiX pe3oHaHCOB. B Ka-· 

qecTse MHWeHeii HcnOJih30BaJIHCh nneHKH CH2, AI, 

Cu, Pb. I13Mep~ach aHaJIH3HpyiOIU~ cnoco6HOCTh 

peaKUHH A(p, 2p) KaK cpyHKUH~ 3cpcpeKTHBHOH Macchi 

m(pp), KOTOp~ MO)I(eT JlaTb JlOnOJIHHTeJihHbiH He

JaBHCHMbiH KpHTepHH 8 nOHCKe pe30HaHCOB. 113Mepe

Ha aHaJIH3HpyiOIU~ cnoco6HoCTh peaKUHH A(p, 2p) H 

A(p, pd) KaK no6o'IHhiH peJyJihTaT K ocHOBHOH 3aAa'le. 

CB.Il. Uenh 3KcnepHMeHTa - HCCJieJlOBaHHe npo

ueccos po)I(JleHH~ 'laCTHU C OTKpbiTbiM O'lapOBaHHeM 8 

npoTOH-npoTOHHhiX B3aHMOJleHCTBH~x. HcnoJJhJyeTc~ 

rn6pHJlHbiH CneKTpOMeTp, 8 COCTaB KOTOpOrO BXOJlHT 

6hiCTpOUHKJIHPYIOIU~ nYJhlpbKOB~ KaMepa. B 1995 r . 

npo.uonJKanacb o6pa6oTKa nonyqeHHoro 3KcnepHMeH

TaJihHOro MaTepHana, npOBOJlHJIHCb pa60Tbl no MOJlep

HH3aUHH ycTaHOBKH. nony'leHHhle JlOnOJIHHTeJibHble 

JlaHHble nO.UTBep.UHJIH OUeHKY BeJJH'lHHbl sepxHeH 

rpaHHUbl Ce'leHH~ o6pa30BaHH~ O'lapoBaHHbiX 'laCTHU 

(4 MK6) [2). 

CTOPC (CBepxnpoBOJlJID.tHH TOPOHJlaJJI>HitiH 

cneKTpOMeTp). BhinOJIHeHbl pactJeTbl no onTHMHJaUHH 

cneKTpOMeTpa CTOPC JlJI~ B03MO)I(HOro npOJlOJJ)I(eHH~ 

3KCnepHMeHTOB nO my60KOHeynpyroMy pacce~HHIO 

MIOOHOB Ha npOTOHaX, JleHTpOHaX H ~Jlpax Ha nna

HHpyeMOM 8 npoTBHHO YHK-600. noKa3aHO, ' 'ITO 

CTOPC MO)I(eT 6hiTh OnTHMaJihHhiM JleTeKTopoM JlJI~ 

BhinOJIHeHH~ uenoro cneKTpa cpH3H'leCKHX JaAa'l, a 'la

CTHOCTH, JlJI~ npeUH3HOHHOH nposepKH nepTyp6a

THBHOH KBaHTOBOH XpOMOJlHHaMHKH H onpeJleJieHH~ 

KOHCTaHTbl CB~3H C£ C TO'IHOCTbiO - I%. 
J 

BhmOJIHeHbl pactJeTbl H CJleJiaHbl oueHKH B03MO)I(

HOCTH HCCJieJlOBaHH~ po)I(JleHH~ 1 j 'JI-'laCTHU Ha MIO

OHHOM nyqKe YHK-600. noKa3aHO, 'ITO csepxnposo

~IUHH cneKTpOMeTp n03BOJIHT C BbiCOKOH TO'IHOCTbiO 

H3MepHTb Ce'leHHe pO)I(JleHH~ 1 j 'JI-'IaCTHU, pacnpeJle

JieHHe miOOHOB a HYKJJOHax H ~.upax, nposepHTh npeJl

CKll.JaHH~ «KOJJOp-CHHrJieT>>-MOJleJIH, HCCJieJlOBaTh BJIH

~HHe ~.uepHoro seruecTsa Ha pacnpeJleJieHHe miOoHos. 

,..,2 ') d 
\l = J0 f38" . noKa3aHO, 'ITO g I (x) 8 06JJaCTH MaJibiX 

3Ha'leHHH nepeMeHHOH x OTpHUaTeJJhHa (pHc.2). HaH

.ueHa BeJJH'lHHa nepsoro MOMeHTa OT g~(x), oHa pasHa 

r<{ = 0,034 ± 0,09(CTaT.) ± 0 ,06(CTaT.), 'ITO HHJKe npe.u

CKa3aHHH npasHJJa CYMM 3JIJIHCa-.[lJKacpcpe Ha TPH 

CTaHJlapTHbiX OTKJIOHeHH~ . npHBJieK~ pe3yJibTaTbl 3KC

nepHMeHTOB Ha nOJJ~pH30BaHHbiX npOTOHaX, OOJiytJHJIH: 

~ = 0,20 ± 0, II - CYMMapHhiH BKJiaA cnHHOB 

KBapKOB a cnHH HYKJJOHa; 
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6) g7(x) KaK cpyHKUIIII MaCUITa6HOH nepeMeHHOH X, Bbi

'IIICJieHHbie llpll Q~ = 5 f3B
2

; 0603Ha'leHbl TOJibKO 

cTaTIICTII'leCKIIe ow116K11. CllcTeMaTII'leCKIIe ow116K11 B 

JaBIICIIMOCTII OT X llOKa3aHbl KOHTypOM JaqepHeHHOH 

o6nacTII. PeJyJibTaTbi 3Kcnep11MeHTOB SLAC E 142 11 E 143 

.naHbi .!lJill cpasHeHI!ll 

/lS = -Q,12 ± 0,04 - BKJlll,A CTpaHHbiX KBapKOB B 

cmm H)'KJlOHa. 

OcHOBHbie peJyJlbTaTbi pa60Tbi ony6niiKOBaHbi B [3]. 

BbmOJIHeHbi HOBbie H3MepeHHll acHMMeTpHH B 

pacceliHHH n01IllpH30BaHHbiX MIOOHOB Ha n01IllpH30-

BaHHbiX .neiiTpoHax. B xo.ne pa6oTbi no Ha6opy .naH

HbiX 3aperHCTpHpOBaHO 97 MJIH C06biTHH Ha npo,nOJib

HO-ll01IllpH30BaHHbiX ,neiiTpOHaX H 18 MJIH C06biTHH Ha 

.neiiTpoHax c nonepe'IHOH K nyqKy nonllpHJauHeii. 

llpH 3TOM cymeCTBeHHO nOBblllleHa CTa6HJibHOCTb ,ne

TeKTHPYJOll.leH annapaTypbl, a Ha nOJillpH30BaHHOH 

MHllleHH nonyqeH peKOp):(HbiH ypoBeHb n01IllpH3aUHH, 

KOr,na pa3HOCTb 3Ha'leHHH n01IllpH3aUHH B ,nsyx MO):(y

JlliX MHllleHH npeBbilllaJia 100%. Be,neTcll o6pa6oTKa 

nonyqeHHbiX ,naHHbiX. 

BhmOJIHeH aHaJIH3 ,naHHbiX Konna6opauHii SMC H 

E143 no acHMMeTpHH A~(x). lloKaJaHo [4]. 'ITO 

BeJIH'IHHa nepBOro MOMeHTa ~ OT lf:(x) HaXO):(HTCll 

r• I 

0.11 

0 .. theoretical predictions tor r,• 
• - the value• of r: calcUlated with A', 

0.1 • - the values of r,• colculoted with~~ 

<o'> •lOGeV' 
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P11c. 3 . CpaBHeHIIe TeopeTII'leCKIIX npe.ncKaJaHIIH .!lJill £1 11 

3Kcnep11MeHTaJibHbiX 3Ha'leHIIH, nonyqeHHbiX C llOMOlllbiO 

HOBOro MeTo.na. Ow116K11 !lrJf BKJIIO'la!OT CT3TIICTII'leCKIIe II 

CIICT M3TII'leCKIIe Olliii6KII B .naHHbiX 

Hll)[(e npe,ncKaJaHHii npaBHJia CYMM 3JIJIIICa-n)[(acpcpe 

6onee 'leM Ha 7cr (pHc.3). 

NA-48. Uenh 3KcnepHMeHTa - HCCJie.nosaHHe 

CP- apyllleHHll B pacna.Aax t>-Me30HOB. OJ1.SII1. yqacT

syeT B COJ):(aHHH )[(I-!,nKOKpHnTOHOBOrO KaJIOpHMeTpa. 

B 19 95 ro.ny npo,nOJI)[(aJiacb no):(rOTOBKa anrrapaTypbi. 

C yqaCTHeM 011.5111. Ha pOCCHHCKHX npe,nnpHliTHliX 

6bmH H3rQTOBJieHbl BaKYYMHble OKHa, BaKYYMHblH KOp

nyc 11 .npyme qacTH KpHOCTaTa. EbiJIH TaK)[(e HJroTOB

JieHbi 6all1Hll KpHOCTaTa C pa3DeMaMH H KpHOreHHall 

BCTaBKa c scnoMoraTeJibHbiM o6opy.nosaHHeM. Bee 

o6o y.nosaHHe 6bmo nposepeHo, .nocTaBJieHo B UEPH 

H CMOHTHpOBaHO npH yqaCTHH rpynnhl cneUHaJIHCTOB 

H3 0 11.5111.. 

Uo.nroTOBKa 3KcnepnMeHTOB ua LHC 

ATLAS. Oo npoeKTy ATLAS B JICB3 113yqaJIIICb 

BOn OCbl perHCTpaUHII II peKOHCTpyKUHH npo,nyKTOB 

pacn a.Aa Tll)[(eJibiX 6oJOHOB XHrrca (Macca <<1 T3B) s 

a.ApOHHblX KaJIOpHMeTpax; pa3BHBaJIOCb nporpaMMHOe 

o6ec ne'leHHe Aflll peKOHCTpyKUHH CTpyii H OnHCaHHll 

reoMeTpHH ycTaHOBKH ATLAS. 

Ha nyqKax peaKTopos JIH<l> Hccne):(osanacb 

pa,u. aUIIOHHall CTOHKOCTb 3JieKTpOHHKH, nOCTpOeHHOH 

Ha OCHOBe AsGa-TeXHOJIOrHH. 

3asepllleHa KOHCTpyKTOpCKall npopa6oTKa npo

TOTHna )[(H):(KOaprOHOBOrO a.ApOHHOrO KaJIOpHMeTpa 

,neTeKTopa ATLAS. 11.3roToBJieHbi see cocTaBHbie 3Jie

MeHTbi MO):(YJill 3TOro npOTOTHna, JaBepllleHa HX no,n

rOTOBKa K C60pKe Aflll npoBe):(eHHll HCnbiTaHIIH Ha nyq-
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Ke 'laCTHU C UeJJbiO HJ)"'eHml cpH3H'IeCKHX xapaK

TepHCTHK ,neTeKTopa. OcHOBHbie peJyJJLTaTbi 

ony6JJHKOBaHbl B [5,6). 

CMS. nCB3 npHHHMaeT yqaCTHe B COJ,IlaHHH yc

TaHOBKH CMS Ha LHC. CymeCTBeHHbiM :meMeHTOM 

,neTeKTopa CMS SIRJUieTCSI nepe,nHSISI 'lacTb ycTaHOBKH 

(end cup), OTBeTCTBeHHOCTb Ja COJ,naHHe KOTOpOH He

CeT 0115111 B paMKax KOJJJJa6opauHH PocCHH H CTpaH

yqaCTHHU omm (ROMS). B Mae-HJOHe 1995 rOJla 

Ha nyqKe H2 SPS UEPH 6b!JJ npose.neH HHTe

rpaunoHHbiH TeCT B ycJJOBHSIX, MaKCHMaJJbHO npH-

6JJH)I(eHHbiX K 3KCnepHMeHry. B COCTaB ycTaHOBKH 

BXO,IlHJJH npOTOTHnbl npe,nJJHBHeBOro ,lleTeKTOpa, 3JJeK

TPOMarHHTHOro KanopHMeTpa Ha 6aJe KpncTaJJJJOB 

PbWO, a.llPOHHoro KanopuMeTPa u MJOOHHOH cTaHUHH 

MFI. 06nyqeHue nposo,nHJJOCb nuoHaMH u MJOOHaMH 

B HHTepBane HMnyJJbCOB 50-300 f3B/c. 

O.nHoit HJ Ja.lla'l 6bmo uJyqeHue BOJMO)I(HOCTH 

opraHnJaunu TPHrrepa c ucnOJJbJOBaHneM nHcpop

Maunu co CTpunoB CSC-KaMep B ycnoBHSIX, 6nuJKHx K 

3KCnepHMeHTaJJbHbiM. npose,neHHbiH aHaJJH3 noKaJan, 

'ITO ,llBa HCnOJJb30BaHHbiX anrOpHTMa - «KOMnapaTOp

HbiH» H «UHcppOBOH>> - ,naJOT npnMepHO OJlHHaKOBOe 

npOCTPaHCTBeHHOe pa3peWeHHe B ycJJOBHSIX 3JJeKTpO

MarHHTHOro COnpOBO)I(,neHml TpeKOB MIOOHOB 60JJb- . 

woit 3Heprnu [7] u noJBOJJSIJOT opraHHJOBaTb Tpurrep 

no JtaHHbiM c CSC-KaMep [8]. 
npoBeJleHHble HCCJJe,llOBaHml BpeMeHHOrO pa3pe

WeHml CSC-KaMep noKaJanu, 'ITO ux J1CnoJJb30BaHue 

nOJBOJJSieT onpe,nenHTb BpeMSI CTOJJKHOBeHml BCTpe'I

HbiX nyqKOB. 

npOJlOJI)I(aJJaCb pa3pa60TKa npe,nnHBHeBoro ,neTeK

TOpa 3JJeKTPOMarHHTHOrO KaJJOpHMeTpa. AKTHBHbiMH 

3JJeMeHTaMH npe.nJJHBHeBOrO ,neTeKTOpa SIRJJSIIOTCSI yco

BepWeHCTBOBaHHbie nnaHapHLie CTPYKTYPLI paJMepoM 

60x60x0,4 MMJ, BbinOJJHeHHbie H3 BbiCOKOOMHOrO 

KpeMHHSI H HMeiOil{He 32 nJJOCKO-napanJJeJJbHbiX 

CTpnna. CTPYKTYPhi uJroToRJJeHbi c npuMeHeHneM co

sepweHHOH HMnJJaHTaUHOHHO-,nucpcpYJHOHHOH TeXHO

JIOrHH. 

yqACTHE B 3KCDEPHMEHTAX B DESY, H A RHIC, B rPAH-CACCO 

HER~ES (DESY). nCB3 yqacTByeT B nporpaM

Me uccne.nosaHHH cnHHOBOH CTPYKTYPbi HYKJJOHOB B 

DESY. B 1995 r. 3KcnepuMeHT scrynHJJ B CTa.llHJO Ha-

6opa ,naHHbiX. B nyqKe nomipHJOBaHHbiX noJHTPOHOB 

npH 3HepruH 27,5 f3B Ha raJOBOH nOJJS1pH30BaHHOH 

MHWeHH c 3He nonyqeHbi nepBb!e 3KcnepuMeHTanbHbie 

JtaHHbie - OKOJJO 20 MJJH co6LITHH. Be.neTCSI o6pa-

6oTKa nOJJ)"'eHHOH HHcpOpMauHH. 

COTPYJlHHKaMH rpynnLI 0115111 BbinOJJHeHLI pa6o

Tbl no COJ,naHHIO npaKTH'IeCKOH npoue,nypbl H BHeJl

peHHIO B 3KCnepHMeHT HOBOro MeTOJla H3RJJe'leHHSI a6-

COJJIOTHbiX Ce'leHHH (CTPYKTYPHbiX cpyHKUHH). n pu 

HCnOJJb30BaHHH 3TOro MeTOJla nonyqeHbl nepBble cpu-

3H'IeCKHe pe3yJJLTaTLI B 3KcnepnMeHTe HERMES -

CTPYKTYPHLie cpyHKUHH F ~He(x, Ql) Ha 3He npu cTa

THCTHKe- 100 TbiC. COObiTHH . 

STAR. ,UeTeKTop STAR COJJlaeTCSI ,nnSI coopy)l(ae

Moro B HaCTOSIIl{ee BpeMSI KOJJJJait,nepa TSI)I(eJJbiX HOHOB 

H nOJJS1pH30BaHHbiX npOTOHOB RHIC. nCB3 nna

HnpyeT npHHSITb yqaCTHe B HCCJJe,noBaHHH CnHHOBOH 

CTPYKTYPLI HYKJJOHOB u Mep, nposepKe p QCD u CM, 

HJ)"'eHHH B03MO)I(HbiX cpa30BbiX nepeXOJlOB B rOpSI'IeH 

u csepxnnoTHOH MepHoH MaTepuu. BKJJa.ll 0115111 . B 

npoeKT STAR cocTOHT B pa3pa6oTKe u COJJlaHHH Top

uesoro (end cup) 3JJeKTpoMarHHTHoro KanopuMeTpa u 

yqaCTHH B HCCJJe,nOBaHHSIX Ha HeM. fla6opaTOpHS1 Bbl

nOJJHHJJa csoli o6SIJaTeJJLCTBa nepe.n Konna6opauueit 

STAR B 1995 ro.ny (npoeKTuposaHue 30° -ro MOJlYJJSI 

TOpuesoro KanOpHMeTpa H C03JlaHHe MaJJOro MaKeTa 

3TOro MO.IlYllSI). 

BOREXINO (no.nleMHaJI na6opaTopuB fpau

Cacco). Uenb 3KcnepuMeHTa - uccne.nosaHHSI con
He'IHbiX HeHTpHHO. B 1995 ro.ny . 6Lmu JasepweHbi 

pa6oTbl no no.nroTOBKe H JanycKy npOTOTHmi ycTa

HOBKH BOREXINO-CTF (Counting Test Facility), 

ony6nnKosaH pSIJl TeopeTn'lecKnx u MeTOJlH'IeCKHX 

pa6oT [9-11] . 

PA3PAIJOTKA YCKOPHTEJibHbiX CHCTEM. KPHOCilH3HKA 

B 1995 ro.ny no.nroTORJJeHa u 01106peHa HOBaSI Te

Ma - «Pa3pa60TKa H C03,1laHHe 3JJeMeHTOB yCKOpH

TeJJbHOro KOMnJJeKca LHC» . B paMKax 3TOH TeMLI 

ofue.nnHeHbi ycunm~ ycKopuTeJJLIUHKOB Ol151l1, co

Tpy,nHn'laJOmux c UEPH no ycKopHTeJJbHOH TeMaTn Ke. 

DblliH npe.nno)l(eHbi TeopeTH'IeCKHe u 3KcnepuMeH-
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TaJJbHble HCCJJeJlOBaHHSI no nposepKe HeJJHHeHHOrO 

pe)I(HMa nOJlaRJJeHHSI nonepe'IHbiX KOJJe6aHHH ny'IKa, 

onTHMHJauuu BbiXOJla MHOro3apS1JlHbiX HOHOB B ECR

HCTO'IHHKe, a TaK)J(e no 3JJeKTpOHHOMY OXJJa)l(,neHHIO 

SIJlepHbiX nyqKOB. 



no nporpaMMe LHC pa3pa6oTaH H H3fOTOBJieH 

clJyHKUHOHaJlbHhiH 6nOK ,WHI MO,IlenHpOBaHH~ HenHHeii

HhiX pe)I(HMOB no,llaBJieHH~ nonepe<!HbiX KOne6aHHH 

nyqKa. npeJl]]O)I(eHa MeTO)lHKa H3MepeHH~ BpeMeHH 

3aTyXaHH~ KOne6aHHH. npo)lenaHH~ pa6oTa n03BO

nHna OCyJ.UeCTBHTb 3KCnepHMeHTaJlbHOe HCCJie)lOBaHHe 

csoiicTB HenHHeiiHoii o6paTHoii cB~3H Ha SPS 

(UEPH). nonyqeHHbie pe3yJlbTaTbl 6yeyT HcnOnh30Ba

Hhl npH npoeKTHpOBaHHH CHCTeMbl nO)laBJieH~ none

pe<!HbiX Kone6aHHH nyqKa LHC. no nporpaMMe pa3-

pa60TKH CHCTeMbl nO)laBJieH~ nonepe<!HhiX KOne-

6aHHH I cTyneHH YHK 6hm COJ,IlaH MHOroMawHHHhiH 

KOMnneKc H pa3pa6oTaHo nporpaMMHoe o6ecnetieHHe 

Jl]]~ HCCne)lOBaHHH xapaKTepHCTHK BhiCOKOBOnhTHhiX 

reHepaTOpOB TOKa yAapHbiX MamHTOB. npose)leHbl 

H3MepeH~ OCHOBHhiX xapaKTepHCTHK CHCTeMbl B 

pe)I(HMaX, MaKCHMaJlhHO npH6nH)I(eHHhiX K pa60'IHM. 

Ha pa3pa6oTaHHOM " coJAaHHOM s JICB3 o6opy; 

)lOBaHHH CTaHUHH neperpynnHpOBKH nyqKa (Cnn) B 

l1<1>B3 npOAOn)l(aJOTC~ HCCne)lOBaHH~ pa60TOCnoco6-

HOCTH B'-1-cTaHUHH s peanhHhiX ycnosH~x. B peJynhTa

Te HCCne)lOBaHHH npH~T BapHaHT nOCTpOeH~ CHCTe

Mbl B'-1-nHTaHH~ CTITI, s KOTopoM BhiXOAHOH KaCKM 

)lOn)l(eH pa6oTaTb B KOM6HHHpOBaHHOM pe)I(HMe - He

npepblBHOM " HMnynhCHOM. B CB~3H c 3THM pa3pa6o

TaH H cOJAaH pa6o<!HH MOAyn~Top MOI.UHOCThiO 2 MBT 

Jl]]~ nHTaH~ naMn OKOHe'IHOfO KaCKa)la HMnynhCaMH 

BhiCOKOfO Hanp~)l(eHH~. 

B 1995 roAy 6bma pa3BHTa KJiaCCH'IecK~ MOAenh 

yAep)l(aHH~ H noTepH HOHOB B ECR-HcTO'IHHKax 

HOHOB no npo6neMe nonyqeH~ BbiCOK03ap~HhiX 

HOHOB. nonyqeHhl nepBbie nepcneKTHBHhie peJynhTaThi 

3KCnepHMeHTa no «HeOHHOMY OXJia)I(JleHHIO», npoBe

)leHHOfO B UEPH c uenhiO ynyqweHH~ BhiXOAa Bhico

K03ap~HhiX HOHOB CBHHUa H3 ECR-HcTO'IHHKa. Bhi

nonHeHo 'IHCneHHOe MOAenHposaHHe npouecca nony

<~eH~ pa3JlH'IHbiX T~)l(eJibiX H CpeAHHX HOHOB B 

ECR-HcTO'IHHKe UEPH [12-14]. 

Ony6nHKOBaH p~A TeopeTH'IeCKHX pa6oT KOHuen

TyanhHoro xapaKTepa. 

npeJl]]O)I(eHa KOHUenUH~ raMMa-raMMa-Konnaii)le

pa Ha 6a3e nHHeiiHoro Konnaii)lepa «Teena», 'ITO ~BH

nocb OCHOBOH Jl]]~ pa3pa60TKH raMMa-raMMa-BapHaHTa 

KaK <~acTH npoeKTa «Tecna-500» [15]. 

PaJpa6oTaHa KoHuenuH~ coJAaHH~ HHTeHCHBHhiX 

HCTO'IHHKOB non~pH30BaHHhiX, MOHOXpOMaTH'IeCKHX 

raMMa-KBaHTOB Ha 6a3e HaKOnHTenbHOro KOnhUa H na-

3epa Ha CB060AHhiX 3neKTpOHaX [16). liHTeHCHBHOCTb 

HCTO'IHHKa MO)I(eT )lOCTHraTb BenH'IHHhl - 1014 
C -

1, 

'ITO npeBOCXO)lHT HHTeHCHBHOCTb Cyi.UecTBYIOI.UHX 

HCTO'IHHKOB Ha 6-7 nop~AKOB. 3To OTKpbiBaeT 803-

MO)I(HOCTb npoBeAeHH~ yHHKaJlhHhiX ~AepHo-clJH3H

<~eCKHX HCCJle)lOBaHHH. 

BnepBbie npe.llJlO)I(eHa npaKTH'IeCKH peanHJyeM~ 

CXeMa HCnOnh30BaH~ naJepa Ha CB060AHhiX 3neKTpO

HaX B Ka'leCTBe Apaiisepa ,ll./1~ npOMhiWneHHOfO TepMO-

~epHOfO peaKTOpa Ha OCHOBe HHepUHaJlhHOro TepMO

~AepHOfO CHHTe3a [ 17). 

O n y6nHKOBaHa o63opH~ cTaTh~, npeACTaBJI~IO

I.U~ ,lleTaJlbHOe BBe)leHHe B TeOpHIO naJepOB Ha CB0-

60)lHhiX 3neKTpOHax [18). 

Eonhw~ <~aCTh npOeKTOB +- -e e -KO]]]]aHJlepoB 

npeAnonaraeT Hcnonh30BaHHe KJIHCTpOHOB M~ nony

'leH~ ycKop~IOI.Uero 3neKTpH<~ecKoro non~. O.llHOii H3 

OCHOBHhiX npo6neM CHJlbHOTO'IHhiX KJIHCTpOHOB ~BJI~

eTC~ n p o6neMa caMOB036~eHH~ napa3HTHhiX MOJl. B 

JICB3 pa3pa6oTaHa HOB~ KOHCTpYKUH~ CHJlhHOTO'I

HOrO KJIHCTpoHa c pacnpeAeneHHhiM noAaBJieHHeM na

pa3HTHhiX MOil CaMOB036~eHH~, B KOTOpOM HHKpe

MeHThl BCeX napa3HTHbiX MOil MeHbWe, <!eM HX 3a

TYXaHI1e. CoJ.IlaHHe TaKoro sapHaHTa KJIHCTpoHa 

noTpe6 0BaJ10 pa3pa60TKH TeXHOnOrHH H3fOTOBJieHH~ 

cneuHanhHhiX CB'-1 nomoi.UaiOI.UHX MaTepHanoB. B pe

JynhTaTe B pe)I(HMe ycHneHH~ nonyqeHO OKOnO 
75 MBT BhiXOAHOii MOI.UHOCTH npH AJIHTenhHOCTH 

HMnyn hca 250 He H oKono 100 MBT npH KOpOTKOM 

(50 HC) BhiXOAHOM HMnynhCe Ha 'laCTOTe 14 ffU 

[19,2 ]. 

B npoeKTe cue, pa3pa6aThiBaeMOM B UEPH, M~ 

YCKOpeHH~ HCnOnhJyeTC~ C06cTBeHHOe :meKTpH<ieCKOe 

none TaK Ha3hiBaeMoro ApaiisepHoro nyqKa. 0AHHM H3 

B03MO)I(HbiX cnoco60B clJopMHpOBaHH~ ApaiiBepHOfO 

nyqKa CLIC ~BJI~eTc~ cnoco6, ocHOBaHHhiH Ha 

HCnOnh30BaHHH nHHeHHOrO HHJlYKUHOHHOro ycKO

pHTeJI~ (Jll1Y) H na3epa Ha CB060AHhiX 3neKTpOHaX 

(JIC3) . npH 3TOM, 'IT06bi nonyqHTb Tpe6yeMh~ napa

MeTpbl Be)lyi.Uero nyqKa, He06XOAHMO HMeTb nyqoK 

3neKT OHOB C 3Hepmeii OKOnO 10 M3B H TOKOM 1 KA. 

JlHHeiiHhiH HH.IlYKUHOHHhiH ycKopHTeJih Cl1JIYH,L{-21 

6y,lleT HCnOnh30BaTbC~ KaK 3KCnepHMeHTaJlbH~ 6aJO

B~ ycTaHOBKa Jl]]~ 0Tpa60TKH TeXHHKH rpynnHpOBKH 

3neKTp OHOB B JIC3 AJI~ nonyqeHH~ BeAyi.Uero nyqKa 

CLIC " M~ HCCJieAoBaHHH B o6nacTH MHKposonHoBoii 

:meKTp OHHKH, TeXHHKH JIC3, a TaK)I(e AByxnyqKOBOfO 

ycKopeHH~. B HacTo~mee BpeM~ HMeeTc~ ceMh ycKo

p~IOII.\HX CeKUHH. TpH H3 HHX CMOHTHpOBaHbl Ha MeCTe 

CMJIYH,L{-21. Ha BhiXOAe BTopoii ycKop~IOI.Ueii 

H nonyqeH nyqOK 3neKTpOHOB C 3HeprHeH 

3B H TOKOM 850 A [21]. 

pH HHJlYCTpHaJlhHOM npHMeHeHHH 3neKTpOHHbiX 

nyqKOB Jl]]~ O'IHCTKH ,llbiMOBhiX fa30B Tpe6yiOTC~ YCKO

p~IOII.\He MOAynH c MOI.UHOCThiO B nyqKe 6onee 

500 KBT H 3Hepmeii 3neKTpoHoB B AHanaJoHe 0,7-

1,5 M 3B . B JICB3 npeAJIO)I(eHa HOBM KOHCTPYKUH~ 

yCKOp~IOII.\efO MO,Ilyn~, KOTOp~ 6bina npoBepeHa 3KC

nepHMeHTaJlhHO Ha HH3KOBOnhTHOM MaKeTe (40 KB). 

B HaCTO~I.Uee Bpe~ Ha'laTbl pa60Tbl no KOHCT

PY"POBaHHIO 200 KB-Hoii MO,IleJIH ycKopHTen~ M~ 

O'IHCTKH )lhiMOBhiX ra30B. 

C oJ,IlaH 3KcnepHMeHTaJlhHhiH CTeHA M~ HccneAO

BaHHH B o6nacTH paAHaUHOHHhiX TexHonomii no 

noBep XHOCTHOH MOAHclJHKaUHH pa3JlH'IHbiX MaTepHa

noB 11 pa3Jlo)l(eHHIO OKHcnoB ymepoAa, aJoTa, cephi. 
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PaJpa6oTana TexnonomSI HJroTOBJieHHSI yrnepo.nno-oo

noKHHCToro KaTO.l{a C pa3MepaMH .1{0 100x50 CM2. 
B Te'lenue 1995 ro.na npoBO.l{HnHCb uccne.nooauuSI 

no csepxTeKyqeu TYP6yneHTnocTH u KpHo3neKT
ponnKe [22,23]. B o6nacTn csepXTeKyqeu ryp6yneHT
HOCTH npose.nen 'IHcneHHbiH 3KcnepnMeHT, oco6en
HOCTb KOTOporo COCTOSina B KOppeKTHOM yqeTe BCeX 
HMHHeHHOCTeH B ypaBHeHHSIX .l{BH.JKeHHSI CBepxTeKyqe
rO renHSI. 

B o6nacTH Kpno3neKTpOHHKH pa3pa6oTaHa CHCTe
Ma .l{nSI H3MepeHHH TOKO<j>aJOBOro OTHOWeHHSI B CBepX-
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illHpOKOe Me;xmyuapo.D,uoe COTPYAHH'IecTBO 

Tpa.D,HQHOHHO »BJJ»eTC» O.li,HOH HJ OTJIH'IHTeJibHbiX 

'lepT HayqHOH .D,e»TeJibHOCTH Jla6opaTOpHH »AepHbiX 

npo6neM. B 1995 roAy COTPYAHHKH na6opaTopnn 

npHHHMaJIH yqaCTHe B npoBe.D,eHHH H nO.D,fOTOBKe HO

Bb!X :3KcnepnMeHTOB ua 6aJOBbiX ycTaHOBKax Ql1}111 H 

s BeAymnx na6opaTopn»x Mnpa (11<I>B3, Poccn»; 

UEPH, PSI, lllseiiuapn»; LAMPP, Kaua.D,a; BNL, 

FNAL, ClllA; COSY, fepMaHH»; IN2P3, <I>paHQH», H 

T . .D,.). B p»Ae 3THX 3KcnepnMeHTOB yqeHble Jl51fl 

JaHHMaiOT BeAymHe nOJHQHH. 

UCCJIE.LJ:OBAHUg IIO <I>U3UKE BbiCOKHX 3HEPfUH 

B 1995 roAy npoAOmKeH ua6op cTaTHCTHKH pac

na.D,os Z-6oJoua s 3KcnepnMeHTe DELPHI ua yc

KOpHTene LEP B UEPH. 11HTerpanLHM cseTHMOCTL 

3KCnepHMeHTa B 1995 r. COCTaBHJia - 40 n6-l, 'ITO CO

OTBeTCTByeT CTaTHCTHKe - 1 ,3 MJIH Z-60JOHOB. Y CTa

HOBKa DELPHI pa60Tana cTa6HJILHO, B xopowo KOHT

ponHpyeMLIX ycnosn»x. B qacTHOCTH, 3TO KacaeTc» 

pa60Tbl a.D,pOHHOro KaJIOpHMeTpa H .li,OnOJIHHTeJibHbiX 

MIOOHHbiX KaMep, B COJ.ll,aHHe KOTOpbiX 0115111 BHeC 

JHa'IHTeJihHLIH BKJia.D,. B uacTo»mee speM», s paMKax 

MO.D,epHHJaQHH ycTaHOBKH, rpynna ,ll.y6Hbl yqaCTBYeT B 

OCHaiUeHHH a.D,pOHHOrO KaJIOpHMeTpa .li,OnOJIHHTeJILHOH 

3JieKTpOHHKOH. 

B 1995 roey rpynnoii 0115111 B DELPHI sueceu 

cymeCTBeHHbiH BKJia.ll, B cpH3H'IeCKHH aHaJIHJ .D,aHHbiX H 

nonyqeHbl CJieAYIQIUHe peJyJILTaTbi: 

• ocymecTsneuo AaJILHeiiwee paJBHTHe naKeTa 

nporpaMM ZFITTER, KOTOpLIH ncnoJILJyeTC» 

.li,JI}J rJI06aJihHOfO aHaJIHJa MHpOBbiX .D,aHHbiX B 

paMKax CTaH.D,apTHOH MO.ll,eJIH (CM); 

• npose.D,eH aHaJIHJ .D,aHHhiX c uenLIO YTO'IHeHH» 

TaKHx cpyuAaMeHTaJILHLIX napaMeTpos CM, KaK 

Macca H wHpHHhi Z-6oJoHa, 'IHCJIO noKoneHHH 

cpepMHOHOB HAp.; 

• BbinOJIHeHO HJMepeHHe nOJI»pH3aQHH 't-JienTO

HOB, po;xmaiOIUHXC» B pacna.D,ax Z-6oJOHOB 

(pnc.1 ); 

DELPID 
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cpYJfKUHll cos e. CnnoWHal! (nYJIKTHpHal!) KpHBal! - cpHT 

.uaHHhiX 6e3 yqeTa rnnoTe3bi yHHBepcanbHOCTH (c yqeToM 

YJIHBepcaJJbHOCTH) 
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JapliJKeHHOro TOKa 

11[1 

.. 

Puc.3. BJaHMOlleHCTBHe MIOOHHoro ueliTpHHo s lleTeKTopax yCTaHOBKH NOMAD, soccTaHosneuuoe nporpaMMOH peKoHcT

PYKUHH 
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• B AByxcTpyHHbiX a.I(pOHHbiX pacna.I(ax Z-603oua 

HJyqeHbl KoppemiUHH napaMe-rpa «handedne ss)) , 

Hecymero HH¢opMauuJO o cnuHe nepBH'IHbiX 

KsapKos; 

• H3MepeHbl 3Ha'leHHll npO.I(OJlbHOH H nonepe'IHOH 

KOMnOHeHT ¢YHKUHH ¢parMeHTauHH; 

• npOBe.I(eH aHaJJH3 603e-3HHUJTeHHOBCKHX KOp

peJJliUHH .I(Jlll K-Me30HOB, snepBbJe nonyqeHLI 

.I(aHHble .I(Jlll TpextJaCTH'IHbiX KOppenliUHH TaKO

ro copTa; 

• npOAOJJJI(eH aHaJJH3 ABYX¢0TOHHbiX C06bJTHH, 

BKJIJO'IaiOIUHH B ce6ll cyiUeCTBeHHO pa3JJH'IHble 

KHHeMaTH'IeCKHe 06JJaCTH 3TOH peaKUHH, H Bbl

nOJJHeHO H3MepeHue cTpyKTypHOH ¢YHKUHH 

¢oTOHa. 



Pe3yJibTaTbi 3TI1X, a TaK:lKe .11.pyrnx pa6oT DELPHI 

6b1JII1 npe.D.CTaBJieHbl Ha Me)l(.ll.yHapO.D.HYIO KOHQJepeH

U1110 no QJI1311Ke BbiCOKI1X 3Heprnii B Ep10ccene 11 

UIHpOKO U11T11pOBaJII1Cb B .D.OKJia.D.aX Ha napaJIJieJibHbiX 

11 nJieHapHOH CeKU1151X. 

B I995 roey .D.y6HeHCKa51 rpynna B DELPHI TaiOKe 

np11H51Jla aKTI1BHOe yqaCTI1e B npopa60TKe QJI1311'1eC

KOH nporpaMMbi pa60Tbi LEP B HOBOH, 6onee BbiCOKOH 

06JiaCTI1 3HeprHH, B tiaCTHOCTI1, B nO.ll.fOTOBKe o6ump

HOro 11Torosoro o63opa no 3TOH TeMaTI1Ke. ITepBbie 

pe3yJibTaTbl aHaJII13a .ll.aHHbiX, nonyqeHHbiX B I995 r. 

np11 3HeprH11 - 130 fsB, nO.D.TBep)l(.ll.aiOT, 'ITO 3TOT 

.11.11ana3oH 3Heprnii 6y.D.eT cymecTBeHeH .ll.Jl51 .D.aJib

Heiiumx 11ccne.D.OBaHI1H B o6nacTI1 sneKTpocna6oii 

Teop1111, KX,U, .D.BYXQJOTOHHOH QJI1311KI1 11 .D.p. [I]. 

Ha «Hei1Tp11HHOM .D.eTeKTope» Ol15111-11<1>B3 

113MepeHbl nOJIHbie Ce'leHI151 B3ai1MO.D.eHCTBI151 MIOOH

HbiX HeHTp11HO 11 aHTI1HeHTp11HO Ha 1130CKaJI51pHOH 

Ml1llleHI1 B KaHane 3ap51)1(eHHOrO TOKa (p11C. 2). ,ll.aH

Hbie 51BJI51IOTC51 HaH6onee TO'IHbiMI1 B 06JiaCTI1 3HeprHH 

3-30 fsB. B 11HTepsane OT 3 .11.0 IO fsB Ha6niO.D.aeTC51 

OTKJIOHeHI1e OT Jli1HeHHOH 3aBI1CI1MOCTI1 Me)l(.ll.y nOJI

HbiM CetieHI1eM 11 3HeprneH MIOOHHOro HeHTp11HO. 

B I995 r. 6blna 3aBepllleHa o6pa6oTKa .D.aHHbiX 

npOTOHHOro beam-dump 3Kcnep11MeHTa. ITonyqeHo 

nOJIHOe CetieHI1e o6pa30BaHI151 OtiapOBaHHbiX 'laCT11U B 

npOTOH-HYKJIOHHbiX B3aHMO.D.eHCTBI151X np11 70 fsB, 

paBHOe 0,9~~:~ MK6fHYKJIOH. 3Ta BeJII1'111Ha 51BJI51eTC51 

nyqllleH OUeHKOH cetieHH51 o6pa30BaHI151 qapMa B OKO

JIOnoporOBOH o6nacTI1 3Heprni1 [2]. 

B nyqKe MIOOHHbiX HeHTp11HO C 3HeprneH OT IO 

.11.0 200 fsB Ha ycKop11Tene SPS (l.J,EPH) Be.D.eTcR no-

11CK OCU11JIJI51U11H v 
11 

--7 v-r (sKcnep11MeHT NOMAD). 

B I995 r. 6biJI npose.D.eH BTopoii ceaHc. C yqacTHeM 

coTpy.D.HI1KOB JI51IT B IJ,EPH peKOHCTpy11pOBaHo 20 113 

44 .D.peiiQ>osbiX KaMep ycTaHOBK11 NOMAD, Ka)l(.ll.aR 

nJIOll.la.D.biO 3X3 M. 3asepllleH MOHTa)l( BCeX .D.peHQJOBbiX 

KaMep. ITpocTpaHCTBeHHoe pa3pellleHI1e KaMep cocTaB

JIReT I80 MKM. 

Pa3pa6oTaHa cep1151 nporpaMM, no3BOJIRIOll.la51 .D.e

KO.D.11pOBaTb 3KCnep11MeHTaJibHbie .D.aHHbie, peKOHCT

PYHPOBaTb TpeKI1, KOHTpon11poBaTb napaMeTpbi 9 MO

.D.yneii .D.eTeKTOpOB nepeXO.ll.HOro 113JlyqeHI151 BO BpeMR 

ceaHca. B l.J,EPH nocTaBJieHo 3 M3 KCeHoHa .ll.Jl51 .D.eTeK

Topos nepexo.D.Horo 113JiyqeHI151. 

B I995 r. B l.J,EPH 6bma BbiCOKO oueHeHa HayqHaR 

3Hatii1MOCTb nO.D.fOTOBJieHHOfO B Jl51fl npoeKTa 3KCne

p11MeHTa Ha ycKop11Tene PS l.J,EPH · «113MepeHI1e spe-

MeHI1 )1(113HI1 1t + 1t--aTOMOB C UeJibiO npOBepK11 HI13K0-

3HepreTI1'1eCKI1X npe.D.CKa3aHI1H KX.ll.» (npoeKT 

DIRAC). 0KOHtiaTeJibHoe o.D.o6peHI1e sToro npoeKTa 

OTJIO)I(eHO Jll1lllb nO np11'111He He.D.OCTaTO'IHOCTI1 pecyp

COB KOJIJia6opaU1111. B HaCTORll.lee BpeM51 3Ta npo6neMa 

pellleHa, 11 eCTb BCe OCHOBaHH51 0)1(11.ll.aTb, 'ITO npoeKT 

6y.D.eT nOJIHOCTbiO 0.11.06peH B nepBOH nOJIOBI1He 

1996 r . 

B I995 ro.11.y npO.D.OJI)I(aJII1Cb pa60Tbi no npoeKTy 

DIRAC. Bbi'II1CJieHbi BbiXO.D.bi 7t+7t--aTOMOB 11 11x cneK

Tpbi B 11HKJII0311BHbiX npoueccax np11 3HeprH51X npOTO

HOB 24 , 70, 450 11 .1000 fsB 11 Jia6opaTOpHbiX yrnax 

BbiJieTa aTOMOB oT 0 .11.0 6°. ITonyqeHbi TO'IHbie 

aHaJIHTI1'1eCKI1e QJOPMYJibl .ll.Jl51 nepeXO.ll.HbiX QJOpMQJaK

TOpOB BO.D.opo.D.ono.D.o6HbiX aTOMOB. PellleHI1eM .11.11QJQJe

peHU11aJibHbiX KI1HeTI1tieCKI1X ypaBHeHI1H nonyqeHbl C 

TO'IHOCTbiO nyqllle I% 3aceneHHOCTI1 aTOMHbiX COCT0-

51HI1H 11 Bep051THOCTb nepeXO.D.a B HenpepblBHbiH cneKTp 

(pa3BaJI) 1t + 1t--aTOMOB np11 11X .11.811)1(eHI111 B BemeCTBe 

Ml1llleHI1 c yqeTOM aHHI1rHJI51U1111 aTOMOB. Bbi'II1CJieHbi 

QJOHOBbie nOTOKI1 BTOp11'1HbiX 'laCT11U, B03HI1KaiOll.li1X B 

pa.D.11aUI10HHOH 3am11Te 11 sneMeHTax sKcnep11MeHTaJib

HOH ycTaHOBKI1. Co3.D.aHa nporpaMMa .ll.Jl51 onTI1MI1-

3aUI1 OnTI1'1eCKOH CI1CTeMbl tiepeHKOBCKI1X C'leT'II1-

KOB, 11 nonyqeHa paCtieTHa51 3QJQJeKTI1BHOCTb C'leT

'111KOB 99,6%. 

IToJIHOCTbiO 3aKOH'IeHbi MeXaHI1tieCKI1e pa6oTbi no 

113rOTOBJieHI1IO II naKeTOB .D.peiiQ>oBbiX KaMep (36 

Cl1rHaJibHbiX nJIOCKOCTeH), BKJIIO'Ia51 113roTOBJieHI1e Ka

TO.ll.OB 113 noKpbiTOfO yrnepO.D.OM MaHJiapa T0Jlll.li1HOH 

20 MKM. 

B bmonHeHbi 11ccne.D.OBaHI151 no ra30BbiM CMeCRM 

.ll.Jl51 .D.peHQJOBbiX KaMep. ITo.11.6opoM He6onbllli1X .D.o6a

BOK K raJOBOH CMeCI1, 11CnOJib3yeMOH B CfC-pe)I(I1Me, 

y.D.anocb nonyqi1Tb 3arpy3otiHYIO cnoco6HOCTb KaMep B 

30 p a3 6onblllyiO, tieM B CfC-pe)I(I1Me, np11 cpe.D.Heii 

aMnn i1Ty.D.e 11MnynbcOB I MA 11 lll11p11He 11MnynbCOB 

20 HC Ha IO%-M ypOBHe [3]. 

K onna6opaU1151 WA-9I (l.J,EPH - 0115111 (JI51IT)) 

npO.D.OJI)I(I1Jia 11CCJie.D.OBaHI1e Ha6JIIO.D.eHHbiX paHee B 

3KCnep11MeHTe Ha 11-cneKTpOMeTpe .D.Byx HOBbiX COCT0-

51HI1H j0(1450) 11/2(1900). PaccMoTpeHa B03MO)I(HOCTb 

11HTep npeTaU1111 3TI1X COCT051HI1H B CBeTe HOBbiX .D.aH

HbiX, nonytieHHbiX B Crystal Barrel 3Kcnep11MeHTe. 

OKa3aHO, 'ITO COCT051HHe j 0(1450) MO)I(eT npe.D.

CTaBJI51Tb co6oii n116o 0.11.11HO'IHbiH y3KI1H pe3oHaHc c 

KBaHTOBbiMI1 '111CJiaMH /(.fPC)= 0(0*), JII160 pe3yJib

TaT HHTepQ>epeHU1111 Me)l(.ll.Y COCT051HI151M11 j 0(I365) 11 

j 0(I 20), Ha6JIIO.D.eHHbiMI1 B Crystal Barrel 3Kcnep11-

MeHTe. KaK 0.11.11HO'IHbiH pe3oHaHc j 0(1450) 11HTepe

ceH TeM, 'ITO Ha6JIIO.D.aeTC51 TOJlbKO B UeHTpaJibHOM 

po)l(.ll.eHI111, o6orameHHOM rJIIOOH-rJIIOOHHbiMI1 B3aH

MO.D.eHCTBI151MI1, 11 He Bni1CbiBaeTC51 B CTaH.D.apTHOe 

OCHOBHOe COCT051HI1e qq-HOHeTa, KOTOpblH y)l(e 

nepenonHeH [ 4]. 

.[laHHbie C 11-cneKTpOMeTpa n03BOJIHJIH KOJIJia6o

pau11 11 BEATRICE npo113BeCTI1 no11cK pacna.~~.a 

D --7 ~+J.C, .D.onycT11MOro TOJibKO BHe paMOK CM 

(p11c .4). Ha ocHose aHaJII13a I,25· I0
5 

Jl\L--nap, o6pa-

3oBaBllli1XC51 80 B3ai1MO.D.eHCTBI151X 1t--Me30HOB C 3Hep

rl1e ~ 350 fsB C Me.D.HOH 11 BOJibQJpaMOBOH Ml1llleH51MI1, 

ycTaHOBJieHa BepXH5151 rpaH11Ua Bep051THOCTI1 pacna.~~.a : 
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Puc.4. a) PacnpeneneHne no HHBapnaHTHbiM t.eaccat.e JlHMJOOHOB pa3Horo JHaKa. KpualUI neMoHcrpupyeT oJtmnaeMoe rrono

JKeHHe H WHpHHY pacnana rfJ-+ ~+~.C . .[laa (lawTpHXOBaHHbiX) COObiTHJI BbiJICHBaJOT DOCJJe BH3YaJJbHOfO CKaHHpOBaHHll , OJlHa

KO HCKJIJO'IaJOTCJI Ha OCHOBaHHH KpHTepHll 3Heprosbl)leneHHJI a pacrranHoM neTeKTope. 6) npnMep co6brrHJI, rrpowenwero 

BH3YaJJbHoe CKaHHpOBaHHe H COOTBeTCTBYJOWero JlHMIOOHHOH Macce 1,86 f38/c2 
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50 

Puc.5. CpasHeHHe HMeJOWHXCll naHHbiX no HJMepeHHJO rrapaMeTpa !lor To'IKa npu 3Hepruu 16 M3B - pelyJJbTaT HJMepeHHll 

B npare. KpHBble COOTBeTCTBYJOT pac'leTaM C pa3liH'IHbiMH IIOTeHUHaJJaMH 
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BR(D0 ~ !1+!1) = 7,6·10--6 (90% C .L.) [5]. 3Ta serm

'IIma s 1 ,5 paJa HJnce HJsecTHoro paHee orpamt'leHH51. 

3aKOH'leH HOBbiH ::nan HCCJie,llOBaHH51 pacna,llOB 

r -Me30HOB Ha cneKTpOMeTpe «fHnepOH» B flpOTBHHO 

[6]. MaTpH'IHbiH :meMeHT I A 12 = C(1 + gX + HX2 + 
+ KY2) pacna.o.a r ~ 1t+1t

0
1t

0
, r,lle X= (s3- so) I m~+ ; 

Y= (s2 - s 1 ) / m~+; s0 = (mi+ m~+ + 2m~o) j 3 ; s; = 
(p )2 ~ ~ 

= K- P; , HaH,IleH c peKOp.llHOH TO'IHOCTbiO : 

g = 0,853 ± 0,014 ± 0,015, 

h = 0,210 ± 0,015 ± 0,015, 

k = 0,0025 ± 0,0038 ± 0,0030. 

OcHOBHbiMH HanpasneHH51MH HayqHoi-1 ,lle51TeJib

HOCTH B CeKTOpe HH3KHX TeMnepaTyp IT5Jfl 6bJJIO CO

J,IlaHHe MeTO,IlHKH H yqaCTHe B nOJI51pH3aUHOHHbi?'

HCCJie,llOBaHH51X, npoBO.IlHMbiX Ha ycKopHTeJI51X ITB3 

0115Il1 H Kapnosa YHHBepcHTeTa (Ilpara) . 
flOJI51pH30BaHHa51 MHilleHb ,llJIHHOH 20 CM H ,llHa

MeTpOM 3 CM, npe,llHaJHa'leHHa51 ,ll]]51 npOBe,lleHH51 COB
MeCTHbiX HCCJie.llOBaHHif Ha CHHxpocpaJoTpoHe ITB3 
0115Il1, 6hiJia npe,llOCTaBJieHa DAPNIA (CaKJie, Cl>paH
UH51) H AproHHCKOH HaUHOHaJibHOH na6opaTopHeif 
(CillA) H peKOHCTpyHpOBaHa B .IJ.y6He B MO,IlHcpHKa
UHH, xoporno npHcnoco6neHHOH ,llJI51 TpaHcnopTHpos
KH (nepe,llBH:lKHM non51pH30BaHHa51 MHrneHb - ITITM). 

MHrneHb 6bJJia co6paHa Ja rneCTb MeC51UeB B na-

6opaTOpHH 51,1lepHbiX npo6JieM CneUHaJIHCTaMH H3 

DAPNIA, Ol151l1 (IT51Il, ITB3, ITCB3), Ill151CI> 

(faT'IHHa), l151l1 PAH (MocKsa) H XCI>TH (XapbKOB). 

.IJ.ng MOHTa:lKa ycTaHOBKH 6biDH HCnOJib30BaHbl ,llBe 

nJiaTcpOpMbl : O,llHa ,llJI51 MarHHTHOH CHCTeMbl (HCTO'IHHK 

:;meK1ponHTaHH51, .llbiOapbi H MarHHT), nepeMeJUaiOmM

c51 B HanpaBJieHH51X X H f , a .llpyrM c penbcaMH B Ha

npasneHHH X, HecymM CHCTeMy pecppH:lKepaTopa pac

TsopeHH51 (HacoCHYfO rpynny, ,llbiOapbl, CBlJ- H 51MP

CHCTeMbi). MaKcHMaJibHM nonO:lKHTeJibHM non51pH

JaUHY ,llOCTHrJia 88%, a OTpHUaTeJibHa51 - 91%, BpeM51 

pena cauHH non51pH3aUHH, npH TeMnepaType 50 MK, 

COCTaBHJIO OKOJIO 2000 'laCOB. 

Te'leHHe KOpOTKOfO BpeMeHH - C 24 cpeBpaJI51 
no 1 MapTa 1995 ro,lla - KOJ1Jia6opauH51 Ol151l1, 
HHCTI1TyTOB PoccHH, YKpaHHbi H Cl>paHUHH BbmOilHHJia 
Ha nyqKe CHHXpOcpa30TpOHa nepBble H3MepeHH51 pa3-
HOCTH nOJIHbiX HeHTpOH-npOTOHHbiX Ce'leHHH npH 3Ha
'leHH51 X KHHeTH'leCKOH 3HepmH HeHTpOHOB 1,2, 2,5 H 
3,6 f 3B. 3Ta Ha6JIIO,IlaeMa51 BeJIH'IHHa H3Mep51JlaCb npH 
nponycKaHHH npO,IlOJibHO-nOJI51pH30BaHHbiX HeHTpO
HOB qepe3 npO,IlOJibHO-nOJI51pH30BaHHYIO npOTOHHYIO 
MHllieHb C napanJieJibHbiMH H aHTHnapanJieJibHbiMH Ha

npaBJieHH51MH nOJI51pH3aUHH (7]. 

B XO.Ile HJyqeHH51 cnHHosoi-1 JaBHCHMOCTH aMrmH
TY.Il np-pacce51HH51 npH 3HepmH 16 M3B Ha ycKopH
Tene Sl.llepHoro ueHTpa Kapnosa yHHBepcHTeTa (Ilpa
ra) JasepllleHbi pa6oTbi no HJMepeHHIO napaMeTpa 
AaT = C'J

101
(ii) - a

101
(i ,J,) - pa3HOCTH nOJIHbiX ce-

'leHHH B3aHMO,IleHCTBH51 nonepe'IHO-nOJI51pH30BaHHbiX 
HeHTJJOHOB C nonepe'IHO-nOJI51pH30BaHHbiMH npOTO
HaMH [8] (pHc.5) . B 1995 ro,lly npose,lleHo ,llBa ceaHca 

no Ha6opy CTaTHCTHKH B 3KCnepHMeHTe nO H3Me
peHHIO napaMeTpa AaL- paJHOCTH noJIHbiX ceiJeHHH 

npH npO,IlOJibHOH nOJI51pH3aUHH 'laCTHU. 

HCCJIE.UOBAHHR DO «<>H3HKE llPOMEJKYTOqHhiX 3 HEPfHH 

B cosMeCTHOM 3KCnepHMeHTe Ol151l1 H PSI no 

nOHCKY nepeXO,IlOB MIOOHH51 B aHTHMIOOHHH (Hapy

rneHHe 3aKOHa COXpaHeHH51 MIOOHHOfO H 3JieKTpOHHO

rO 'IHCeJI) JaKOH'leHa o6pa60TKa ,llaHHbiX 3KCn03HUHH 

1993 ro,lla (eM . pHc.6) H nonyqeHo Hosoe JHa'leHHe 

sepxHei-1 rpaHHUbi sepo51THOCTH nepexo,lla: 

3TO 3Ha'leHHe Ha cpaKTOp 50 HH:lKe npe,lleJia, HaH,IleH

HOfO paHee B 3KcnepHMeHTe Ha Q>aJoTpoHe Ol151l1 [9]. 

B 3KcnepHMeHTe Ha MeJOHHOH ¢a6pHKe PSI s 

1995 fO.IlY Ha'laTbl pa60Tbl no MO,IlepHHJaUHH ycTa

HOBKH C UeJibiO ,llaJibHeHWero npO,IlBH:lKeHH51 Ha ypOBHH 

Bep051THOCTH KOHBepCHH B 50-100 pa3 6onee HH3KHe. 

3aseprneH COBMeCTHbiH 3KCnepHMeHT, npo-

BO,IlHMbiH s CaKJie (E-258), no HJMepeHHIO sepo51T

HOCTH pacna.o.a 11-MeJOHa Ha ,llBa y-KBaHTa [ 1 0] . l1,1le51 

3KCnepHMeHTa COCT051Jla B H3MepeHHH KaK 'IHCJia pO:lK

,IlaeMbiX 11-MeJoHos, TaK H nap y-KBaHTOB HJ 11-pacna

.lla, 'ITO 03Ha'laeT, B OTJIH'IHe OT paHee npOBe,lleHHbiX 

3KCnepHMeHTOB, np51MOe . H3MepeHHe Bep051THOCTH 

OCHOBHOfO KaHana pacna.o.a H 10-KpaTHOe yMeHbllieHHe 

norpelliHOCTH: 

BR(ll ~ yy) = 0 ,3949 ± 0 ,0017(cTaT.) ± 0 ,0035(cHcT.). 

B 3KcnepHMeHTax Ha LEAR (IJ.EPH) Konna6o

pauHR OBELIX npO.IlOJI:lKana Hccne,llosaHH51 aHHHm

JI51UHH aHTHnpOTOHOB B ,lleHTepHH H BO,IlOpO,Ile (pHc.7) . 

flonyqeHbl CJie,llyiOJUHe cpH3H'leCKHe pe3yJibTaTbl ( 11] : 

• 06HapY:lKeHa CHJibHa51 JaBHCHMOCTb CTeneHH Ha

pyllleHH51 npaBHJia 0Ky6o - U.sei-lra - l1H3YKH 

(QIJ.l-f) OT KBaHTOBbiX 'IHCeJI Ha'laJibHOfO COCT0-

51HH51 : BbiXO,Il <)>-Me30HOB B CHHrJieTHOM no CnHHY 

cocT051HHH pp-cHcTeMbi CHJibHO no,llasneH . TaK, 

,llJI51 
3 S (-COCT051HH51 

I - 0 -5 
BR( P 1[pp] ~ <)>1t) < 1,1 ·10 (95% C.L.) . 

• TaKaS~ :lKe .llOMHHaHTHOCTb po)l(,lleHHR <)>-MeJOHOB 

H3 TpHnJieTHOfO COCT051HH51 06Hapy:lKeHa B 
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PHco6o PacnpeneneHHll co6biTHH, Ha6monaeMbJX 8 3KcnepHMeHTe Ha MeJoHH<>H cpa6puKe PSI no noucKy nepexona MIOOHHll 8 

aHTHMIOOHHH: a) no KOOpliHHaTe 8biJlCTa aHTHMJOOHHll H3 MHWCHH, 6) no 8pCMCHH npoJJeTa nOJHTpOHao fHCTOrpaMMbl, yKa

JaHHbJe WTPHX08bJMH JJHHHliMH, noKa3bJ8aiOT Olii:HllaeMbJe pacnpelleJJCHHll co6bJTHH llJill GMM = 0,05GF 

• 
- +-

peaKUHH pp ~ ~ 7t JlJlll aHHHrHJiliUHH KaK H3 

S-, TaK H H3 P-80J1Hblo 

• HrumeHo CHJibHoe HapyweHHe npa8Hlla O U 11 

JlJlll TeH30pHbiX Me30H08: 

R 
Y(fil525)7t

0
) 

3 -------;;-0 = (73 ± 25) 0 10-
Y(f2(1270)7t ) 

npH O)KHllaeMOM R' = (3 + 16)010-30 

Y( cjl7t + 7t -) 
• 11JMepeHo OTHoweHHe R = 

Y( (l)7t + 1t l 
JlJlll 

aHHHrHJiliUHH npH OCTaHOBKe B ra:30o6pa30HOH H 

)KH.IUCOH so.uopo.uHoii MHWeHliXo Haii.ueHo, 'ITO 

cTeneHb HapyweHHll npasHJia OU11 ysenH'IHBa

eTCll c YMeHbWeHHeM MaCCi~J .llHnHOHa H Ja8HCHT 

OT llJIOTHOCTH MHWeHH o 

• BnepBble Ha6mo.ueHa peaKUHll noHTeKopso c 

cji-MeJoHoM: {jd ~ cjlno AHanHJ .uaHHbiX YJCa3bJBa

eT Ha JHa'IHTellbHOe HapyweHHe npaBHlla O U 11 

0 
_ Y(<!ln) _ + 

0 

-3 
H 8 3TOM CllY<Jaeo R- Y(ron) - (230 _ 60) I 0 , 

'ITO 8 50 pa3 60llbWe, '!eM npe.llCKa3bJ8aeTCll 

npa8HJIOM OUI1o 

nollY<JeHHble 3KCnepHMeHTallbHbJe JaKOHOMepHOCTH 

COrllaCYJOTCll C npe.llCKaJaHHliMH MO.IlelJH nOllllpH308aH

HOH cKpbiTOH cTpaHHOCTH HYKllOHao 

Ha OCH08e aHalJHJa OKOllO 3000 C06b1THH pacna.ua 

r ~ JoCv7t
0

, JaperncTpHpo8aHHbJX Ha ycTaH08Ke 

11CTPA-M (Y-70, 11<1>83, npoT8HHO), nOllY<J e Hbl 
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OUeHKH napaMeTp08 <jlopM<jlaKTOp08, OTBeTCT8eHHbiX 

Ja CHJlbHble 83aHMO.IleHCTBHll B 3TOM pacna.ueo no CTa

THCTH'IeCKOH TO'IHOCTH 3KCnepHMeHT He TOllbKO Ha

XO.IlHTCll Ha ypo8He MHp08biX, HO H HMeeT O.llHO 8alii:

HOe npeHMylUeCT80: B npe.llbl.llYIUHX pa60TaX 3HeprHS! 

'Y-K8aHT08 He HJMepSillaCb, 'ITO npHBO.IlHllO K .ll8Y3Ha'I-

HOCTSIM npH OUeHKe ::meprHH 7t
0

-Me30Hao 8 .llaHHOM 

3KCnepHMeHTe TaKHX .ll8Y3Ha'IHOCTeH HeT [12) 0 

B na6opaTopHH npo80.IlSITCll 3KcnepHMeHTallbHbie 

H TeopeTH'IeCKHe HCClle.ll08aHHSI MIO-KaTalJHJa SI.Ilep

HbiX peaKUHH CHHTeJa B CMeCH H30TOn08 80.1l0pO.Ilao 

3Ha'IHTellbHbiM waroM 8nepe.u 8 HaY<JHO-TeXHH'IeCKOM 

o6ecne<JeHHH 3KCnepHMeHTOB SIRIISieTCSI COJ.IlaHHe H 

880.1l 8 3KCnnyaTaUHIO .lleHTepHe80H MHWeHH 06beMOM 

280 cM
3

, cnoco6HoH pa6oTaTb 8 HHTepsane TeMnepa

TYP 5,5 + 40 K o 3To noJ80llSieT y.uep)KH8aTb .ueiiTepHI'i 

8 pa3llH'IHbiX arperaTHbiX COCTOSIHHSIX: T8epJlOM, 

)KHliKOM H raJ006pa3HOM o 8biCOKOe Ka'leCT80 MHWeHH 

.ll.TISI 3KCnepHMeHT08 o6ecne'leHO pa8HOMepHOCTbiO Ja

nOllHeHHSI 8Cero ofueMa T8ep,llbiM ,lleHTepHeM H 

MHHHMallbHbJM rpa.uueHTOM TeMnepaTypbl. B 3Kc

noJHUHllx Ha MIOOHHOM nY<JKe cpa30TpOHa 0115111 

8nep8ble 8 WHpOKOM TeMnepaTypHOM JlHanaJOHe 

(5,5 + 30 K) 8binOllHeHbJ CHCTeMaTH'IeCKHe HJMepeHHSI 

TeMnepaTYpHOH H CnHH080H Ja8HCHMOCTH CKOpOCTH 

o6pa308aHHSI MeJOMOlleKyll H3 8epXHero COCTOSIHHSI 

C8epxTOHKOH CTPYJCTYPbl MeJoaTOMa dJ.l H cKopocTH 

nepexona Me)I(Jly ypo8HSIMH (Ad) .ll.TISI T8epnoro H 

lii:HliKOro neiiTepHSi o PeJyJJbTaTbi .ll.TISI T8epnoro neii-
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TepHjj B .uHana.30He TeMnepaTyp 5,5 + 17,7 K cornacy

IOTCjj c H3MepeHHjjMH rpynmi TRIUMF npH 3 K H 

npOTHBOpe'laT npe.UCKa.3aHHjjM TeOpHH (pHC.8): 0TCIO

,Ila CJie.uyeT aJibTepHaTHBa: HJIH Me30aTOM He TepMa

JIH3yeTCjj B TBep,llOM ,lleHTepHH, HJIH He06XO,IlHMO 

yqHTbiBaTb HOBbie MeXaHH3Mbl ero B3aHMO,IleHCTBHjj C 

KpHCTaJIJIH'leCKOH perneTKOH .ueHTepHjj. Bo3MO)J(Hbie 

sapHaHTbl TaKHX MeXaHH3MOB paCCMOTpeHbl B [13). 

B paMKax nporpaMMhi Hccne.uosaHHjj BhiCOKOTeM

nepaTypHOH CBepxnpOBO,IlHMOCTH npOBO,IlHJIOCb KOMn

JieKCHOe H3yqeHHe coe.uHHeHHH THna L3zCu0
4

. 06pa3-

Uhi, KpHcTannorpacpH'lecK3jj CTPYKTYPa KOTOpbiX 6bma 

HCCJie.UOBaHa MeTO.IlOM .UHcppaKUHH HeHTpOHOB Ha 

peaKTOpe l1EP-2, HCnOJib30BaJIHCb .llJljj 3KCnepHMeHTOB 

Ha Me30HHOH cpa6pHKe PSI. 51sneHHe MHKpocKonH'lec

Koro cpa3osoro pa.3.ueneHJ.Ijj B BTCTI-o6pa3uax TaKoro 

po.ua H3yqanocb j.lSR-MeTO.IlOM snepsbie. EhiJIO o6Hapy

)((eHo 3aMep3aHHe 3JieKTpOHHbiX CnHHOB npH TeMnepa

Type 8 K B MOHOKpHCTaJIJie L3zCu04+ (y = 0,03). Co-
. y 

BMeCTHbiH aHaJIH3 nOJiyqeHHbiX .llaHHbiX n03BOJijjeT 

npe.UnOJIO)J(HTb, 'ITO MarHHTHbie H CBepxnpOBO,Iljjll.{He 

06JiaCTH B KpHCTaJIJie npOCTpaHCTBeHHO pa3,1leJieHbl Ha 

MHKpocKonH'leCKOM yposHe nopj!JlKa I 00 A. 
Ha MIOOHHOM nyqKe cpa.3oTpoHa Ol151l1 Hccne.uo

saHo noBe,lleHHe OTpHUaTe~bHbiX MIOOHOB B KpeMHHH 

• 

5.0 

'Add~ SOLID LIQUID GAS 
4.0 

(J.Ls-') 
3.0 

r + 
2.0 

F 3/2 

1.0 

F = 1/2 

0.0 

0 10 20 30 50 

T ! If P ! R A T U R ! (~I 

PHc.8. T eMnepaTypHall 33BHCHMOCTb cKopocTH o6pa3oBaHHll 

Me30MOn eKyn neHTepHll H3 pa3nH'IHbiX cnHHOBbiX COCTOliHHH 

MeJoaToMa: D- naHHbie TRIUMF, i:f - naHHbie PSI, 6 -
npe)((H e naHHbie JI51n, o - HOBbie naHHbie JI51n; 

cnnOWHOH nHHHeH 0603H3'leHbl pe3ynbT3Tbl TeopeTH'IeCKHX 

Bbi'IHCneHHH 
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Puc.9. 3a8HCHMOCTb C.llBHra 'laCTOTbl npeueccuu cnnHa oT

puuaTenbHoro MJOOHa (Ac.t> I ro) 8 KpeMHHH OT TeMneparypbl 

n-THna. I1CCJ1e~OBa.llaCh OCTaTO'IHall nOnllpH3ai1Hll MIO

OH08 8 ~HanaJOHe TeMneparyp 4,2 + 300 K . npu TeM

neparype HHXe 25 K OOHapyx:eH, 8 OTnH'IHe OT KpeM

HHll p-THna, aHOManhHhiH C~8Hf 'laCTOThl npeueCCHH 

cnHHa MIOOHa (&o/ro=5·10-J) (pHc.9) [14] . T aKOH 

C~BHr Ha6.nto~aeTCll B ~HaMarHHTHOM BeiUeCTBe Bnep- . 

BhJe. 3<l$eKT HHTepnpeTHpyeTCll KaK npOliBneHHe 

BJaHMO~eHCTBHll MIOOHHOro aTOMa C npO~YKTaMH 

p~HOnHJa cpe~I, riOliBnliiOlUHMHCll npH <t>opMHpO

ilaHHH MIOOHOro aTOMa. 

na6opaTOpHll npHHHMaeT aKTHBHoe yqaCTHe 8 

coJ~aHHH pll~a KpynHhiX <t>nJH'IeCKHX ycTaHo8oK Ha 

YCKOpHTeJISIX npOMeXYTO'IHhiX 3HeprnH : 

pa3pa6oTaH pli.U yJnoB .ueTeKTopHoH cncTeMbl 

cneKTpoMeTpa ANKE Ha oxnax.uaeMOM npo

TOHHOM CHHXpOTpOHe COZY ( lOJJHX, rep

MaHHll) [15); 

• Ha KaHane ycKopHTeJill Y -400M 8 lly6He npo8e

.ueH MOHTax KOMnneKCa 3KCnepHMeHTanbHOfO 

o6opy.uo8aHHll, 8Knto'latoiUero BGO-ball cneKT

poMeTp, npH8e3eHHbiH H3 noc-AnaMOCCKOH 

HaUHOHanbHOH na6opaTOpHH; 

• HJfOTOBneH npOTOTHn cneKTpOMeTpa Mll npo-

8e~eHHll ~R-3KCnepHMeHT08 Ha nyqKe «ri08ep

XHOCTHbiX» MIOOH08 <t>aJOTpOHa 0115111, np08e

.UeHbl nep8ble 3KCnepHMeHTbl Ha HeM; 

• 8binOnHeH p~ pa60T no 88e.UeHHIO 8 CTpOH yc

TaH08KH Mll npeUHJHOHHOrO HJMepeHHll 8epo

liTHOCTH P-pacn~a nuoHa Ha nyqKe MeJOHHOH 

<t>a6pHKH PSI [16] . 

OcymecTBnlleTcll npoeKT «A3porenb», uenbto Ko

Toporo liBnlleTCll pa3pa60TKa TeXHOnOrHH npOH380.UCT-

8a a3pOrenll .UHOKCH.lla KpeMHHll H 8He.UpeHHe 

a3porenbHbiX 'lepeHKOBCKHX C'leT'IHKOB B npaKTHKY 

3KcnepnMeHT08. COJ.uaHa cneunanH3Hpo8aHHall XH

MHKO-TexHonoru'lecKall na6opaTopHll , H nonyqeHbl 

nep8bJe o6pa3Ubi a3porenll .uwaMeTpoM .uo 80 MM c 

noKaJaTeneM npenoMneHHll n = 1,05 H 1,02. 06paJUbl 

nonyqeHbl Ha 1-nHTpOBbJX aBTOKnaBaX, H3fOT08JieH

HbiX B lly6He B paMKaX COBMecTHOH pa60Tbl C 

YHHBepcHTeToM HM. KoMeHcKoro (CnosaKHll). KoMn

neKT o6opy.uosaHHll, BKnto'lall aBTOKnaB, OTnpasneH . B 

EpaTwcnasy. COJ.uaeTCll TexHonorn'leCKHH yqacTOK Ha 

OCHOBe aBTOKnaBa C pa6o'leH eMKOCTbiO 30 n, .UOCTaB

neHHOrO B lly6Hy HJ 11TanHH (oOnOHbll) . 

UCCJIE.IJ:OBAHUB DO cJ)U3UKE HU3KUX 3HEPfUU 

B MapTe 1995 r. npose~eH 3KCnepnMeHT Ha nyqKe 
3He ycKOpHTeJill lPN (0pc3, <l»pa~UHll) no HJMepeHHIO 

(p- V) yrn080H KoppenliUHH 8 0+ ~ 0+ pacn~e ll~pa 
18

Ne (CM . puc. JO); peJynhTaThl, COOT8eTCTBYIOIUHe 

8eKTOpHOMY 8apHaHTY cna6oro 83aHMO~eHCT8Hll, .UOnO

xeHhl Ha KOH<t>epeHUHliX 8 OcaKe, Eptoccene H CaHKT

neTep6ypre. B ~eKa6pe 1995 r . Ha TOM xe nyqKe npo-

8e~eH MeTO.UH'IeCKHH TeCTOBhiH 3KCnepHMeHT C raJ0-

8hiMH MHWeHliMH CH4, C4H 10 H C02, Heo6xo~HMbiMH 

Mll nnaHHpyeMOro Hccne~08aHHll (p- V) yrnoBOH 

KoppenlluHH B pacn~e 14
0 . 

8 OKTll6pe 1995 r. npo8e~eH ceaHC Ha MIOOHHOM 

nyqKe f.l.E4 8 PSI (ill8eifuapnll) c uenhto onpe.ueneHHll 

napUHanhHbiX 8epOliTHOCTeH ~-3aX8aTa Ha pa3nH'IHble 

yp08HH ~O'IepHHX ~ep npH OCTaH08Ke MIOOH08 8 
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MHweHliX HJ B, Ne, Mg, Si , S, Ca, Sn, a TaKxe wccne

.uosaHHll <t>oHOBblX xapaKTepHCTHK HeKOTOpblX KOHCT

pyKUHOHHblX MaTepwanos (nonHBHHHnxnopu.u, nonw

CTHpon, Te<t>noH, CTanb). llaHHbJe 6y.UYT HCnOnbJOBaHbl 

B nnaHHpyeMbiX 3KCnepHMeHTaX no HJMepeHHIO <t>opM

<t>aKTOpOB cna6oro BJaHMO.UeHCTBHll B ~-JaXBaTe . 

Ha nyqKe 3He UHKnOTpoHa <I»TH (CaHKT-neTep-

6ypr) npoBe.UeHO HJMepeHHe aCHMMeTpHH y-HJny'leHHll 

s peaKuww 
2~geHe, p) c uenbto onpe.ueneHHll MYJJb-

28 
THnomHOCTH y-nepexo.ua 2171 K38 s ll~pe AI (3Ta 

senH'IHHa Heo6xo.uuMa Mll JasepweHHll aHanHJa 

paHee npose.ueHHoro 3KcnepHMeHTa no HJMepeHHIO 

8p / gA B JaxBare nonllpH30BaHHbiX MIOOHOB li.UpoM 28Si). 

Ha cneKTpOMeTpe NEM0-2 B MO.UaHCKOH no.uJeM

HOH na6opaTopww (<l»paHUHll) npose.ueHo wccne.uo-



saHHe .usoifHoro ~-pacna.ua ll.llpa 116Cd; nonyqeHo 3Ha

qeHHe nepHo.ua pa3pemeHHOH MO.Ilhi 

19 T112 = (3,75 ± 0,35(cTaT.) ± 0,20(CHCT.))·10 JieT. 

HaqaT aHanornqHhiH sKcnepuMeHT c 82Se H 96zr. 

B TOH )l(e na6opaTOpHH B Te'leHHe ro.ua npo

BO.UHJIOCh H3MepeHHe cpOHOBbiX xapaKTepHCTHK CneKT

poMeTpa TGV B paMKax no.uroTOBKH K noHcKy .usoif-

Horo ~-pacna.ua ~.upa 48Ca. C yqeTOM pe3yJILTaTos 

3THX H3MepeHHH npOH3Be,lleHa MO.UepHH3aQH~ cneKT

poMeTpa, qTQ ll03BOJIHJIO CHH3HTb cpOH B 2-2,5 pa3a. 

Ha ISOL-KoMnneKce BbinOJIHeHbi Ba)I(Hbie Me

TO.IlHqecKHe pa6oTbi. YnyqmeHbi sneKTpOHHo-onTH

qecKHe napaMeTpbi Macc-cenapaTopa (M / 1!.M = 1800). 

0nTHMH3HpOBaH pe)I(HM pa60Tbl HOHHOfO HCTO'lHHKa C 

nosepxHOCTHOH HOHHJauueif. Bse.ueHbi B sKcnnyaTa

QHIO cneKTpoMeTp nonHoro nomomeHH~, cneKTpo

MeTp MHO)I(eCTBeHHOCTH - «.llO.UeKa3.Up», O,llHOKpHC

TaJibHbiH BpeMeHHOH 41t-CneKTpOMeTp, ~-cneKTpOMeTp 
THna «MHHH-aneJibCHH>>, ycTaHOBKa .llll~ H3MepeHH~ 

e- y- t-cosna.ueHHH. 

BhmOJIHeHbi CHCTeMaTHqecKHe Hccne.uosaHH~ 

pa.llHOaKTHBHOro pacna.ua pll.lla pe.UK03eMe.TibHbiX 

HYKJIH.IlOB c A ~ 140 + 170, y.uaneHHhiX OT noJIOChi 

CTa6HJibHOCTH. DYTeM H3MepeHH~ 3HepmH (X- ~-nepe
XO.UOB HYKJIH.IlOB, CB~3aHHbiX «QenO'lKOH» llOCJie,llOBa-

15 

350·~--------------------, 

D ppler Shift (eV) of the 1011 keV -y-line 
300 i n (o•-o•) p-decay of "Ne 

PHc.lO. J],onneposcKHH cnsHr y-rrHHHH npH ~-pacnane 18Ne. 

KpHBaJI C 0.= 1 COOTBeTCTByeT BeKTOpHOMY sapHaHTY crra6o

ro B3aH O)leHCTBHJI 

TeJibHbiX npespameHHH, onpe.ueneHbi c xopomeif Toq

HOCThiO (~ 100 K3B) Macchi 10 HYKJIH.IlOB oT Pr .uo Tm. 
I13MepeHbl ' CHJIOBbie cpyHKQHH 6eTa-pacna.ua 

147
•
149.-rb H 

156
Ho. 06Hap)')KeHHe ~rKoro E1-nepexo

.ua 7,7 sB B pacna.ue 
158

Er ~ 158
Ho B 3HaqHTeJibHOH 

CTeneHH CHHMaeT BOnpoc 06 aHOMaJibHO 6biCTpbiX 

(lgft ~ 5,8) O.UHOKpaTHO JanpemeHHhiX ~-nepexo.uax B 

YA.SN.APP-2; Erp.do.te 24.06-95y; MOTUtfary slot-m.a.ohine; 
Alpha-apecfr; Si(.Au.)-det.(CANBERIU); T.=f8x20Tnin 
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PHc.12. OrpaHH'IeHHJI Ha HapywaJOWHe R-'leTHOCTb cynep
CHMMeTpH'IHble TeOpHH H3 pa311H'IHbiX 3KC11epHMeHTaJlbHbiX 

.QaHHbiX; )..'111 - HapywaJOWWI R-'leTHOCTb KOHCTaHTa 

CBli3H, "'q - t.tacca CK311llpHoro KBapKa. 06nacrb napat.teT

pos ne&ee H BbiWe KpHBbiX HCKnJO'IaeTCll paJnH'IHbiMH naH

HbiMH. BHDHO, 'ITO 6e3HeifrpHHHbiH .llBOHHOH 6eTa-pacnan 

nae-r Han6onee liCeCTKHe orpaHH'IeHHll Ha napat.te-rpuqecKoe 

npocrpaHCTBO 

3TOH '18CTH KapTbl HYJUIH.IlOB. llpo.uon:liCeHbl HCCn e.uo

BaHH$1 CBOHCTB nepeXO.IlHbiX (OT c<t>epH'IeCKHX K 

CHnbHO.UeclJopMHpOBaHHblM) g.uep B o6nacTH CKa'IKa 

.ueclJopMallHH (N = 88). llpH ~-pacna.ue 147
Tb H.QeHTH

clJHUHpOBaHbl pauee HeHJBecTHble COCTOliHHll OKOnO-

Mam'leCKOro g.upa !:7Gd83. Hccne.uosauHe pacn a.ua 

KOpOTKO:liCHBYIUHX HJOTODOB IS?yb (36 c), 159Yb 

(1,4 MHH) H 6onee .uonro:liCHB)'lllHX 
157Er (20 MHH), 

15~r (36 MHH), 
157

Dy (8,1 '1) cymecTBeuuo YTO'IHHnO 

KapTHHY DOBe.UeHH$1 B036Y:liCJleHHbiX ypOBHeH .llO'Iep

HHX g.uep TynHll (Z = 69), ront.MHS (Z = 67), Tep6Hll 

(Z = 65) c 'I Hen oM ueiiTPOHOB s6nHJH N = 88 + 90. 

BnHSHHe q,opMbl g.upa ua seponHOCTH a-, ~- H y-npo-

ueccos npocneJKeuo ua npHMepe pacna.ua !~~r 88 H 

o6uapYJKenuoro HaMH M3- HJOMepa B !~6Ho89 '(9,5 c). 

CHcTeMaTH'IeCKoe Hccne.uosauHe a-pacna.ua HJOTO

HOB c N = 88 (pHc . 11) npHseno K o6uapyJKeHHIO 

.llBYX cna6b1X (l-3MHTTepOB 
15~r (Ea = 3450± 15 K38, 

Ja=(5±1)·10-6% ua pacna.u) H 
157

Tm (Ea=3655± 

± 15 K3B, ]a= (5 ± 1)·10-5% ua pacna.u). 

llpH HCCne.UOBaHHH pa.llHOHYKnH.IlOB uenO'IKH 
22~h MeTO.IlOM a-y-cosna.uenHii o6uapyJKeua seTBb 

~--pacna.ua 221Fr C HHTeHCHBHOCTbiO 0,011 ± 0,005% 

ua pacna.u [ 17]. 

Hait.ueu HOBbiH MexauHJM 6eJueiiTPHHHOro .usoit

uoro 6eTa-pacna.ua (Ov~~). peannJyJOIUHHCll B cy

nepcHMMeTPH'IHbiX TeOpHliX . llpH Onpe.ueneHHbiX yc

nOBHliX 3TOT MeXaHHJM a6coniOTHO .!lOMHHHpyeT B .!laH

HOM npouecce. Pac'leTbl noKaJanH, 'ITO HMeJOmHecll 
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Pnc.13. CpenHne 3Heprnu !J>pan.teHTOB B p + Au-coynapeHH

liX npH EP = 2,16 f38 <• , nynKTHpHble JIHHHH) H 

EP = 8,1 f38 (O, cnnoWHble JIHHHH). JlHHHH pacc'IHTaHLI 

no t.tonenllt.t : ll.llepHbiH KacKan + craTHCTH'IecKWI MynLTH

!J>pan.teHTaUHll (1, 2); MO.IlHtPHUHposaHHoe rnay6eposcKoe 
npn6nHliCeHne + craTHCTH'IeCKWI t.tynLTH!Jlpan.teHTaUHll 

(3. 4) 

.uaHHble 0 BpeMeHH nonypacna.ua HeKOTOpblX H30TOI10B 

ycTaHaBnHBaiOT :liCeCTKHe OrpaHH'IeHHll Ha napaMeTpbl 

cynepcHMMeTPHH (pnc.12). Ll,nll pg.ua KnJO'IesbtX napa

MeTPOB 3TH orpaHH'IeHHll OKa33JIHCb ropa3.UO 6onee 

JKecTKHMH, 'leM orpaHH'IeHHll yCKOpHTenbHblX 3KC

nepHMeHTOB, KaK Hb!He npOBO.UHMbiX, TaK H O:liCH.!{a

IOIUHXCll 110 KpaHHeH Mepe B 6nH:liCaHWHe .UeCliTb neT. 

TaKHM o6paJoM, Ov~~ liBnlleTcs yunKanbHbiM JOH.UOM 

clJH3HKH Ja 11pe.UeJiaMH CTaH.!{apTHOH MO.UeJIH cn a6biX H 

3neKTpOMarHHTHbiX BJaHMO.UeHCTBHH [ 18). 

Hccne.uosauus pacna.ua ropli'IHX g.uep, o6paJy

IOIUHXCll s peaKUHSX p +Au, nposo.uHmtcb c noMOIUbiO 

ycTaHOBKH «<l>aJa» Ha nyqKe CHHXpO<pa30TpOHa 

OH.siH. YCTauosneuo, 'ITO s coy.uapeHHliX p +Au npu 

E = 2,16, 3,6 H 8,1 f38 o6paJyJOTCll CHnbHOBoJ6yJK-
P 

.U~HHble g.upa, pacna.uaJOmuecll DYTeM MHOJKecTseuuoif 

3MHCCHH clJparMeHTOB npoMe:liCYTO'IHOH MaCChi (<l>llM, 

3 ~ Z ~ 20). Cpe.uune MHOJKecTBeHHOCTH <I>nM 6nuJKH 

K TeM, KOTOpble nonyqaJOTCll Ha nyqKaX HOHOB 
12
C-

40 Ar s TOM :liCe .uuanaJOHe 3Hepmif, T.e. 3Ta xapaK

TepHCTHKa He 'ly&CTBHTenbHa K .!lHHaMHKe coy.uapeHHll , 

a onpe.uenlleTCll clJaJOBbiM 061>eMOM KOHe'IHOrO COCTO

liHH$1. MuoJKecTBeHHOCTH <I>nM H ux ::~uepreTH'IeCKHe 

pacnpe.ueneHHS a.[leKBaTHO 011HCbiBaiOTCll B paMKaX 

KOM6HHHpOBaHHOH MO.UenH, KOTOpall BKniO'IaeT MO

.UHQlHUHpOBaHHOe rnay6epOBCKOe 11pH6JIH:liCeHHe .!lJill 

6biCTpOH CTa.llHH peaKUHH H CTaTHCTH'IeCKYJO MO.!leJib 

MynbTHQ>parMeHTaUHH. Cpe.uuue 3HepmH Q>parMeHTOB 

cornacyJOTCll c pac'leTOM snnOTb .uo Z<llnM = 9 

(pnc. 13). Ll.nll 6onee TllliCenbiX Q>parMeHTOB cpe.uuue 

3HepmH HH:liCe pac'leTHbiX (oco6euHo npu 

Ep = 8,1 r::~B) . 3To yKaJbiBaeT Ha TO, 'ITO «TllliCeJible» 



cpparMeHTbl C 60J1bllleH BepOS!THOCTbiO o6pa3yiOTCSI B 

ueHTpanbHOH ttacnt B036~eHHoro cneKTaTopa 

MHllleHH, tteM Ha ero J(Hcpcpy3HOH nepHcpepHH. 3'fo 

npHBOJ(HT K CHH)KeHHIO HX KYJlOHOBCKOH :meprHH no 

cpaBHeHHIO C pactteTOM, a HMeHHO OHa B OCHOBHOM 

onpe.nenReT KOHettHyiO 3HepmiO cpparMeHTOB. l1cnonb-

30BaHHe Mo.nenH BHYTPHSI.nepHoro KacKa.na He no3BOJ1SI

eT yJ(OBJleTBOpHTeJlbHO OllHCaTb CBOHCTBa cppar

MeHTHpyiOIUero Mpa. B uenoM nonyqeHHbie pe3ynhTa-

Tbl OTBettaiOT CUeHapHIO TellJlOBOH MYJlbTHcpparMeH

TaUHH ropS!tteH H pa3pe)KeHHOH (pb ~ 1 /3p0) MepHOH 

CHCTeM I [19] . 

B n a6opaTopHH TaK)Ke npOBOJ(SITCSI TeopeTHttec

KHe HCCJleJ(OBaHHSI no Me30HHOH H MpOHHOH cpH3HKe 

[20]; Be,l(eTCSI pa3pa60TKa H C03J(aHHe HOBOH 3JleKT

pOHHO- annapaTypbl .D,.IISI cpH3H'IecKOrO 3KCnepHMeHTa 

H T.J(. 

C03.IJ:AHHE .D:ETEKTOPA ATLAS, UPHKJIA.IJ:HbiE HCCJIE.D:OBAHHji 

B JI.SIII Be.l(YTCSI pa6oTbi no C03J(aHHIO MIOOHHOH 

cHcTeMbi .neTeKTopa ATLAS )].liS! npose.neHHSI lllHpoKo

MaclllTa6Horo 3KCnepHMeHTa Ha 60J1blllOM npOTOH- " 

npoTOHHOM Konnali.nepe UEPH (LHC). 

B 1995 roey B rr.sm pa3pa6oTaHa KOHCTPYKUHSI 

nonHoMaClllTa6Horo (3,2x1,8 M2
) npoTOTHna BOS-Ka

Mepbi (Barrel Outer Small Chamber) H TexHonomttec

KOH OCHaCTKH .D,.IISI ee c6opKH. 

l1ccne.nosaHbi csolicTBa MDT-.neTeKTopoB (Mo

nitored Drift Tube Chamber). l13MepeHbi cneKTpanb

HaSI ttyBCTBHTeJlbHOCTb H OTKJlHK MDT K TennOBbiM 

HeHTpOHaM Ha nyttKe HeHTpOHOB l1EP-2; H3MepeH 

OTKJlHK MDT K y-KBaHTaM pa3nHttHOH 3HepmH B 

MarHHTHOM none; H3MepeHa TeMnepaTypHaS! 3aBHCH

MOCTb nOJlHOro BpeMeHH .npelicpa B ra30BOH CMeCH 

Ar + 5% COz + CH4, H3ytteHbi 3cpcpeKTbi cTapeHHSI B 

MDT -.neTeKTopax, HanonHeHHbiX 3TOH raJosoli 

1. 1 
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PHc.14. 3aBHCHMOCTb K03cpcjJHuHeHTa ra3osoro ycHJJeHHll 

JleTeKTOpa OT BeJIH'IHHbl aKKYMYJIHpOBaHHOI'O )leTeKTOpOM 

3apllna 

CMeCbiO (pHc.14). flpOJ(0Jl)KaJ1aCb pa60Ta no pa3BHTHIO 

MeTOJ(a peHTreHOBCKOH TOMOrpacpHH .D,.IISI TO'IHOrO 

onpe.neneHHSI nOJlO)KeHHSI aHOJ(HbiX HHTeH B .npelicpo

BbiX Tpy6Kax MDT. flpu onpe.nenSIIOIUeM yqacTuu .ny6-

HeHcKoli rpynnbi B UEPH 6biJ1 cOJ.naH .nelicTBYIOIUHH 

npoToTn n ycTaHOBKH cKaHuposaHHSI MDT-KaMep. 

B cocTaBe rpynnbi Mo.nenuposaHHSI Konna6opauuu 

ATLAS coTpy.nHnKaMH JI.SIIT 6bm coJ.naH u BKJliOtteH B 

naKeT 6 aJOBbiX nporpaMM o6mero nonb30BaHHSI B~

HbiH 6noK nporpaMM ouucppoBKH curnanos c MDT -Ka

Mep MIOOHHOH CHCTeMbl. 

CosMeCTHO c Bl1JIC (MocKBa) opraHH30BaHo 

npOH3BOJ(CTBO BbiCOKOTO'IHbiX aJliOMHHHeBbiX Tpy6 .D,.IISI 

MDT-.neTeKTopoB [21]. 

ITpoaHanH3HpoBaHa B03MO)KHOCTb uccne.nosaHHSI 

OJ(HOro H3 Hau6onee HHTepeCHbiX npouecCOB B-cpH-

···1 .. ......... ~ . .:. ... . 

- ··•·· · · · ·-······-~---· ---- ---- ~·-· ---------.J-.. 

1 ! ..f£: 1 /VGeV 

PHc.15 . 3HepreTHttecKoe pa3peweHHe anpoHHoro Ka

nopHMeTpa ATLAS Jlllll 3JieKTpoHoB 
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JHKH, ~ocrynHbiX .zvu• HJY'feHHjJ ua ycTaHOBKe ATLAS: 

bo ~ ~0x ~ Jill+a1(1260)-x. 
s s 

B JI.Sin Be~YTCjJ pa6oTbi no cOJ~auuJO a.u.poHHoro 

KanopHMeTpa ~ereKTopa ATLAS [22]. 3asepw eHo 

tPHJHKO-TeXHH'IecKoe 060CHOBaHHe H pa3pa60TaH 

pa60'IHH npoeKT nepBOro npOTOTHna MO~YJJjJ (6 MeT

poB, 20 TOHH) a.u.ponHoro KanopuMeTpa. Haqcrro ero 

HJroTOBJJeHHe B U03n n.sm B KOOnepauHH c n po

MbJWJJeHHbiMH npe~npHjJTHjJMH Poccuu H HaY'fHbiMH 

UeHTpaMH B npoTBHHO, nuJe, npare, 6paTHCJJaBe, 

MuncKe, 6apcenoue H Xeuese. 

B 1995 ro~y OnTHMHJHposaua Texuonornll 

npeUHJHOHHOro JJaJepHOro KpOll CTaJJH, o6ecne'IHBaJ0-

1UalJ TpeOOBaHHe BbiCOKOH TO'IHOCTH Mll npOHJBO~CT

Ba nnacTHn-a6cop6epoB KanopHMeTpa. Pa6oTbl BeJlYT

Cll ua Jaso~e «YuusepcanMaw» (C.-neTep6ypr) H B 

HHUTnAH (lllaTYPa). PeanbualJ To<~nocTb ucnonbJY

eMblx JJaJepHbiX ycTaHOBOK He npeBbiWaeT 45 MKM . 

3asepweua o6pa60TKa peJyJJbTaToB TeCTOBbiX 

o6nyqeHHH MaKeTOB MOeyJJeH KaJJOpHMeTpa B nyqKaX 

ycKOpHTeJJll UEPH. nOJJyqeHa ~eTaJJbHalJ HH¢opMauHll 

06 3HeproB~eJJeHHH 3JJeKTpOHOB, 3HepreTH'IecKOM 

paJpeweHHH H e / h-oTnoweuuu B JaBHCHMOCTH oT 

• 

3Heprnu, yma H Z-Koop~HHaTbi sxo~a HaneTaJOmeii 

'laCTHUbl (pHC.15). 

Hccne~osaHa CBeTO'IYBCTBHTeJJbHOCTb ra3opa3pliJl

HbiX C'leT'IHKOB C KaTO~OM H3 nonynp03pa'IHOH 

aJJIOMHHH3HpOBaHHOH JlaBCaHOBOH nneHKH. 

BbmOJJHeHbi pac'leTbi MarHHTHoro nOJJll a.u.poHHoro 

KanopHMeTpa ~eTeKTopa ATLAS, yqreuo BJJHjJHHe TOp

ueBbiX nnaCTHH Extended Barrel. noK~no, 'ITO TOJJ 

JUHHa nnaCTHHbi MOJKeT 6biTb yMeHhweua ~soe [23]. 

8 nSJn BBe~eH B ~eHCTBHe CTeH~ 3JJeKTpOHHOrO 

oXJJ~eHHjJ HOHHbiX nyqKOB. Ha HeM uccne~osaua yc

TOH'IHBOCTb HHTeHCHBHbiX nyqKoB c npocTpaHcTBeH

HbiM 3apli~OM, pa3BHTbl MeTO~bl no~aBJJeHHll He

YCTOH'IHBOCTH. B KOJJJJa6opauuu c UEPH BbinOJJHeHbi 

3KCnepHMeHTbl no OXJJ~eHHIO HOHOB CBHHUa S4+Pb 
ua HaKOnHTeJJe LEAR (npoeKT LHC). npeMOJKeHa 

cxeMa reuepauuu aHTHBO~opo~a B naKonuTeJJbHbiX 

KOJJbUaX (24) . 

Be~cll pa60Tbi B o6nacTH 3JJeKTpOll~epuoro cno

co6a nonyqennll 3Hepruu. BbmonneHbi pac'leTbi Ko-

3¢<PnuueHTa ycHJJeHHll peJKHMa Ha 6biCTpb1X HeHTpO

HaX. noKa3aHO, 'ITO 3TOT peJKHM 6011ee 3¢¢eKTHBeH 

no cpaBHeHHIO C peJKHMOM pa60Tbl Ha MeMeHHbiX 

HeHTpOHaX . 

ME.IJ:HK0-6HOJIOmlfECKHE H KJIHHHlfECKHE HCCJIE.IJ:OBAHHB 

B na6opaTOpHH liJlepHbiX npo6JJeM 3asepweHO 

coJ~auue nepsoro oTe'leCTBeHnoro noJJHOMacwTa6 Ho-

PHc. l6. BHeWHHii BHll noJliTpoHHoro 3MHCCHOHHoro TOMO

rpaq,a (co CHjJTOii nepenHeii KpbiWKoii). Ha nepenHeM nn aHe 

pacnOJlOJKeH CTOJl llJljJ naUHeHTOB 
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ro n03HTpOHHOro 3MHCCHOHHOrO TOMOrpacpa (n3T), 

COCTOlJIUero H3 512 KOMn03HUHOHHbJX CUHHTHJJJJliTO

poB H 256 ¢oTOyMHOJKHTeneii (eM. puc.16). OcHosuoii 

OCOOeHHOCTbiO n3T liBJJlleTCll npHMeHeHHe KOM

n03HUHOHHbiX CUHHTHJJJJlJTOpOB, CO'IeTaJOIUHX MaJJOe 

BpeMjJ BbJCBe'IHBaHHll (OKOJJO 3 HC) H ~OCTaTO'IHO Bbi

COKYJO 3¢<PeKTHBHOCTb perHCTpauHH aHHHrHJJliUHOH

HbiX raMMa-KBaHTOB (- 45%) npH BpeMeHHOM pa3pe

We.HHH 1,7 HC. 

npoBe~eHbl TeCTOBbJe HCnbJTaHHll H H3MepeHbl He

KOTOpble XapaKTepHCTHKH 3TOro TOMOrpacpa C HCnOJJb-

30BaHHeM n03HTpOHHbiX H3JIY'faTeJJeH. Jl;Ill npocTpaH

CTBeHHOrO pa3peweHHll TOMOrpacpa ~OCTHrHYTO 3Ha

'leHHe 4,0 MM (nOJJHalJ WHpHHa Ha nOJJYBbiCOTe) B 

nJJOCKOCTH KOJJbUa H 10,5 MM no OCH TOMOrpacpa. 

3TH napaMeTpbl He ycTynaJOT 60JJbWHHCTBy HbiHe 

BbinYCKaeMbiX 3a py6eJKOM KOMMep'leCKHX n3T. 8Me

CTe C TeM npHMeHeHHe KOMn03HUHOHHbJX CUHHTHJJJJli

TOpOB H pliJla ~pyrHX pa3pa60TOK n03BOJJHJJO B ~e

ClJTKH pa3 COKpaTHTb CTOHMOCTb TOMOrpacpa nO cpaB

HeHHIO C 3apy6eJKHbiMH n3T. 

n3T 6y~eT HCnOJJb30BaTbCll B HaY'fHO-HCCJie~OBa

TeJibCKHX H llHarHOCTH'IeCKHX UeJilJX, a TaKJKe Mll 

BepHcpHKaUHH 06JiyqeHHll OHKOJIOrH'IeCKHX 60JibHbiX, 

npOXOMUlHX KypC JIY'feBOro Jie'leHHll Ha Me~HUHHCKHX 

nyqKax tPaJOTpoHa OHSIH . 



B KJIHHHKo-<PHJHtJecKOM KOMIIJieKce JaKOHtJeHo 

coopy:lKeHHe IIpOUe)lypHOH Ka6HHbl )l]ISI IIpOTOHHOH 

TepanHH onyxoneu rnaJa, 'ITO pacumpSieT Kpyr AO

CTYIIHbiX netJeHHJO Ja6onesaHHH. 
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3KcnepHMeHTa.TibHbie HCCneJ]:OBaHH.II no CHHTe3y 

T.ll)l(enbiX H CBepXT.II)I(enbiX .IIJJ:ep (1994-1995 rr.), Bbi

nOnHeHHbie B Konna60pai.IH.IIX JUIP - flHfl (flHBep

MOp) Ha QHKnOTpOHe Y-400 H reM (Jl.apMlliTaAT) -

fl5IP Ha ycKopHTene YHMnAK, npHBenH K CHHTeJy 

HaH6onee T.ll)l(enbiX H30TOnOB 104, 106, 108 sneMeH

TOB, K CHHTe3y sneMeHTOB 110+111 H OTKpbiTHIO HO

BOH o6naCTH CTa6HnbHOCTH T.ll)l(enbiX .IIJJ:ep B6nH3H 

o6ono'IKH c Z= 108 H N= 162. 

YcnelliHO JaBepllleHbi onbiTbi no XHMH'IecKoii 

HJJ:eHTmtmKauHH sneMeHTa 106. BnepBbie SKcnepH

MeHTa.TibHO ycTaHOBneHO, 'ITO OH .IIBn.lleTC.II XHMH

'IeCKHM aHaJJOfOM TaHTa.Tia. 

HOBbie Ba)I(Hbie <f>H3H'IeCKHe pe3ynbTaTbi nonyqe

Hbi npH H3yqeHHH CnOHTaHHOfO H HH3KOSHepreTH'IeC

KOfO JJ:eneHH.II KOMnayHJJ:-.s~Aep . 06Hapy)l(eHa cynepJJ:e-

<f>opMHpoBaHHM MOJ]:a CnOHTaHHOfO J]:eneHH.II 
252

Cf C 

o6pa3oBaHHeM ocKOnKOB Ba H Mn. B paMKax Konna-

6opauHH fl5IP - 11511:1> (KaTaHH.s!) - 115IH (fpe

Ho6nb) - YHHBepcHTeT EpiOccen.s~ - YHHBepcHTeT 

Texaca- 11511:1> (AnMa-ATa) BnepBbie JJ:n.ll Tpex o6na

cTeii .s~Aep - J]:OaKTHHHJ]:HOH, nepeXOJJ:HOH H TpaHC

<f>epMHeBOH - B eJ]:HHOM nOJ]:XOJ]:e nonyqeHa SKCnepH

MeHTa.TibHa.ll HH<f>OpMaQH.II KaK 0 MaCCOBbiX H SHepre

TH'IeCKHX pacnpeJJ:eneHH.IIX, MHO)I(eCTBeHHOCTH npeJJ:

H nOCT-J]:enHTenbHbiX HeHTpOHOB, TaK H 06 yrnOBbiX H 

SHepreTH'IeCKHX cneKTpaX HeHTpOHOB B COBnaJ]:eHHH C 

OCKOnKaMH C BbiJ]:eneHHOH MaCCOH H SHepmeii. 

B COBMeCTHbiX SKcnepHMeHTax fl5IP - r AHHn 

noKa3aHO npeHMylQeCTBO HCnOnb30BaHH.II peaKQHH 

<f>parMeHTai.IHH nepBH'IHOfO nyqKa 
36

S J]:n.ll CHHTe3a H 

H3yqeHH.II CBOHCTB HeHTpOHHO-H36biTO'IHbiX nerKHX 

.IIJJ:ep no CpaBHeHHIO C HOHaMH 
48

Ca H ycTaHOBneHO, 
M M M 0 'ITO CaMbiH T.ll)l(enbiH H30TOn KHCnOpOJJ:a - , a H30-

TOnbi 
26

•
28

0 .I!Bn.IIIOTC.II .IIJJ:epHo-HecTa6HnbHbiMH. Ha 

LIHKnOTpoHe Y-400 B peaKQHH 
10

B +.7Li npH SHepmH 

20 MsB/HyKnoH H3MepeHbl pe3oHaHCHbie cocTO.IIHH.II B 

CHCTeMe BOJJ:OpOJJ:-5 H ycTaHOBneHO, 'ITO 
5
H HMeeT 

KBa3HCTaQHOHapHOe COCTO.IIHHe C SHepmeii - 6 MsB. 

H a ycTaHOBKe ll>OEOC Ha nyqKe HOHOB 
1~ 

(53 M s BIHYKnOH) LIHKnOTpoHa Y-400M, nonyqeHHoro 

C HC Onb30BaHHeM HOBOfO HOHHOfO HCTO'IHHKa 

DECRI S, HccneJJ:OBaHbi HOBbie sKcnepHMeHTa.TibHbie 

3aBHCHMOCTH Ce'leHHH paCnaJ]:a B036~eHHbiX .IIJJ:ep 

(E*- 300 MsB) Ha JJ:Ba H TPH <f>parMeHTa oT BenH'IHHbi 

nepeJJ:aHHoro HMnynbca. l13MepHTenbHM cHcTeMa 

ycTaHOBKH IJ>QEOC BKniO'IaeT B ce6.11 BpeM.s!nponeT

HbiH Tp aKT, 28 ra30HanonHeHHbiX H3MepHTenbH~IX MO

JJ:yneii, 192 Csi(Tl)-AeTeKTopoB H 80 <f>oc<f>H'I-JJ:eTeK

TopoB n epeJJ:Hero yrna. 

H a LIHKnOTpoHe Y-200 JUIP npH o6ny'leHHH 

MHllle H H3 CBepX'IHCTOfO H30TOna l?6yb HOHaMH 

4
He c E = 36 MsB npH HHTerpa.TibHOM noToKe 

3·10
20 

HOHOB HaKOnneHO -0,2 MKf .IIJJ:ep 
178

Hf11
2 

B 

H30Mep HOM COCTO.IIHHH; npOBeJ]:eHO XHMH'IeCKOe BbiJ]:e

neHHe H H30TOnHM cenapauH.II. B paMKax lliHpoKoii 

Me)I(JJ:yHapOJJ:HOH KOnna60pai.IHH BbinOnHeH PM SKCne

pHMeHTOB no H3yqeHHIO OC06eHHOCTeH sneKTpO

MarHHTHOfO H .s!JJ:epHOfO B3aHMOJ]:eHCTBHH C H30MepOM 

178Hfn2. 

0 Tpa6oTaHa TeXHOnOrH.II nonyqeHH.II paJJ:HO-

XHMH'IeCKH 'IHCTbiX npenapaTOB nnYTOHH.II, ra<f>HH.II, 

HOJJ:a H a.TIIOMHHH.II JJ:n.ll MeAHLIHHCKHx H paAHOSKo

nornqecKHx HCCneJ]:OBaHHH. TionyqeHa HOBa.ll SKCne

pHMeHTa.TibHa.ll HH<f>opMai.IH.II o paJJ:HaQHOHHOH no

Bpe)I(JJ:aeMOCTH cnnaBOB, MOHOKpHCTaJJnOB H nOnHMe

pOB n p H o6nyqeHHH HX T.ll)l(enbiMH HOHaMH. 

H a <f>H3H'IeCKHe H MOJJ:enbHbie sKcnepHMeHTbi LIH

KnOTpOHbi Y-400 H Y-400M oTpa6oTaJJH B 1995 roJJ:y 

- 2800 'lacoB. Ha QHKnOTpoHe Y-400M JanymeH 

C03J]:aiiHbiH B na6opaTopHH BHelliHHH ECR-HCTO'IHHK 

DECR IS-14, o6ecne'IHBaiOlQHH nony'leHHe BbiCOKo3a

p.s!AHb X HOHOB BnnOTb AO aprOHa H SHeprniO Ha KOHe'I

HOM p aAHyCe yCKOpeHH.II - 60 MsB/HyKnOH. Tio KOH-

81 



TPaKTy H B KOJIJla6opaUHH c HauHonan&HbiM uenTpoM 

rAHl1JI (<l>paHUHK) HJf'OTOBJJeH 60Jiee MOIUHbiH 

HCTO'IHHK ECR-4M, JanycK KOToporo OJKH~aeTcH B 

KOHUe 1996 ro~a. 

B 1995 ro~y na6opaTopHH opranHJosana 'leTblpe 

Me~uapo~&rx cosemanHH no paJ.JlH'IHbiM uanpas

neHHHM ~eHTeJJbHOCTH, B TOM 'IHCJJe 60JibWYIO KOHWe-

peHUHIO EsponeifcKoro QJH3H'IecKoro o6mecTsa 

LEND-95 (Low Energy Nuclear Dynamics). 

Ha KOHKypce pa6oT 011.sll1 Ja 1995 ro~ HayqHo

Hccne~oBaTen&cKaH ~eHTeJJ&HOCTb JI.siP 6&ma OTMe'leHa · 

~BYMH nepBbiMH npeMHHMH Ja HayqHO-MeTO~H'IeCKHe H 

npHKJJ~HbJe pa60Tbl H ~BYMH BTOpblMH npeMHKMH 3a 

HayqHO-HCCJJe~OBaTeJJbCKHe pa60Tbl. 

CHHTEJ H HCCJIE.IJ:OBAHHSI CBOACTB H30TOllOB TSIJKF.JibiX 3JIEMEHTOB, 
HJY'IEHHE MEXAHHJMA R.IJ:EPHbiX PEAKIJ;HA 

3KCDepHMeHT8JIItHitle HCCJie~OB8HHK no CHHTe3y 

THJKeJJbiX H CBepXTHJKeJJbiX ~ep (1994-1995 IT.) , Bbl

nOJJHeHHble B KOJIJJa6opauHHX JI,SIP-JIJIHJI (JIHBep-
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0 :20 <I 8) eo 100 1:20 
N t/ °C 

9 , __ ,, 
450 

I I 17\lv 
8 

.. I \ ¥U <OJ 
(1061 ' 

I (attw tal .. ) 

7 ' 
I 350 

' 
I 

6 ' 
I 

3Xl 

' 
\ 

5 ' 
I 

250 -~-I ' 
I 

... &;I ..... ' 
\ 

2a) 

~ ..... 1 ~--a . 
\ I 
\ 

3 I \ 19J 

' \ 

' 100 
' ' 9J 

,... I "' ,... '>it "" 
18 0 
16 

1
11 ""'-' '7 I % \ 00 

14 ' \ ' . ' eo 
12 : \ '7-10 0 .I 0 0 \ 0 0 0 0 0 0 0 0 0 0 0 0 70 

' \ 8) 

8 
1 

I \ 50 

6 \ • • \ <() 

4 • ,' \ 3) 

2 ' :20 
w 

:20 <() ED eo 100 120 

Distance along ..column x I em 

PHc.l. TepMoxpoMaTorpaMMbl OKCHXliOpHllOB 31leMeHTa I 06 
H BOJibq,paMa: raJ HOCHTeJib - aproH (I 11/MHH) + B03llYX 

(0,2 n/MHH)/SOCI2 (20 MM PT.CT.) ; KOJIOHKa HJ nnaBJieHHoro 

KBapua C BHYTpeHHHM 0 3,5 MM CllYJKHJJa T8KJKe TpeKOBbiM 

neTeKTOpoM OCKOJIKOB neneHHII . Bepx : rHCTorpaMMa co-

6btTHH COOHT8HHOro lleJieHHII (3JieMeHT 106) H npo4!HJJb 30-

Hbl oc3)1(lleHHII nonroJKHBywero (T1 12 = 2,5 '1) HJOTona W. 

HJMepeHHbiH no y-H3JJY'!eHHIO. N - 'IHCJIO aKTOB c .n ., Ja

perHcTpHposaHHbiX Ha 0Tpe3Ke KOJIOHKH llJIHHOH 5 CM . H HJ: 

CKOppeKTHpOB8HHbiH H CrJiaJKeHHbiH npo!PHJib 30Hbl 3JieMeH

Ta I 06 - yqHTbtsanacb TeMnepaTypH811 JaBHCHMOCTb 34!

!PeKTHBHOCTH neTeKTHpoBaHHII 11 = ll[T(x)]. A - 'IHCJio aK

TOB COOHT3HHOro llelleHHII , HMeBWHX MeCTO Ha OTpeJKe 

llJIHHOH 5 CM 

82 

MOp) Ha UHKJJOTpoHe Y-400 H rcl1 ()lapMWT~T) -

JI.siP Ha ycKOpHTene YHI1JIAK, npHBeJJH K CHHTe3y 

HaH6onee THJKeJJbiX H30Tonos· 104, I 06, I 08 :meMeH

TOB, K CHHTe3y 110 + 111 3JJeMeHTOB H OTKpbiTHIO HO

BOH 06JJaCTH CTa6HJJbHOCTH TK)I(eJJbiX K~ep B6JJH3H 

o6oJJO'IKH c z = I 08 H N = 162. B rcl1 HCDOJlb30-

BaJJHCb peaKUHH XOJJO~HOrO CJJHKHHK : ~Ba H30TOna 110 

3JJeMeHTa c A = 269 " 270 6&mH CHHTe3Hpo8aH&I 8 

peaKUHHX 
62 ·~i + 20Bpb, o~"" H30Ton Ill :meMeHTa 

c Maccos&IM 'IHCJJOM A = 272 CHHTe3HposaH B peaKUHH 

64
Ni + 209

Bi. J130TODbl 6&mH O~H03Ha'IHO ~eHTH· 
QJHUHpOBaHbl C DOMOIUbiO 3~ep)l(aHHbiX (ex- ex)-COB

n~eHHH. He Ha6nK>~anoc& npe~cKa3aHHoro Teope

TH'IecKH ysenH'!eHHH 6ap&epa CJJHHHHH 8 pe3yn&TaTe 

3KCTpa-3KCTPanywa. CHHTe3 3THX TH)I(eJJbiX H~ep 

npOHCXO~HT B pe~KOM npouecce CJJHKHHK CHCTeMbl 

npH MHHHMaJJbHOH 3HeprnH 8036y~eHHK. B JI,SIP . B 

peaKUHKX ropK4ero CJJHKHHK C HCnapeHHeM 4-5 HeH

TpOHOB B pa6oTax IIO.A .Jia3apesa I " ~p . CHHTe-

3HposaH&r HaH6onee TH)I(eJJ&Ie H30Ton&r 104+110 3JJe

MeHTOB. 1130TOD JJO 3JJeMeHTa C MaCC08biM 'IHCJJOM 

273 CHHTe3HpOBaH B peaKUHH 
24

'1>u + 34S H O~H0-
3Ha'IHO H~eHTHQJHUHpOBaH C DOMOIUbiO aHaJJH3a 3~ep

)l(aHHbiX (ex- ex) -COBn~eHHH . 06Hapy)l(eHO HeCKOJlbKO 

C06biTHH, CO~ep)l(aiUHX UeDOlJKH reHeTH'IeCKH C8K3aH-
• 273 

HbiX ex-pacn~os . JlnH H30Tona 110 nonyqeHbl cne-

~YK>IUHe xapaKTepHCTHKH pacn~a: Ea = 11,35 M3B, 

T 0 3+1.3 6 0-37 2 
I / 2 = , -0,2, Ce'leHHe 0 pa30BaHHH - 4 · 1 CM 

3TH xapaKTepHCTHKH 3KCnepHMeHTaJJbHO nO~TBep~a

IOT npe~CKa3aHHK MaKpO-MHKpOCKOOH'IeCKOH TeOpHH 

o cymecTB08aHHH HeifTpOHHOH o6ono'IKH c N = 162 

[1-4]. 
Ycnewao JaaepweHLI on&ITbl no XHMH'!ecKoif 

~eHTHQJHKaUHH 3JJeMeHTa 106, nonyqeHHOrO Ha 

UHKJJOTpoHe Y-400 npH o6nyqeHHH 
249

Cf HOHaMH 

18 
0 . ,LleTeKTHpOBaJJHCb OCKOJJKH CnOHTaHHOro ,neneHHK 

H~ep . MeTOAOM Henpep&t8HOH raJosoif TepMoxpoMa

TorpacjJHH XJJOpHCTbiX COellHHeHHH H3 npOllYKT08 

o6nyqeHHK Bbl~eJJSJJJH cppaKUHIO, co,nep)l(aiUYIO BOJJbcp

paM (H MOJJH6lleH), O)I(Hl(aeMbiH XHMH'IeCKHH aHanor 

3neMeHTa 106. 3neMeHTbt I 05, I 04 " aKTHHOHAbt , 
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PHc .2 . PacqeTHbie H 3KcnepHMeHTaJibHbie senHqHHbi ce

qeHHH B MaKCHM)'MaX cpyHKUHH B036yJK.UeHHJI ,[lJIJI Xn- • 

peaKUHH B 06JiaCTH KOMnayH.U-JI.!lep OT Bi .UO U 

eCJJH OHH o6pa30BaJIHCb O.LI;HOBpeMeHHO, OT.LI;emi.IIHCb 

no KpaHHeH Mepe Ha 99%, n03TOMY He MeWaJIH CBOHM 

HlllyqeHHeM o6HapyJKeHHIO aneMeHTa 106. B omiTax 

cyMMapHOH npo.n;omKHTeJJhHOCTbiO 6onee 'leTbipex cy

TOK BO cppaKUHH BOJJbcppaMa 3aperHCTpHpOBaHO nO'ITH 

40 aTOMOB aneMeHTa 106 (eM. pHc.1, sepx) . TaKHM 

o6pa30M BnepBble 3KCnepHMeHTaJibHO ycTaHOBJleHO, 

'ITO 3JleMeHT 106, BCe H3BecTHbie H30TOnbi KOTOpOrO 

6bi.IIH OTKpb!Tbl C HCnOJlb30BaHHeM TOJlbKO QJH-

3H'IeCKHX MeTO,ll;OB H,D;eHTHQJHKaQHH, HMeeT XHMH

qeCKHH xapaKTep 3KaBOJJbcppaMa. 

Ha KHHeMaTHifeCKOM cenapaTope BACI1JUiCA 

npose.n;eHbi H3MepeHHJI: ce'!eHHH o6pa30BaHHJI: 

HCnapHTeJJbHbiX npOAYKTOB B peaKQHJI:X 

22Ne + 190Qs,l94,196,198pt npH 3Heprnli:X B036yJK.LI;eHHJI: 

80 + 160 MaB. CpasHeHHe nonyqeHHbiX .n;aHHbiX c pe-

3YJibTaTaMH paC'IeTOB, BbinOJJHeHHbiX B paMKax MO,ll;eJJH 

CTaTHCTH'IeCKOrO .LI;eB036yJK.LI;eHHJI: KOMnayH,n;-JI:,ll;pa, 

noKa3aJIO, 'ITO BnJJOTb .LI;O 3HeprnH HaJieTaiOIQeH 

'!aCTHUbi 10 MaB/HYKJJOH CTaTHCTH'IeCKall Mo.n;enh 

nOJJHOCTbiO OnHCbiBaeT 3KCnepHMeHTaJ!bHble ,D;aHHbie. 

O.n;HaKo TaK JK:e, KaK H AJJJI: o6nacTH 3HeprnH B036yJK:

.n;eHHJI: 40 + 100 MaB, o6JI:3aTeJJhHhiM ycnosHeM 

npaBHJlbHOro OnHCaHHJI: BeJJH'IHH Ce'!eHHH H QJYHKUHH 

B036yJK.LI;eHHJI: JI:BJJJI:eTCJI yMeHbWeHHe lKH,ll;KOKaneJJbHO

ro 6apbepa .n;eneHHJI: Ha 30 + 40 % no cpasHeHHIO c 

npe.n;cKa3aHHJI:MH Mo.n;eneH KoeHa - 11rra3HJJa - Csli:

TeuKoro HJJH CHpKa. 

C HcnoJJb30BaHHeM nporpaMM ALICE-MP H 

HIV AP npose.n;eH aHaJIH3 scero nonyqeHHOro K HacTo

JIIUeMy BpeMeHH MaCCHBa 3KCnepHMeHTaJ!bHbiX .n;aHHbiX 

,ll;JlJI Ce'!eHHH o6pa30BaHHJI HCnapHTeJlbHbiX npOAYKTOB 

(OKOJlO 15 KOM6HHaQHH MHWeHb - '!aCTHQa H 50 

J~:Aep-npo.n;yKToB). Ha pHc.2 noKa3aHbi s cpasHeHHH 

3KCnepHMeHTaJ!bHbie H pac'leTHbie BeJJH'IHHbl Ce'!eHHH 

B MaKCHMyMaX QJYHKUH~ B036yJK.LI;eHHJI: ,ll;JlJI: xn-

,.._ 
= "' ::; 

o-_,_ 
m 

-= "' ::; 

Qi 
.c 
II)-

m 

c 

6 

5 

4 

3 

8 

6 

4 

2 

0. 

0.8 

0.6 

0.4 

105 110 115 120 125 130 135 

44 
4 

44 •• 
4 •• • 

4 • • • .,. .. . . .,. ... .. .,. . . .,. ... .,. 

•••• 

• 
••• 

105 110 115 120 125 130 135 

N 

PHc.3. eJIHqHHbl KaneJibHOro H 060JIO'IeqHoro KOMnOHeH

TOB 6apbepos .ueneHHJI .UJIJI Jl.!lep, npHse.ueHHbiX Ha pHc. l, H 

onTHMaJibHbie JHaqeHHJI no.uroHoqHoro napaMeTpa C • 

peaKuH - . BH.n;Ho, 'ITO, HecMoTpll: Ha 6onbWOH .n;Hana-

30H H3MeHeHHJI: Ce'!eHHH, pac'!eT no CTaTHCTH'IecKOH 

MO,ll;eJJH XOpOWO BOCnpOH3BO,ll;HT (c TO'IHOCTbiO ,ll;O 

cpaKTOpa 2-3) KaK OTHOCHTeJJbHbiH XO.LI;, TaK H a6co

JliOTHbl BeJJH'IHHbl Ce'leHHH npH npaKTH'IeCKH 

QJHKCHp OBaHHOM Ha6ope OCHOBHbiX MO,D;eJlbHbiX napa

MeTpOB at~av= 1,0 H C=0,63±0,05. PHc.3, B CBOIO 

O'lepe.LI;b , .n;aeT HarJJJI:,ll;HOe npe,D;CTaBJleHHe 0 60JlbWHX 

pa3JJHq J1JI:X B BeJJH'IHHaX H npHpo,n;e 6apbepOB .LI;eJJeHHJI: 

,ll;JlJI: HYKJJH,ll;OB, COCTaBJJJI:IOIUHX 3TOT MaCCHB. )I(H,D;KO

KaneJJbllbie 6aphepbi .n;eneHHJI YMeHhWaiOTCJI: OT 

7,0 MaB AJJJI: HeHTpoHo.n;ecpHuHTHhiX H30Tonos Bi .n;o 

2,5 MaB AJJJI: HeHTpoHo.n;ecpHuHTHhiX H30Tonos ypaHa. 

06ono e'!HbiH KOMnoHeHT 6aphepos .n;eneHHJI: BHa'lane 

B03pacTaeT oT HYJJJI: .n;o 5,0 + 7,0 MaB npH nepexo.n;e 

OT H30Tonos Bi K HeHTpoHo.n;ecpHuHTHbiM H30TonaM 

Ra - A c c N = 126, a 3aTeM cHoBa na.n;aeT .n;o HYJJJI: 

AJJJI: H30 Tonos ypaHa. TaKHM o6pa30M, H3 npose.n;eHHO

ro aHaJIH3a CJJe,n;yeT, 'ITO yMeHbWeHHe JK:H,ll;KOKaneJJb

HbiX 6a bepos .n;eneHHJI Ha 30 + 40 % no cpasHeHHIO c 

TeopeTH'IeCKHMH npe.n;CKa3aHHJI:MH HOCHT YHHBepcanb

HbiH x apaKTep H Ha6JJIO,D;aeTCJI: ,ll;JlJI: BCeX HeHTpOHO

,n;ecpHUHTHbiX HYKJJHAOB B o6nacTH OT Bi .n;o U [5,6]. 
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1. MaKpocKonu'4ecKaR JlHHSMH'4ecKaR MOJlenb 
cnHRHHR JlB)IX R,QepHbiX Kanenb 

2. KOHU8nt.jHR JlBOHHOH RJl8PHOH CHCT8Mbl: 
COXP8H8HH8 H~HBHJlYBllbHOCTeil R,Qep 

PHc.4. CxeMaTHtfecKoe npencraBJJeHHe npoueccos cn HliHHll 

B MonenH o6p330B3HHll KOMri3)'Hll·llnep ,WICK H B M3Kpo

CKOriHtfeCKOH MOnenH CflHliHHll nsyx J~nepHbiX Karienb 

,nEJIEHHE .H,nEP 

B paMKax KOJIJla6opaunn fl.SIP - IUI<I> (Ka

TaHHll) - IUIH (fpeHo6nb) - YHH8epcHTeT n p iOCCe

Jill - YHHuepCHTeT Texaca - IUI<I> (AnMa-ATa) 

8nep8ble Mll -rpex o6nacTeH ll.llep - .uoaKTHHHJlHOH, 

nepeXO.llHOH H Tp8HC<l>epMHe80H - 8 e.UHHOM nO.llXO.lle 

nonyqeHa 3KCnepHMeHTMbHall HH!J>OpMaUHll KaK 0 
• 

M8CC08biX H 3HepreTH'JecKHX pacnpe.ueneHHliX, MHO-

:lKeCT8eHHOCTH npe.ll- H nOCT.llenHTenbHbiX HeHTpOH08, 

T8K H 06 yrn08biX H 3HepreTH'JeCKHX cneKTpaX HeHT

pOH08 8 C08n3.lleHHH C OCKOJIK8MH C 8bl.lleneHHOH MaC

COH H 3Heprueii. 8 3KcnepuMeHTax, npo8e.ue HHbiX 

KaK 8 Jly6He, TaK H 8 .upyrHX UeHTp8X HCnOJib3088-

JIHCb .ll8yxnne'le80H 8peMllnponeTHbiH cneKTpOMeTp 

KOPCET, co3.llaHHbiH 8 JI.siP, H 6onbwoii e8po

neiicKHH 41t-HeHTpOHHbiH cneKTpOMeTp DEMON , co

.uep:lKaUlHH 96 He3aBHCHMbiX HeHTpOHHbiX .UeTeKTOp08. 

30 

Upe.llJIO.lKena noaa• KOHQenQHJI npouecca !J>op

MHpo8aHHll Tll:lKeJiblX KOMnayH.llll.llep 8 peaKUHliX C Tll

:lKenbJMH HOH8MH. Ee OCH08Hble nOJIO:lKeHHll 6a-

3Hpy10TCll Ha npe.UnOJIO:lKeHHH 0 !J>opMHp088HHH Jl80H

HOH ll.llepHOH CHCTeMbl Ha CT3.llHH 38X8aTa (Jl.siC) H 

riOCJie.UyJOUleH KOHKypeHUHH Me)I(Jly nepeXO.llOM CHCTe

Mbl 8 KOMnayH.ll·ll.llpO (.Ll.siCK) H K883H.UeJieHHeM li.Uep. 

Puc.4 HnniOCTpHpyeT paJnH'IHe npe.ucTaBJleHHH o npo

uecce riOJIHOro cnHliHHll ll.llep 8 Jl.siCK H MaKpO

CKOnHtfeCKOH MO.!leJIH cnHliHHll .!l8YX ll.llepHbiX Kanenb . 

0pe.ll1lO:lKeHHall MO.lleJib ri0380JIHna OnHC8Tb Ce'!eHHe 

cnHliHHll ll.llep 8 peaKUHH IIOpd + IIOpd, 8blliCHHTb 

npH'IHHY HC'Ie3H08eHHll 3KCTpa-3KCTpanywa 8 peaK

UHliX xono.uHoro CHHTeJa II 0 H Ill 3JieMeHT08 [7 ,8]. 

YcranoBJJeno, 'ITO HarpeTbJe li.Upa 8 Henocpe.ucT-

8eHHOH OKpeCTHOCTH napaMeTpa z2 I A = 22,0 ± 0,5 

riOJIHOCTbiO TepliiOT YCTOH'IH80CTb K M8CC-8CHMMeT

pH'1HbiM 8apHaUHliM !J>opMbl, T.e . 8nep8ble nonyqeHo 

CTporoe 3KCnepHMeHTMbHOe 060CH088HHe cymeCT80-

BaHHll TO'IKH oyCHHapo - faJIJIOHe. 00K838HO, 'ITO 8 

o6JiaCTH ll.llep c Z2 I A ~ 3o. 8 OTJIH'IHe OT 6onee Tll)l(e

JibiX ll.llep, y8enHtfeHHe YrJI080rO MOMeHTa, 8HOCHMOrO 

8 .[lenliU{eeCll ll.llpO, npH80.llHT K C~eHHIO M8CC08biX 

pacnpe.ueneHHH OCKOJIK08 (9) (pHC.5.) 

B 1995 ro.uy ua cneKYpOMeTpe <I>OEOC 8nep8ble 

npo8e.UeHo Hccne.uo8aHHe xono.uHoro .ue<J>opMHpo8aH-

Horo .ueneHHll 
244

Cm(sf) H 
252

Cf(sf). 8 CnOHT8HHOM 

.ueneHHH 
244

Cm H8H.lleHO YK838HHe Ha npOli8JieHHe H0-

80H .UeJIHTenbHOH MO.llbl, cymeCT8088HHe KOTOpOH 

ftf ~ 
--,1~1 j '4- ' f + 

1 
j PHc.5 . 3asHCHMOCTb yCToH

'IHBOCTH llnpa no OTHOllle

HHIO K M3CC-3CHMMeT

pH'1HbiM B3pH3UHliM cpopMbl 

d2v I df12 OT napaMeTpa ne

nHMOCTH i} I A. TotfKH -

3KCnepHMeHT3nbHbie 3H3'1e

HHll : KpHBbie - peJynbT3Tbl 

pac'!eTa : - - Monenb 

lKHnKOH KannH, ··· - MO

nen b lKHnKOH KannH c Y1.Je

TOM KOpOTKoneHCTBHll 

llnepHbiX cHn, - - - - pac

'leT no nHcpcpyJHOHHOH MO

nenH 

N 
~ 

~ :::a 
N 

"'C 
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PHc.6. CpenHHe 3Ha'leHHJI 'IHcen HeiirpoHoB, HcnaplleMbiX 

H3 OCKOflKOB (V), B 3aBHCHMOCTH OT Z OCKOflKOB (AaHb! 

cnnOIIIHbiMH Kp)')KKaMH) H cpeAHHe 3Ha'leHHJI nOflHbiX 'IHCen 

HeHTpOHOB, HCnaplleMbiX H3 ABYX OCKOflKOB Mll llliTH pa3Ae

neHHH no 3apl!AaM, nonyqeHHbie s Hallleii pa6ore (naHbi 

orKpbiTbiMH KPYJKKaMH), a raKJKe aHanorH'IHbie naHHbte, 

nonyqeHHbie 11yreM perncrpaUHH HeiirpoHoB (o6o3Ha'!eHbi 

rpeyromHHKaMH) 

MOJKHO TpaKTOBaTb KaK KJlaCTepHJauHIO ):{e!llUQerocg 

anpa Ha TPH 'laCTH, npu6nuJHTe.JibHO paBHbie no Mac

ce. CpaBHHTeJibHOe uccne):{OBaHHe CllOHTaHHoro u Bbi

H)')ImeHHoro ):{eJieHUH HJOTOnOB KaJIH<fJOpHHH nOJBO

JIHJIO c<fJopMyJIHpOBaTb HOBbiH nO):{XO):{ K KpHTepHIO 

pa3pb!Ba IIIeHKH ):{eJIHIUerocg gnp a [ 1 0) . 

C HCDOJIItlOBaHHeM A3HHitiX DO HlY'IeHHIO cnoH-

TaHHOrO ):{eJieHHH 
252

Cf, npOBeneHHOro Ha 41t-y-cneKT

pOMeTpe GAMMASPHERE B EepK11H, 6biJIH yrotJHe

Hbi H ):{OnOJIHeHbl peJyJibTaTbl 0 BbiXO):{aX nap OCKOJI

KOB, HJOTOnHbiX pacnpe):{eJieHHHX H pacnpe):{e.JieHUHX 

MHO)((eCTBeHHOCTH HeHTpOHOB MH nHTH paJ):{eJieHHH 

110 JapanaM 
252

Cf [11] . TionyqeHbi cpeli:HHe JHatJeHua 

lJHCeJI HeHTpOHOB, HCnapaeMbiX HJ OCKOJIKOB, B JaBH

CHMOCTH OT Japa):{a OCKOJIKOB (pHC.6) . .Ilna HH):{HBH):{y

aJibHbiX OCKOJIKOB HJMepeHbl HHTeHCHBHOCTH nepexo

):{OB Me)(()ly pa3JIHlJHbiMH BOJ6y)(():{eHHbiMH ypOBHHMH 

B6JIH3H upaCT-JIHHHH H nOJIYtJeHbl BepOHTHOCTH JaCe

JieHUH 3THX ypOBHeH H cpe):{HHe ymOBbie MOMeHTbl 

OCKOJIKOB ( (/y)) B JaBHCHMOCTH OT nOJIHOrO lJHCJia HC-

napeHHbiX HeHTpOHOB (V
101

) . 06Hap~eHHM He06bilJ

HM JaBHCHMOCTb CnHHOB nepBHlJHbiX (Ba-Mo)-

8 

7 

6 

" -~5 v 

" v 

4 

3 

2 

16 

14 

12 
0 . 

8 

6 

148 146 142 140 138 

b) 

' I ~._,...------! 

; ' 
1 

0 2 3 4 5 6 7 8 9 10 

vtot 

PHc.7. a) - 3Ha'leHHll cpeAHHX CnHHOB OCKOflKOB 104Mo H 

AOilOflHHTeflbHbiX K HHM OCKOflKOB Ba, o6pa30BaBIIIHXCll 

llOCne HcnapeHHll pa3nH'IHOfO 'IHCna HeHTpOHOB (V
101

); 6)-

cpenH e 3Ha'leHHll CYMMapHbiX CllHHOB (Ba-Mo)-11ap 

llepBH'IHbiX OCKOflKOB 

OCKOJI KOB (puc.7) OT HX 3HepmH BOJ6)')1meHHH (OT 

tJucna ucnapeHHbiX HewrpoHoB) ofuacHaerca 11pOaB

neHueM li:BYX pa3JIHlJHbiX MOl{ ):{eJieHHH npu (Ba-Mo)-

paJ):{eJleHHH 
252

Cf [12) . 

IIposeneHiti HlMepeuuJI KJlacTepHoro paclla):{a 

231-h 230u, 23
6pu. TiapuuanbHbie nepuo):{bi Tionypac-

21 
lla):{a COCTaBJIHIOT COOTBeTCTBeHHO T1 / 2 > 5·10 ; 

> 7,6· 10
11

; 1,1 ·10
14 

neT. 11JMepeHHbiH nepuo):{ cnoH

TaHHoro ):{eJieHHH 
231-h, paBHbiH 1,2·10

21 
HeT, HBJIHeT

CH CaMbiM MHHHbiM cpe):{H HJBeCTHbiX CllOHTaHHO):{e

JIHIUHXCH anep. TioKaJaHo, lJTO CYMMapHaa BepoaT

HOCTb KJlaCTepHOfO paCila):{a H CnOHTaHHOro ):{eJieHHH 

MH TH)((eJibiX gnep HMeeT HH)((HHH npe):{eJI, paBHbiH 

- 10-
9 

BepOliTHOCTH COOTBeTCTBYIOIUero <X-paCila):{a 

[13,1 4 ] . 

HCCJIELJ:OBAHHH C LJ:OJifO)f{HBY:rn;HM H30MEPOM 178Htm2 

B paMKax Me)(():{yHapOli:HOH Konna6opauuu no 

npoeKTY «J1JOMep ra<fJHHH» B Jly6He B 1995 roey 

11pOHJBe):{eHO ):{OnOJIHHTe.Jibf!Oe KOJIHlJeCTBO (0,2 MKr) 

):{OJiro)((HBYIUero (31 ro):{) HJOMepa 
178

Hf m2
. 113 3TOro 

MaTepuana Ha Macc-cenapaTope B Opc3 (<I>paHuHa) 

HJfOTOBJieHbl MHIIIeHH TpeTbero nOKOJieHHH, OlJHIUeH-
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PHc.8. Y'laCTKH cneKTpa pacceliHHbiX neifrpoHoB .llllll HJOMepHoii MHweHH 178Hfm2_ 8 HHJKHeii 'laCTH pHCYHKa noKaJaH 

<l>oHOBbiH cneKTp 

86 
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100 
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PHc.9 . 3aBHCHMOCTb H30MepHOfO OTHOWeHHll Bbi XO.!IOB 

<l>oTOliJlepHbiX peaKUHH OT pa3HOCTH CnHHOB BXO.!IHOfO H Bbi 

XO.!IHOfO K8HaJia . TO'IKH, noMe'leHHble 3HaKOM << i.t. >>, COOT

BeTCTB)'IOT H30MepHbiM MHWeHliM 

Hbie OT co.nepJKaHHll .npyntx H30Tonos Hf, KpOMe 

17~Hf. MHllleHH 6onee BbiCOKoii 'IHCTOTbi noJsonHnH 

Ha TaH.neMe B MIOHXeHCKOM YHHBepCHTeTe (fapxHHr) 

JaKOH'IHTb Hccne.uosaHHe peaKUHH Heynpyroro pacce-

liHHll L{eHTpOHOB Ha BbiCOKOCmtHOBOM, 16+, li.Upe

MHWeHH 
178Hfm2

. BnepBbie c xopoweii TO'IHOCTbiO 

H3MepeHbl ::meprHH ypOBHeH pOT8UHOHHOH nonOCbl C 

K = 16, nocTpoeHHOii Ha YKaJaHHOM H30MepHoM ypos

He. <l>parMeHTbl cneKTpa pacCeliHHbiX .ueiiTpOHOB 

nOKa3aHbl Ha pHC.8. XopOlllO BH.UeH nHK, COOTBeTCTBy-

IOlllHH B036ylKJleHHIO ypOBHll 17+; CT8THCTHK8 He 

+ 
CTOnb xopollla Mll ypoBHll 18 . lb 3HepmH nepexo.uos 

HeTpy.UHO OUeHHTb MOMeHT HHepUHH 3TOH nonOCbl H 

C.UenaTb BbiBO.U 0 CHnbHOM pOCTe MOMeHTa HHepUHH C 

ysenH'IeHHeM KBaHTosoro 'IHCna K OT K = 0 (nonoca 

OCHOBHOrO COCTOliHHll) K H3BeCTHbiM nonocaM C K = 8 

H K Hosoii nonoce c K = 16. 



B Ayt)ue Ha MHKpoTpoHe MT-25 B&monHeHa ce

pm~ 3KCnepHMeHTOB no H3}"1eHHIO QJOTOsmepHbiX pe

aKUHH Ha MHWeHSIX Hf H Ta, BKniO'IaSI MHweHH H3 Bbi-

coKocnHHOBbiX HJOMepoB 
178

Hfm2 H 
180 

Tam. flpeo.o;o

neHbi cep&eJHbie MeTO.O:H'IeCKHe TPY.O:HOCTH, CBS!JaHH&Ie 

C HCllORb30BaHHeM HaHorpaMMOBbiX KORH'IeCTB Beme

CTBa B Ka'leCTBe MHWeHeH. MeTO,II;OM aKTHBaUHH npH 

o6ecne'leHHH HH3KOQJOl:IOBbiX ycnOBHH y-cneKTpOMeT-

pHH JaQJHKCHpOBaHbl peaKUHH 
178

Hfm2(y,n)
177

Hfm2, 

180 Tam(y,2n)17~am,g H 180 Tam(y,p)179Hfm2. Onpe.o;e

neHbi H30MepH&Ie OTHOweHHSI BbiXO.O:OB Y m I Yg .o;RS! 

npO.O:YKTOB 3THX peaKUHH, OHH CpaBHHBaiOTCSI C pe-

CBOHCTBA 3K30TH':IECKUX .H:,li;EP 

Jyn&TaTaMH, nonyqeHHbiMH Ha CTa6HnbHbiX HH3KO

CllHHOBbi X MHWeHSIX. 3aBHCHMOCTb 3Ha'leHHH Y m I Yg 

OT pa3HOCTH CllHHOB BXO,II;HOro H BbiXO,II;HOro KaHanOB 

peaKUHH noKa3aHa Ha pHc.9. BH.D:HO, 'ITO TO'IKH, COOT

BeTCTBYJOIUHe H30MepHbiM MHWeHSIM, He OTKnOHSIIOTCSI 

cymecTBeHHo oT o6meif JaKoHoMepHOCTH. Cne.o;osa

Ten&Ho, Hen&JSI c.o;enaT& JaKniO'!eHHe o cymecTBOBaHHH 

.o;ononH TenbHOH (K CllHHOBOMY QJaKTOpy) ceneK

THBHOCTH JaceneHHSI «MHWeHeno.o;o6HbiX>> COCTOSIHHH 

B peaKUHSIX Ha HJOMepax. 3To no.o;TBep)l(,ll;aeT nonHoe 

K-cMeWHBaHHe npH BbiCOKHx 3Heprm~x B036y)l(,ll;eHHSI 

S!.O:pa, peanH3YJO!UHXCSI B QJOTOsmepHbiX peaKUIDIX (15] . 

U UJyqEHUE MEXAHU3MA .H:,li;EPHbiX PEA~UH 

B COBMeCTHOM ,lly6Ha - fAHHJI (<l>paHUIDI) -

H.~m (PJ!<e:lK) - HA<l> (EyxapecT) 3KcnepHMeHTe 

HCcne.o;oBaHa CTa6HnbHOCTb smep C 'IHCROM HeHTpOHOB 

s6nH3H N = 20, BKniO'IaSI HJOTOn&I KHcnopo.o;a -
260, 

280. C 3TOH uenbiO HCllORb30BanHCb peaKUHH Cpb!Ba 

npoTOHOB c ycKopeHHoro HoHa pe.o;Koro HJOTona 
36S. 

3KcnepHMeHTbi nposo.o;HnHCb Ha ycTaHOBKe LISE-3 B 

r AHHJI. B pe3yn&TaTe 3TH X 3KcnepHMeHTOB 6binO 

~ 36s llOKa3aHO npeHMyiUeCTBO peaKUHH C .o;RSI CHHTe3a 

H H3}"1eHIDI CBOHCTB H30TOllOB, HaXO,II;SIIUHXCSI Ha 

rpaHHUe smepHOH CTa6HnbHOCTH -
29F, 30

•
32

Ne, 
31

+
35

Na. B TO :lKe speMSI c .o;ocTaTO'IHO BbiCOKOH 

'IYBCTBHTenbHOCTbiO (J ~ 5 · 1 0-
37 

CM
2 

He 6binO Jape-

36S(l8.1AMeV, 1 e11A) + Ta 

103 

102 0 Ill· 101 Mg 

10° 
If) 

10"1 Na 
If) 

c 10·2 
:::J 

F~ 
0 

10"3 Ne 0 
10-4 

10"5 
2e0 <( 

10·6 

2 3 4 5 6 7 8 

Number of removed protons 

PHc. IO. B&IXO.llbl H3oronos 34Si, 33AJ, 31Na, 3~e. 29p H sepx

Hllll rpaHHUa .llJlll BbiXO.lla 280 s peaKUHH 36s (78 MJBIHYJC

noH)+ Ta s 3aBHCHMOCTH oT 'IH~a copsaHHbiX c 36s npOToHoB 

rHCTpHpOBaHO HH O,II;HOro C06biTHSI, OTHOCS!Il.{eroCSI K 
260 H 

280, 'ITO C 6on&WeH BepOS!THOCTbiO CBH.o;eTenb

CTByeT 0 6 HX HeCTa6HnbHOCTH (CM.pHc.l0). 3TH :lKe 

3KCnepHMeHTbl .o;anH HHQJOpMaUHIO 0 CBOHCTBaX smep 

(sepoS!THOCTH HeHTpOHHoro pacna.o;a, nepHo.o;e nony

pacna.o;a) s6nH3H 3aMKHYTOH HeHTpOHHOH o6onO'IKH C 

N = 20 (
27 •2~. 240, 30

Ne) (pHc.ll ). 3TH peJyn&TaTbi 

nonyqe bi c Hcnon&JoBaHHeM 41t-HeHTPOHHOro .o;eTeK-

Topa Ha OCHOBe 
3

He-C'IeT'IHKOB, pa3pa6oTaHHbiX H 

H3fOTOBneHHbiX B JUIP. ,llaHHbiH .o;eTeKTOp ll03B6nS!eT 

TaK:lKe H3MepS!Tb yrnOBbie KOppenSIUHH Me)l(,ll;y ~-3a.D;ep

:lKaHHbl H HeHTpOHaMH, HcnycKaeMbiMH npH pacna,n;e 

3K30TH'!eCKHX Sl,ll;ep. 3Q:JQ:leKTHBHOCTb perHCTpaUHH 

HeHTpOHOB - 36%, 3HepreTH'IeCKHH nopor npaK-

If) 

c 
:::J 
0 
0 

100 

10 

0 

T112 ( 30 Ne) = 7.2 ± 0.6 ms 

10 :20 30 40 

Time, ms 

PHc. ll . nepHO.ll nonypacna,lla ll,llpa 3~e. o6pa30B3HHOro 

s peaKUHH 36S (78 MJB/HyKnoH) + Ta 
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PHc.12. Maccosoe pacnpeneneHHe ocKOJJKOB neneHHll B 

peaKUHH 14N (55 M38/HYJUIOH) +Au npH 3Heprnllx soJ6yJK

llCHHll I 00 M38 ~ E ~ 400 M38 

THlJCCKH paBeH Hymo. JleTCKTOp, BKJliOlJaiOIUHH 8 ce-

6ll 182 MO.IlYllll C l'ellHCBbiMH ClJCTlJHKaMH HCHTpO

H08, npe,nnonaraeTCll HCnOJlbJOBaTb Ha UHKJlOTpOHC 

Y-400M .nllll Hccne.nosaHHll xapaKTepHCTHK pac na.na 

3K30THlJCCKHX ll,nep. 

Dpo,nOJilK8JIHCJ. lKCnepHMeiiTI>I no Hct:ne,no8a

HHIO CTPYKTYPbJ cynepHeihpoHOHJ6bJTO'IHbJX ll.nep ner

qaifmHx 3JieMeHT08 Ha UHKJIOTPOHe Y-400 c Hcn onb-

CTPYKTYP A B,llPA 

MeTo,naMH peJoHaHcHoii naJepHoii cpnyopec ueH

UHH HJMepeH Cpe,nHeKBa,npaTHlJHblH 3apliJl08biH p a,nHyc 

44
Ti. f10llYlJCHHall 8eJIHlJHHa (r2

) I / Z = 3,620 cpM -

HaH60JibWall cpeJlH 8cex HJOTono8 Ti 8 o6n acTH 

A = 44 +50. TaKall seJIHlJHHa Japll.n08oro pa.nHyca yKa-

JbJBaeT JIH6o Ha <X-lJaCTH'IHytO CTPYKTYPY 
4
4-ri, JIH6 o Ha 

nOliRIICHHe npOTOHHoro enol! B HeiiTpOHOJlecpHUHTHbJX 

HJOTonax Ti. 3a8HCHMOCTb Japll,no8oro pa.nHyc a OT 

88 

JOBaHHeM MarnHTHoro cneKTPOMeTpa MCIT-144 H 

MOHOXpOMaTHlJCCKOrO nyqKa Tll:lKeJibiX HOH08. HJMC

peHbl OCHOBHbiC H 8036Y:JKJlCHHbiC KBaJHCTaUHOHapHbte 
10 7 . 

COCTOliHHll 8 CHCTeMe 80Jl0p0Jl-5 8 peaKUHH B + Li 

npH 3HepmH 20 M3B/HYKJIOH . I1peJl8apHTeJibHbJH aHa-

JIHJ nOllYlJCHHbiX JlaHHbiX noKaJaJI, 'ITO 
5

H HMCCT 

KBaJHCTaUHOHapHbiC COCTOliHHll C 3HeprHeH BOJ6yJK

JleHHll - 6 M3B. <I>opMa 3KcnepHMeHT¥bHoro 3Hep-

reTHtJecKoro cneKTPa YKaJbJ8aeT Ha TO, 'ITO 
5

H HMeeT 

Jl8YX'IaCTHlJHbiH KaHan pacna,na. 

Dpo,nOJilKaJJHCJ. lKcnepnMeHTbl Ha 47t-cneKT

poMeTpe MHO:JKeCT8eHHbiX C06bJTHH - ycTaH08Ke 

<I>OEOC. I1peJlnpHHliTbJ ycHJIHll no n08bJWeHHIO 

CTa6HJibHOCTH pa60Tbl 28 HOHHJaUHOHHbiX KaMep H 

CHCTeM Ha6opa HHcpOpMaUHH . ,llnll 3KCnepHMeHT08 

TaK:JKe no,nrOTORIIeHbl BCe 192 CUHHTHJlllliUHOHHbiX 

CsJ-JleTCKTopa H 80 cpoccpHtJ-,neTeKTopo8 nepeJlHero 

yrna. B HtOHe 1995 r. Ha ycTaHOBKe <I>OEOC Ha'laTbJ 8 

non HOM o6oeMe 3KcnepHMeHTbJ Ha UHKJIOTpoHe Y -400 

c HOBbiM HOHHbJM ECR-HCTO'IHHKOM DECRIS. Hccne

JlOBaJJHCb XapaKTepHCTHKH JleJieHHll liJlep 30JlOTa nyq

KOM 
14N npH 3HeprHH 53 M3BIHYKJIOH. JleTeKTOpbt 

<l>QEQCa nOJBOJlHJlH C 8biCOKOH 'IYBCT8HTeJibHOCTbiO 

perHCTPHP08aTb npOJlYKTbl ll,nepHbiX peaKUHH 8 WH

pOKOM JlHanaJOHe no Macce H JapliJlY. f1p080)lHJ1Cll 

aHaJIHJ co6LJTHH, conpo8oJI(JlatOIUHX MHoroTeJibHbJH 

pacna,n, o6pa3yiOIUHXCll 8 peaKUHH rOpli'IHX ll,nep, H 

COpTHp08Ka 8 JaBHCHMOCTH OT 3HeprHH 8036Y:JKJleHHll 

o6pa3yiOIUHXCll 8 peaKUHliX HenOJIHOrO CJlHliHHll ro

pli'IHX COCTa8HbiX CHCTeM . Ha pHc.12 npe.UCTa8JJeHbl 

MaCCOBbJe pacnpeJleJJeHHll OCKOJJKOB JleJJeHH}I TaKHX 

CHCTeM C 3Hepmeif 8036Y:JKJleHH}I OT 100 JlO 400 M3B . 

PacwHpeHHe MaCC08bJX pacnpeJleJJeHHH c y8eJJHlJe

HHeM ::meprHH 8036yJI(JleHHll C8ll3aHO CO CIIYlJal!MH 

OlJeHb aCHMMeTpH'IHOrQ pa3BaJia C o6paJ08aHHeM 

JJerKHX cpparMeHT08 H Tll:lKeJJbiX OCTaTOlJHbiX ll)lep. 

HJyqeHa KOppeJJliUH}I cpparMeHT08 .ueneHHll c nerKHMH 

cpparMeHTaMH (HJIH JJerKHMH Jap}I:JKeHHbiMH lJaCTHUa

MH). I1onyqeHHbJe peJyJJbTaTbJ o6cY:JKJlatOTCll 8 paMKax 

8peMeHH npouecca H .UHHaMHKH .ueneHHll [16] . 

lJHCJJa HeifTpoHo8 8 uenotJKe H30Tono8 Ti .ue

MOHCTpHpyeT Henpepbl8HOe 803paCTaHHe C y8eJJHlJe

HHeM HeifTpOHHOrO .uecpHUHTa, HeCMOTpll Ha TO, 'ITO 

K8a,npynOJJbHall JlecpOpMaUHll yMeHbWaeTCll npH npH-

6JJH:JKeHHH K 3aMKHYTOH o6oJJO'IKe N = 20 HeiiTpOH08. 

I10Jl06Hoe no8eJleHHe Jap}!JlOBbJX pa.nHyC08 JlJill Ti cy

mecTseHHO OTJJHlJaeTCll OT XOpOWO H38eCTHOH 3a8H

CHMOCTH JlJill H30TOn08 Ca (pHc . 13) ( 17) . 



B na6opaTopHH Ha MHKpoTpoHe MT-25 H3MepeHo 

Ce'leHHe ):(eB036y:JK.L{eHHll BblCOKOCnHHOBOI'O H30Mepa 

ISOmTa (/1t = 9+, K = 9) B OCHOBHOe COCTOliHHe 

(f = 1 +, K = 1) B peaKUHH Heynpyroro pacceliHHll y
KBaHTOB c 3Heprneii 5 + 7 M3B. IloKa3aHo, 'ITO pa3-

pli):(Ka H30Mepa npOHCXO):(HT 'lepe3 npOMe:lKYTO'lHbie 

ypOBHH, Jie:lKall{He B 06JiaCTH 3HeprnH B036y:JK.L{eHHll 

- 3 + 5 M3B. IloiiY'leHa BeJIH'lHHa H30MepHoro OT

HOllleHHll am/ (Jg = 0,25 . TaKoe 60JiblllOe H30Mep

HOe OTHOllleHHe yKa3biBaeT Ha HC'le3HOBeHHe 3anpe

Ta no KBaHTOBOMY 'IHCIIY K ):(Jill paAHaUHOHHbiX 

nepeXO):(OB B 06JiaCTH 3HeprHH B036yx):(eHHll 

3 + 5 M3B [18] . 

3KCUEPHMEHTAJibHMI AUUAPATYPA 

B COTPYAHH'IeCTBe c JlSIIl mum:, MH<l>H (Moc

KBa), LAMPF (floc-AnaMoc) H .IDI<l> (Pxex) C03):(aH H 

CMOHTHpOBaH Ha KaHane Y-40QM KOMnJieKC MHOfO

):(eTeKTOpHblX CHCTeM MYflb TH, npe):(Ha3Ha'leHHbiH 

N 

1 
10 

10 

3 
10 

102 

10 

1 
0 50 100 MeV 

13.00 f- ~22Ti N 

E -
::1 2.50 f-

~2oCa 
'-v 

12.00 I I I I I 

18 20 22 24 26 28 30 

PHc. l3. 3aBHCHMOCTb 3apllllOBoro panHyca Jlllep Ti H Ca oT 

4HC!Ia HeHTpOHOB 

):(Jill 3KCnepHMeHTOB no H3Y'leHHIO HepaBHOBeCHOH 

3MHCCHH 'laCTHU H3 ropli'IHX Jl):(ep npH 3HeprnH 

50 M 3BIHYKJIOH. 3-roT KOMnneKc BKIIIO'laeT B ce6ll 

cneKTp oMeTp BGO-ball, CUHHTHIIIIliUHOHHbie H nony-

N 

10 

1 

0 50 100 MeV 

PHc. l4. 3HepreTH4ecKHe cneKTpbi npoTOHOB, neliTpOHOB H TPHTOHOB, H3MepeHHbie B peaKQHH 14N (55 MsB/HyKnoH) + Ag 
non pa3HbiMH ymaMH 
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PHc.l5. KaHan n)"ntoa pa.aHoaKTHBHLIX liJlep BLICoKoro o aJ

peweHHll 

npOBO.IlHHKOBble MHOI'OCJIOHHble CDCKTpOMeTpbl H 

19-Mo.uynbHbiH nnoTHoynaKoBaHHbiH BGO-nnacTHK

cneKTpoMeTp. DbiJIH HJMepeHbl HHKntoJHBHble c n eK

Tpbi H yrnOBble pacnpe.ueneHHll npOTOHOB, .llCHTpO

HOB H TpHTOHOB npH CTOJIKHOBCHHH ll.llCp aJOTa C 

ll.llpaMH cepe6pa npH 3Hepntu 40 H 55 M3BIHJK110H 

(pHc.14). 

llonyqeHHbiC MeTO.IlH'fCCKHe peJyJlbT3Tbl nOKaJaJI H 

BOJMO:lKHOCTb HCDOJlb3088HHll CDcKTpOMCTPOB .llJlll 

HCCJIC.Il0B3HHH DO.IlDOpOI'OBOro pO:lK.IlCHHll DHOHOB H3 

HHTeHCHBHOM DY'fKC Tll:lKCJibiX HOHOB. Xopowee y rno

Boe H 3HepreTH'fCCKOC pa3peweHHC CDCKTpOMCTPOB 

DOJBOJlliCT H3'f3Tb 3KCnepHMCHTbl H3 HHX no HJY'fC

HHIO ManoyrnOBbiX HYKnOHHbiX KOppenliUHH C UCJl biO 

DOJIY'fCHHll HH!f>OpM3UHH 0 pa.nHycax H BpeMe HH 

:lKHJHH ropli'ICH 30Hbl B33HMO.IlCHCTBHll .llBYX CJI O:lK

HbiX ll.llep . 

C QeJJLIO DOBLJWeHH.8 3¢!l>eKTHBHOCTH pe

rHCTp3UHH OCKOJIKOB .llCJICHHll C03.1l3H3 yCT3HOBK3 

CORSET - .uayxnne'feBOH apeMRnponeTHbiH 

CDCKTPOMCTP Ha OCHOBe MHKpOKaHanbHbiX nnaCTHH 

(MKO) C 3JlcKTpH'ICCKHM 3cpKaJIOM H TpeX CTOnOBbiX 

90 

DOJHUHOHHO-'IYBCTBHTCJlbHbiX JlCTCKTOpOB, T3K:lKe 

HJroToRIIeHHbiX Ha ocHoae MKn. llpu nponeTHOH 6a

Je 14 CM H3 U-JIHHHliX 
22~a DOJIY'fCHO BpCMCHHOe 

pa3peweHHC CHCTCMbl l!J = 116 DC. llOJHUHOHHOe pa3-

peweHHC COCT3RIIliCT 0,2 MM, M3CCOBoe pa3peweHHe, 

nOJIY'fCHHoe B peJynbTaTe aHanHJa pacnpe.ueneHHll no 

Macce OCKOJIKOB CnOHT3HHOro .llCJICHHll 
252

Cf, !::.m = 
= 1.5 a .e.M . .llnll ynpaRIIeHHll ycTaHOB~OH CORSET 

C03.1l3H nporpaMMHbiH naKeT, BKnto'latoll.IHH B ce6SI 

nporpaMMbl HaKODJICHHll .UaHHbiX, 3KCnpecc- o6pa-

60TKH H BHJyanH33UHH Ha 3KpaHe C nocne.uytoll.ICH 

JaDHCbiO 6onbWHX M3CCHBOB Ha :lKCCTKHH JlHCK. 

CnpoeKTnpoaaua .ueTeKTopuaa ycTauoaKa 

(KJ.iT), KOTOpall JlOJI:lKHa CJIY:lKHTb .llJlll XHMH'ICCKOH 

H.llCHTH!f>HKaUHH Hau6onee .uonro:lKuaymux ( ceKyH.Ubi 

H .llCCSITKH CCKYH.Il) a-aKTHBHbiX HJOTOnOB 3JICMCHTa 

106 H .uanbHeiiwero HJY'fCHHll ero XHMHH . YcTaHOBKa 

TaK:lKe .llaCT BOJMO:lKHOCTb DpOBOJlHTb pa3H006pa3HbiC 

TO'IHbiC OnbiTbl nO HJY'fCHHIO XHMH'ICCKHX CBOiicTB 

3JICMCHTOB 102 + 105 (TO:lKC B OCHOBHOM a-aKTHBHbiX) 

KaK B pacTBopax, TaK H B raJOBOH !f>aJe. YcTaHOBKa 

KI1T BKntol.faeT B ce6ll aoceMb nocne.uoaaTenbHO pac

nono:lKeHHbiX CDCKTPOMeTpH'ICCKHX HOHH33UHOHHbiX 

KaMep B OOll.ICM KO:lKyxe, JaDOJIHCHHOM raJOM . I13Y'fa

CMLIC 3JICMCHTbl HenpepbiBHO XHMH'ICCKH Bbi.LlCJISIIOTCll 

HJ CMCCH npO.IlYJtTOB ll.llCpHbiX peaKUHH H BbiCa:lKHBa

IOTCll Ha nOBepXHOCTb TpaHCDOpTHOH JICHTbl, KOTOpaSI 

33TCM npOXO.UHT '1Cpe3 KaMCpbl, 3-fHM o6eCDC'IHBaeTCll 

BbiCOKall 3¢!l>eKTHBHOCTb HJMCpCHHH. ,IleTanH ycTa

HOBKH HJfOTORIICHbl, H Ha'lanaCb Hana.nKa annapaTypbi. 

B 1995 ro.uy CMOHTHpoaaua " HCnbiTaHa nepBaSI 

l.faCTb KaHana pa.nHoaKTHBHbiX nYtfKOB BbiCOKoro paJ

peweHHll ( 19}, npe.UHa3Ha'fCHHOfO .llJlll HJY'fCHHll 

CTpyKyYpbl 3K30TH'ICCKHX ll.llCp H MCXaHH3MOB li.UCp

HbiX peaKUHH. YcTaHOBKa (pHc. 15) pacnono:lKeHa B Ja

ne BbiBC.IlCHHbiX nYtfKOB UHKnOTpOH3 Y -400M H 

COCTOHT HJ .llBYX .UHnOJlbHbiX MarHHTOB D1 ,D2 H 

'leTbipex .uynneTOB Kaa.npynonhHbiX nHHJ, o6pa3y

toll.IHX, B nepBOM pe:lKHMC HaCTpOHKH KaHana, axpo

MaTH'ICCKYIO HOHHO-OnTH'!CCKyto CHCTeMy. 8 MCCTC 

npe.aMeTHOH menH MO pacnono:lKeHa npoHJBO.IllllllaSI 

MHWCHb, npe.UHa3Ha'ICHHall .llJlll reHepaUHH p3.1lHO

aKTHBHbiX ll.llCp nO.Il .llCHCTBHCM nepBH'IHOfO nYtfKa. 

B nnocKOCTH axpoMaTH'ICCKoro !f>oKyca ycTaHaRIIHBa

eTCll !f>HJH'ICCKall MHWCHb PT . .llnll JIY'fWCH O'IHCTKH 

Hccne.uyeMoro nYtfKa pa.nHoaKTHBHbiX li.Uep B npoMe

:lKyYO'IHOH nJIOCKOCTH 6y.ueT nOMCll.laTbCll npO

!f>HnHpOBaHHbiH nornoTHTCJlb 3HepmH PD. Ey.uyY 

HCnOJlb30B3TbCll .UBa THna nornOTHTCJICH, axpoMa

TH'ICCKHH H MOHOKHHCTH'ICCKHH. 

BTopoi1 pe:lKHM HacTpOHKH KaHana - ero pa6oTa 

C OTJIH'IHOH OT HYJlll HMnynbCHOH .llHCnepCHCH Ha 

QJHJH'ICCKOH MHWCHH . 8 .UaHHOM CJIY'faC B03MO:lKHO 



3Ha4HTenbHOe llOBbiWeHHe :mepreTHlJeCKOfO pa3pe

WeHHll HCll0flb3yeMOf0 nyqKa HOHOB. 3-fOT pe)I(HM 

npenno'ITHTeneH npu 3KcnepHMeHTax c nepBH4HbiMH 

UHKnOTpOHHbiMH nyqKaMH. 

OcHOBHhie xapaKTepHCTHKH ycTaHOBKH AnSI nsyx 

pe)I(HMOH pa6oThi npuseneHhi B Ta6n.l. B 1996 rony 

6ynYT n poseneHbi nepBbie 3KcnepuMeHTbi no HJy-

lJeHHIO y npyroro pacceSIHHSI nyqKa 
6
He. 

Ta6;tUqa I. OcHOBHble uoHHo-onmurtecKue napa.Mempbl KaHOJla 

Bpmax 

rnasH3JI o6"beKTH3JI menb 

3,8 TJIM 

3x5 MM2 

llepBbiH peJKHM HaCTpoHKH KaHaJia 

TenecHbiH yron 

HMnynbCHbiH aKcenraHc KaHana 

Jh!HeliHoe yseJIHlJeHHe 

MaKCHManbHbiH pa3Mep nyqKa 

0,3 MCp 

±2% 

lXI 

J.iMnyJibCHbiH pa36poc llYlJKa nocne MOHOKHHeTHlJeCKOfO llOfJIOTHTeJISI 

Bropoli peJKHM uacrpoliKu KaHaJia 

12X6 MM2 

8x10-3 

TenecHbiH yron 

HMnynbCHbiH aKcenraHc KaHana 

0,8 MCp 

±0,4% 

HMnynbCH3JI ;mcnepcHll B nnocKocTH cpH3H4eCKOH MHweHH 

JlHHeHHOe yseJIHlJeHHe: 

40+ 70 MMI% 

- ropH30HTanbHOe 2 

- BepTHKanbHOe 

J.iMnyJibCHOe pa3peweHHe B llJIOCKOCTH cpH3HlJeCKOH MHllleHH 9xl0-4 

YCKOPHTE.JIH T.SDKE.JihiX HOHOB 

QHKJIOTpOH Y -400. 11JoxpOHHbiH UHKnOTpOH 

Y-400 oTpa6oTan ua sKcnepHMeHT 2045 4acos. 

B Ta6n.2 npencTasneHbi napaMeTpbi nyqKoB, ucnonb-

30BaBWHXCSI B 1995 rony. CnucoK HOHOB, ycKopeHHbiX 

Ha Y-400, 6bln pacwupeu no 75 THnos cTa6HnhHbiX H 

pe)lKHX H30TOllOB. 3KCnepHMeHTaJlbHO ocyweCTBneHO 

HeCKOflbKO HaCTpOeK YCKOpHTemi CO CHH)I(eHHeM MOlli

HOCTH, llOTpe6nSieMOH OCHOBHbiM MarHHTOM, )lO 40%. 

U:nKJIOTpou Y-200. 3KcnnyaTauHSI UHKnOTpoua 

ocyweCTBnSIJiaCb 3a ClJeT BHe6JO)l)l(eTHbiX cpe)lCTB. l1c-

llOflb30BaJlCSI nylloK 
4
He c sueprnelf 36 MsB H HH

TeHCHBHOCTbiO )lO 5 · I 0
14 

lJaCTHU B ceKyHJly. YcKO

pHTenb OTpa60TaJl 1100 lJaCOB. 

IJ;uKJioTpou Y400M. Ha UHKnOTpoue Y-400M B 

1995 fOJlY C03)laHa H HaJla)l(eHa CHCTeMa aKCHaJlbHOH 

HH)I(eKUHH nyqKa oT ECR -HCTOlJHHKa DECRIS-14. 

0 5+ 5+ 
ITonyqeHbi ycKopeHHbie HOHbi H N c 3HeprHSIMH 

50 H 53 MsB/HYKflOH, cooTseTCTBeHHO. BpeMSI pa6oTbi 

ua 3KcnepHMeHT - 800 qacos. ITposonunacb )laJlbHeH

WaSI OllTHMH3aUHSI CHCTeM yCKOpHTenSI. 

HOHHbJe HCTO'IHHKH 

1. DECRIS-14-2 (Dubna Electron Cyclotron 

Resonance Ion Source, 14 ITu) sse.ueu B pe)I(HM pa6o

Tbi Ha cpH3HlJeCKHH 3KCnepHMeHT. 

B cTOlJHHKe HOHOB DECRIS-14-2 npuMeHeHa 

HOBaSI KOHCTPYKUHSI MarHHTHOH CHCTeMbl C KOHUeHT

pauHeH MarHHTHOfO llOTOKa B pa604eH 30He, 'ITO ll03-

BOnHnO llOflYlJHTb BenHlJHHY MarHHTHOfO llOflSI B 

aKCHaJlbHOM uanpasneHHH .uo I ,2 Tn H senHlJHHY 

pa.uHaJlbHOH COCTaBnliiOllieH MarHHTHOfO nOTOKa Ha 

nosepxHOCTH HOHHJaUHOHHOH KaMepbi 6onee I ,0 Tn 
npH THOCHTenhHO HH3KOM 3HepronoTpe6neHHH 

(55 KBT), 'ITO COOTBeTCTByeT COBpeMeHHOMY ypOBHIO 

TeXHH4eCKHX napaMeTpOB 3UP-HCT04HHKOB HOHOB. 

l1CT04HHK ll03BOnSieT nonyqaTb HHTeHCHBHbie 

nyqKH biCOK03apSIJlHbiX HOHOB raJOB. ITepsbie peJynh-
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'leCKHX H .apyrHX MaTepHaiiOB C UeJ1biO HCCJ1e.llOBaHHll 

pa.aHaUHOHHbiX 3WKTOB. 

PaJpa6oTaHbJ MeTO.llbl o6nyqeHHll MaTepuano s Ha 

nyqKe <X-'IaCTHU c 3HepmeH 36 M3B, noJsonli JOIUHe 

nemposaTb o6nyqaeMbJe o6pa3Ubl aToMaMH renHll: a) 

paBHOMepHO no BCeMy OOoeMy, 6) no 33,llaHHOMY 

npmtJHnJO, B) no nosepxHOCTH o6pa3UOB. 

Pa.aaoaaaJJHTII'IecKae H pa.aaoaJOTODHbte ac
CJJe.aoaaaa•. llpOBe,lleH UHKn pa60T no nonyqeHHIO H 

HJyqeHHIO ll.llepHO-cpH3H'IeCKHX CBOHCTB p3.llHOXH-

MH'IecKH H HJOTonuo ynLTPa'IHCTbJX 
237

Pu, 
23

6pu, 
235

Np, 
97

Tc, 
26

Al . Onpe.aeneHbJ OnTHMaiibHbJe ycno
BHll OMYtJeHHll, pa3pa60TaHbl CneUHaiibHble MHllleH

HbJe YJnbl, 003BOJ1lii01UHe npOBO.llHTb 06JJyqeHHll Ha 

BHYTpeHHeM nyqKe UHKnOTPOHa C HHTeHCHBHOCTbiO .llO 

100 MKA. )laHHbJe HJOTODbJ nonyqanH o6nyqeHHeM 

BbiCOKOOOOrameHHOfO 
235U <X-'IaCHfUaMH H .lleHTO

HaMH Ha UHKnOTPOHe Y-200. JlononHJ.nenbHoe o6 ora-
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IUeHHe npOBO.llHJ1H Ha 3J1eKTpOMarHHTHOM cenapaTope 

SICHAnn-2 JISin. 

BnepBbJe nonyqeHbJ npenapaTbl 
237

Pu c 'IHCTOTOH 

3·10-8 
EKI6K. B Te'leHJte 1992-1995 rr. B Harwell 

Laboratory (BenHKo6pHTaHHll) 6LUJ BbmOnHeH UHKn 

pa60T (25) no H3YtJeHHIO MeTa60JiHJMa nl1YTOHHll B 'le

JlOBe'leCKOM opraHH3Me C HCOOJ1b30BaHHeM 3THX npe

napaTOB. nonyqeHbl YHHKailbHbJe pe3ynbTaTbl no pac

npe.aeneHHIO HH)f(eKTHpOBaHHOfO nJlYTOHHll B pa3-

J1H'IHbiX opraHaX, nOKa3aHO cyiUeCTBOBaHHe OTJJH'IHll B 

nose.aeHHH nl1YTOHHll B MY)f(CKOM H )f(eHCKOM opra

HH3Max. 

BnepBbJe nonyqeHbJ H30TOnHO'IHCTbJe npenapaTbJ 
23

6pu c CO!lep)f(aHJ.teM 
238

Pu H 
23

9pu Ha ypoBHe I o-5 H 

I o-9 
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BBE)J;EHHE 

HayqHru~ nporpaMMa JlH<I> B 1995 rot~;y oxsaTbiBa

na ceMh TeM Ilpo6neMHO-TeManttiecKoro rmaHa (IITII) 

Ha}"JHO-HCCJietJ;OBaTeJibCKHX pa6oT H Me~YHapOAHOrO 

HayqHo-TexHH'IecKoro coTpyAHH'IecTsa O.H.SUf. 0Ha 

6bma HaueneHa Ha nonyqeHHe HOBhiX pe3yiihTaTOB no 

cpH3HKe KOHAeHCHpOBaHHbiX cpeA (TeMbi: «JiCCJietJ;O

BaHHe KOHAeHCHpOBaHHbiX cpeA C nOMOIUbiO pacce-

51HH51 HdiTpOHOB» - 07-4-0864-89/98, pyKOBOAHTeJib 

A.M.Eanarypos; «liccnet~;osaHHe BhiCOKOTeMnepaTyp

HOH csepxnpoBOAHMOCTH» - 07-0-0857-88/95, pyKo

BOAHTeJib B.Jl.AKCeHOB), no HeHTpOHHOH 51t~;epHOH cpH-

3HKe (TeMa «113yqeHHe <tJYHAaMeHTaJibHbiX xapaK

TepHCTHK HeHTpOHOB H 51t~;ep» -06-4-0974-92/99, 

pyKOBOAHTeJib B.Ji.<f>ypMaH) H no npHKIIati;HbiM HCCJie

AOBaHH51M (TeMa «AKTHBauHOHHbiH aHaJIH3 H pa,uHaUH

OHHbie HCCJieAOBaHH51 Ha JioP-2» - 07-4-0975-92/98, 

pyKOBOAHTenb B .A.CapwH). ,Un5~ o6ecne'leHH51 cpw-

3H'IeCKHX HCCJietJ;OBaHHH ocymeCTBJI51JIOCb pa3BHTHe H 

<I>H3HKA KOH)J;EHCHPOBAHHbiX CPE)J; 

3KcnepuMeHTaJibHbie HCCJie)lOB3HHJI, IJocJie yc

neUIHOH CMeHbl nOABH)I(HOro OTpiDKaTeJI51 Ha peaKTOpe 

HEP-2 B MapTe 1995 r. COTPYAHHKaMw H30 <I>KC 

B0306HOBHJIHCb HCCJieAOBaHH51 no cpH3HKe KOHAeHCH

pOBaHbiX Cpet~; C nOMOIUbiO pacce51HH51 HeHTpOHOB Ha 

scex cneKTpoMeTpax peaKTopa. B HaCT05~IUee speM5~ 

3KCnepHMeHTbl BeAyYC51 Ha 10 AeHCTBYIOIUHX cneKTpO

MeTpax: <I>L{BP, L{H-2, HCBP, L{H-12, CH.HM-2, 

IOMO, HEPA-IIP, KL{CO[-M, L{.HH-2 H CIIH-1. 3a-

C03tJ;aHHe 6aJOBbiX ycTaHOBOK Jia6opaTOpHH: JiEP-2 

(TeMa «Pa3BHTHe H COBepweHCTBOBaHHe KOMnJieKCa 

.HEP-2»- 07-4-0851-87/97, pyKOBOAHTeJib B.L{.AHa

Hbes) w I1PEH (TeMa «Pa3pa6oTKa npoeKTa .HPEH»-

06-4-0993-94/96, pyKOBOAHTeJih B . .H.<I>ypMaH), a TaK

)I(e pa3 HTHe H3MepHTeJibHO-Bbi'IHCJIHTeJibHOrO KOMn

JieKCa Jl H<f> (TeMa «Pa3BHTHe H3MepHTeiibHO-Bbi'IHCJIH

TeJibHOro KOMnJieKCa JlH<f>» - 07-4-0888-5U/95, 

pyKOBOAHTeiib B.I1.IlpHXOAbKO). 

AKTYaJihHhie sonpocbi wccJiet~;osaHHH, nposo

AHMhiX B KOOnepaUHH C Bet~;yiUHMH 51AepHbiMH UeHT

paMH, 6hiJIH paCCMOTpeHhl Ha Me~yHapOAHbiX CeMH

Hapax 0 MaTeMaTH'IeCKHM MeTOt~;aM CTpyKTypHOro 

aHaJIH3a, no B3aHMOt~;eHCTBHIO HeHTpOHOB C 51t~;paMH, 

no 5~AepHoii cpH3HKe B oxpaHe OKpy)l(aJOmeii cpet~;hi, 

COBeiUa HH no CHHXpOTpOHHbiM H HeHTpOHHbiM 

wccnet~;oBaHH51M. nhma nposet~;eHa o'lepet~;Hru! Me~y

Hapot~;H ru! WKOJia no HeHTpOHHOH cpH3HKe. 

sepwaeTc5~ CTaAH51 HaJia.!lKH cneKTpoMeTpa PE<I>JlEKC, 

Ha'laJIHCb TeCTOBbJe H3MepeHH51 H npoBet~;eHbl nepBbJe 

cpH3H'IeCKHe 3KCnepHMeHTbl. 

K aK H paHee, B paMKax TeMbi BhiAeJieHhi 'leTbipe 

OCHOBHbiX HanpaBIIeHH51: AHcppaKUHOHHbie HCCJietJ;OBa

HH51 ynop5~AO'IeHHhiX CTPYKTyp, wccneAOBaHH51 KpynHo

MacwTa6HhiX HeOAHOpOAHOCTeH C nOMOIUbiO MaJIO

YrJIOBOrO pacce5~HH51, HeiiTpoHoonTH'IeCKHe HCCJiet~;o

saHH51 nosepXHOCTHbiX H MarHHTHbiX 51BJieHHH, 
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HCCfleAOBaH~ aTOMHOH AHHaMHKH B KOHAeHCHpOBaH

HbiX TeJiax MeTOAOM Heynpyroro pacceSIHHR HeifTpO

HOB. 

npoAOJI)I(aJiacb Hal.JaTaR B 1994 roAy nporpaMMa 

HCCfleAOBaH~ HOBbiX pryTbCOAep)l(alUHX CBepx npO

BOAHHKOB C UeJibiO onpeAeJieHHR HX TOl.JHOrO KaTH

OHHOro COCTaBa H KOppeJIRUHH Me)I(Ay COAep)l(aHHeM 

KHCflOpOAa B COeAHHeHHH H BeJIHl.JHHOH KpHTH'IecKOH 

TeMneparypbi. Pa6oTa BeAeTCR Ha <l>JlBP - n p euH

JHOHHbie HccneAoBaH~ CTPYKTypbi Hg-coeAHHeHHH " 

conYTCTBYJOIUHX CTPYJCTyp, Ha JlH-2 - in situ 3KC

nepHMeHTbi no BJIHRHHIO CTeXHOMeTPHH KHCJIOpOAa Ha 

CTpyKTypy, Ha JlH-12 - BJI~HHe BbiCOKHX (BnJIOTb AO 

50 K6ap) AaBJieHHH Ha CTPYKTYPY coeAHHeHHH Hg-

1201 " Hg-1212 [1]. HccneAoBaHHR ocymecTBJIRJOTCSI 

B COTPYAHH'IecTBe c MrY " PHU «Kyp'laTOBCKHH 

HHCTHTYT» (KH). llo peJyJibTaTaM HJMepeHH fi Ha 

<l>JlBP coeAHHeHHR HgB~Cu04+y c paJJIH'IHbiM 

COAep)l(aHHeM KHCflOpOAa B 6aJHCHOH nJIOCKOCTH 

(z = 0) nonYl.JeHbi npeuHJHOHHbie CTPYKTypHbie AaH

Hbie (B TOM l.JHcne npH HHJKOH TeMnepaType, T = 8 K) 

" YTO'IHeHo BJIHRHHe cTexHoMeTpHH KHcnopoAa Ha 

seJIH'IHHY Tc [2] . 3KcnepHMeHT Ha o6pa3ue c y = 0,05 

nosTopeH B LLB (CaKJie) Ha AH!j>paKTOMeTpe 3T2 " 

AaJI npaKTHl.JeCKH COBnaAaJOIUHe peJyJibTaTbl. 
• 

C MOHOKpHcTanJiaMH La2Cu04+0, 0 = 0,04 " 0 ,03, 

Ha !j>ypbe-AH!j>paKTOMeTpe 6biJIH npoBeAeHbl 3KCne

pHMeHTbl no HCCfleAOBaHHIO RBJieHHSI MaKpOCKOn H'IeC

KOrD !j>aJosoro paccnoeHHR Ha cTpyKTypHbie cpa3bi 

Bmab " Fmmm, B03HHKaJOmero npH noHH)I(eHHH TeM

nepaTypbi H CBSI3aHHOro C AHqxpYJHeH HeCTe XHO

MeTpH'IeCKOro KHCflOpOJla B ofueMe KpHCTaJIJia [3] . 

UenbJO 3KcnepHMeHTa RBJijfJIOCb YTO'IHeHHe BJIH SI HHSI 

KOHKpeTHOH BeJIHl.JHHbl 0 Ha npOSIBJieHHe AH!j>!j>YJHH 

KHcnopoAa. BbiCOKaR pa3pewaJOIUaR cnoco6HOCTb 

<l>JlBP noJBOJIHJia He TOJibKO JierKO Ha6JIJOAaTb pac

menJieHHe JlH!j>paKUHOHHblX nHKOB, HO H OUeHiiTb pa3-

Mepbl o6pa3yJOIUHXCR KOrepeHTHblX 06JiaCTeif !j>a3bl 

Fmmm. 0HH oKaJaJIHCb HeCKOJibKO pa3!IHtlaJOIUHMHCSI 

JlJIR HanpaBJieHHH BAOJib oceif b H C. 

Ha JlH-2 npH HccneAOBaHHH B pe)I(HMe peanbHOro 

BpeMeHH (AH!j>paKUHSI H MaJIOyrJIOBOe paCCeSIHHe) 

OKHCJieHHR MeTaJIJIH'IeCKOH MeAH, HaXOJljflUeHCSI B 

MeJIKOAHCnepCHOM COCTORHHH, 06Hapy)l(eHbl HOBbie 

oco6eHHOCTH 3Toro npouecca, Ba)I(HOro KaK c !j>y HJla

MeHTaJibHOif, TaK H C npaKTH'IeCKOH TO'IeK 3peHHR. 

PaJJIO)I(eHHe OKHCHOH nneHKH CuO (HJHa'laJibHO no

KpbiBasweif rpaHyJibl MeA H) npOH30lliJIO JlO 21 0 ° C, 

TOrAa KaK OKHCb MeJlH B MaCCHBHOM COCTOSIHHH p a 3Jia

raeTCSI TOJibKO npH T > 1050°C. 0AHOBpeMeHHO c pa3-

JIO)I(eHHeM OKHCHOH nJieHKH Ha6JIJOAaJIOCb aHOM aJi bHO 

60JiblliOe paClliHpeHHe perneTKH MeTaJIJIH'IeCKOH Me.UH . 
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llpH 21 0°C nORBHJIHCb .UH!j>paKUHOHHbie JIHHHH OT 

Cu
2
0, a JaTeM CuO. nocne.uosaTeJibHOCTb 3THX co-

6biTHH n03BOJIReT npeAnOJIO)I(HTb B3pblBHOH THn Me

xaHH3Ma OKHCJieHHR MeJIKO.UHCnepCHOH MeTaJIJIH'IeC

KOH MeJlH, noKpbiTOH nneHKOif Cu 0 [ 4]. 

EbiJIH HatJaTbi pa60Tbi no HccneAoBaHHJO cTpyKTy

pbi l.JaCTHU, o6paJyJ01UHXCR B npouecce TepMOTpOnHO

ro MHUeJIJIO-JiaMeJinRpHoro nepexoAa. · 3To Hanpas

JieHHe HCCJieAOBaHHH CBRJaHO KaK C !j>yHAaMeHTaJib

HblM sonpocoM o MexaHHJMe caMoc6opKH MeM6paH, 

TaK H C npHKJiaAHbiM 3Ha'leHHeM H3Yl.JeHHR BJIHRHHR 

COJieH )l(eJil.JHOH KHCJIOTbl Ha 6HOJIOrH'IeCKHe MeM6pa

Hbl. 3KcnepHMeHTbi BbinOJIHeHbi c CHCTeMaMH DMPC 

- Sodium Cholate (ChNa) H DPPC - ChNa Ha Ma

noyrnosbiX cneKTpoMeTpax B Jly6He H EyAanewTe [5] . 

Onpe.ueneHa cTpyKTypa tJaCTHU Ha Hal.JaJibHOM H KO

Hel.JHOM 3Tanax TepMoTponHoro nepexoAa. 06Hapy)l(e

HO pa3AeJieHHe JIHnHA-AeTeporeHHOH CHCTeMbl Ha ABe 

!j>aJbl nOA .UeHCTBHeM TeMnepaTypbi. llpH 3TOM sepx

HRR !j>aJa B cMecRx DMPC - ChNa o6na.uaeT aHHJo

TponHeif pacceSIHHR, 'ITO rDBOpHT 0 CaMOOpHeHTauHH 

o6paJyJOIUHXCR 'laCTHU. CosMeCTHO c YHHBepcHTeTOM 

s r.EaifpoifTe, <l>Pf, npo.uoJI)I(eHbi 3KcnepHMeHTbi no 

H3Yl.JeHHIO BJIHRHHR BHelliHero AaBJieHHR Ha CaMOOp

raHH3YIOIUHeCR MHUeJIJIRpHbie CHCTeMbl Ha OCHOBe 

ci4DMAO/CI4TMABr, c ueJibiO noHCKa HOBblX Heo-

6bi'IHblX COCTORHHH 3THX CHCTeM. 

Ha cnH-1 npose.ueHbl HCCJieAOBaHHSI BbiCOKOTeM

nepaTypHbiX CBepxnpOBOAHHKOB B CMelliaHHOM COCTO

SIHHH [6] . 06Hapy)l(eHa aHOMaJibHaR 3aBHCHMOCTb Ae

nOJIRpH3auHH OT MarHHTHOro nOJIR B6JIH3H CBepxnpo

BOJlj!IUero nepexoAa [7]. HatJaTbi 3KcnepHMeHTbi no 

HCCJie.UOBaHHIO OTpa)l(aJOIUHX CBOHCTB MarHHTHblX 

nepHO.UH'IeCKHX MYJibTHCTpyKTyp7 nocTpoeHHbiX H3 

cnoes 
5~e H 

57
Fe. O)I(HAaeTcR, 'ITO TaKHe cnoH MOfYT 

6~1Tb 3!j>!j>eKTHBHblM MOHOXpOMaTOpOM HeHTpOHOB. 

llpoBe.UeHbl pe!j>JieKTOMeTpH'IeCKHe 3KCnepHMeH

Tbl C HOBblM THnOM KOMn03HTHblX MaTepHaJIOB -

nOJIHMepHblMH JiaMeJIJIRpHblMH CTpyKTypaMH C BKJIIO

'IeHHRMH y-Fe20
3

-l.JaCTHU, HMeJOIUHX pa3Mepbl OKOJIO 

40 A. UenbJO HCCJieAOBaHHR RBJIReTCR nonYl.JeHHe .uaH

HbiX o pacnpeAeJieHHH BKJIJOl.JeHHH B CTPYKType H o 

803MO)I(HOM HapyllieHHH JiaMeJIJIRpHOCTH. 

3asepweH 3Tan H3Yl.JeHHR (cosMecTHO c YHH

sepcHTeToM B Mai1Hue, <l>Pf) c noMOIUbJO HeifTpOHHOH 

pe!j>JieKTOMeTpHH npouecca o6pa30BaHHSI MHOrOCJIOH

HblX nOJIHHOHHblX nJieHOK, noJiy'laeMblX OCa)I(AeHHeM 

H3 conesoro paCTsopa 3JieKTponHTa. nonYl.JeHHbie Heif

TpOHHbie .UaHHbie y6e.UHTeJibHO .UOKa3aJIH nepHO.UH'I

HOCTb noJIHMepHbiX CTPYKTyp, nonYl.JaeMbiX 3THM a6-

coJIJOTHO HOBbiM cnoco6oM [8]. 



Ha cneKTpOMeTpe KJJ:COf HJMepeHbl Kone6aTeJI&

Hble cneKTpbl BblCOKO.UHcnepcHoro Si02 B .UBYX 

MO.UHcpHKaUH~X: rH.UpOKCHJIHpOBaHHblH (HaCbliUeHHblH 

noBepxHOCTHblMH OH-rpynnaMH) H CHJIHUHpOBaHHblH 

(OH-rpynn&l tJaCTHtJHO JaMeHeHbl Ha CH
3
-rpynnbl). 

IToKaJaHO, 'ITO B OTJIHtJHe OT J1K-cneKTpOB HeHTpOH

Hble cneKTpbl 3THX .UBYX MO.UHcpHKauHH CHJibHO He 

coBna.uaiOT .upyr c .upyroM, tJTO o6o~c~eTc~ npH

CYTCTBHeM TOpCHOHHblX Kone6aHHH CH3-rpynn, xopo-

lliO pa3liHtJaeMblX C nOMOIUblO pacce~H~ Heil:TpOHOB. 

3Ta HOB~ HHcpOpMaUH~ nOJBOJI~eT npaBHJlbHO MO

.uenHpOBaTb MaKpOCKOnHtJeCKHe CBOHCTBa HaJBaHHblX 

COe.UHHeHHH. 

.Hccne.uoBaHH~ cneKTpOB Heynpyroro pacce~HH~ 

HeHTpOHOB Ha pa3liHtJHblX MO.UHcpHKaUH~X Jlb.Ua, nony

tJeHHblX nYTeM KOM6HHaUHH pe)[(HMa OXJia)[(.!leHH~ H 

HaJIO)[(eH~ BHelliHero .uaBJieHH~. 6&mH npoBe.ueHbl 

Ha cneKTpOMeTpax o6paTHOH reOMeTpHH KJJ:CQf H 

HEPA. 3Ta HHcpopMau~ Ba)[(Ha ,!1.11~ nyqwero no

HHMaHH~ CBOHCTB npOCTblX )[(J.i.!lKOCTeH. 

B coBMeCTHOM <~KcnepHMeHTe c PHU K.H HCCJie

.UOBaJIOCb .UHHaMHtJecKoe BJaHMo.ueiicTBHe CTPYKTYP

HblX KOMnOHeHTOB COe.UHHeHH~ La2CaCu06, KOTOpoe 

~BJI~eTC~ 6aJOBblM ,!1.11~ JiaHTaHCO.Uep)[(aiUHX BblCOKO

TeMnepaTypHblX CBepxnpoBO.UHHKOB. EbmH HJMepeHbl 

nJIOTHOCTH cpoHOHHblX COCTO~HHH 6aJOBOfO COe.UH

HeHH~ H COe.UHHeHHH, COCTaBJI~IOIUHX ero CJIOeByiO 

CTPYKTypy: La2Cu0
4 

H CaCu02. C xopollleii cTe-

neH&IO TOtJHOCTH cpOHOHHblH cneKTp 6aJOBOrO CO

e.UHHeH~ oKaJanc~ CYMMOH cneKTpoB CTPYKTYPHblX 

COCTaBJI~IOIUHX, 'ITO fOBOpHT 0 CJia60CTH BJaHMO

.ueiiCTBH~ CJIOeB Me)[(.!ly C060H. 3TH .UaHHble Ba)[(Hbl ,!1.11~ 

TeOpeTHtJeCKOI"O MO.UeJIHpOBaH~ CBOHCTB BblCOKOTeM

nepaTypHblX CBepxnpOBO.UHHKOB. 

Ha cneKTpoMeTpe LJ..HH-2K npO.UOJI)[(aJIHCb 3Kcne

pHMeHTaJibHble Hccne.uoBaHH~ JaBHCHMOCTH CTPYKTypbl 

cneKTpa B036y)[(.!leHHH KBaHTOBblX )[(J.i.!lKOCTeH OT TeM

nepaTypbl. J1HTepnpeTaUH~ nonyqeHHblX .UaHHblX OKa

JaJiaCb BeCbMa HenpOCTOH, n03TOMY O.UHOBpeMeHHO 

Benacb pactJeTH~ pa6oTa no Bbl6opy MO.UeJIH annpoK

CHMaUHH CTPYKTypHoro .UHHaMHtJecKoro cpaKTopa )[(H.!l

Koro reJIH~. ITOCKOJibKY KOHKpeTH~ MO.UeJib OKaJblBa

eT JHatJHTeJibHOe BJIH~HHe Ha onpe.uen~eM&le napaMeT

pbl O.UHOcpOHOHHOro pacce~HH~, ee Bbl60p CTaHOBHTC~ 

npHHUHnHaJibHO Ba)[(HblM. ITonyqeHbl .uaHH&le o TOM, 

'ITO npe.unOtJTHTeJibHOH ~BJI~eTC~ MO.UeJib JaTyXaiOIUe

ro rapMOHHtJeCKOfO OCUHJIJI~TOpa. 

TeopeTHtJeCKHe Hccne.uoBaHH~ B JIHc:l> opHeHTH

poBaHbl Ha cpopMHpoBaHHe HayqHoii nporpaMMbi. B 

tJaCTHOCTH, HatJaTa pa3pa60TKa HOBOro HanpaBJieHH~ 

no H3YtJeHHIO CTpyKTypHblX H CBepxnpOBO.!l~lUHX 

cBoiicTB coe.UHHeHHii Ha o~HOBe cpynepeHOB [9, I 0]. 

M eTO.UH'IeCKHe pa6on.1. B TetJeHHe ro.ua Ha 

MHomx cneKTpoMeTpax 6bmH npoBe.ueHbl pa6oTbl no 

HX .UaJib HeHilleMy pa3BHTHIO. 

Ocy mecTBJieHa KOMnneKCH~ HaCTpoiiKa Bcex sne

MeHTOB pecpneKTOMeTpa REFLEX-P (BKJIIOtJ~ 3JieKT

poHHKy ), a TaK)[(e BblllOJIHeHbl HJMepeHH~ ero OCHOB

HblX cpH3HtJeCKHX napaMeTPOB. Ha OCHOBaHHH nony

tJeHHblX .UaHHblX BO BpeM~ JieTHeH OCTaHOBKH .HEP-2 

6bma n pOBe.UeHa HeKOTOp~ KOppeKTHpOBKa BJaHMHO

ro pacnOJIO)[(eHH~ KOJIJIHMaTOpOB H HeHTpOHHO

OnTHtJeCKOH nOJI51pH3YIOIUeH CHCTeMbl. OocJie .UOnOJI

HHTeJibHblX TeCTOBblX 3KcnepHMeHTOB REFLEX-P 6y

.ueT c.ua H B peryn~pHyiO 3KcnnyaTaUHIO B 1996 ro.uy. 

H a cneKTpoMeTpe CITH-1 npoBe.UeHbl npoBepKH 

HOBblX OnTHtJeCKHX 3JieMeHTOB: np~MOfO H H30fHYTOfO 

COJIJiepOBCKHX non~pH3aTOpOB, a TaK)[(e cynep3epKana. 

Bee sn eMeHTbl OKaJaJIHCb npHro.UHblMH ,!1.1151 .UaJibHeii

llleii 3KCnnyaTaUHH, Ha HX OCHOBe B03MO)[(H0 paClliH

peHHe a6otJeii o6nacTH ,!I.IIHH BOJIH B 2-3 pa3a. Kpo

Me TOf O, HOBble OnTHtJeCKHe 3JieMeHTbl HCnOJib30-

BaJIHCb ,!1.11~ npoBepKH pe)[(HMa HJMepeHH51 Heynpyroro 

pacce~ ~ nOJI~pH30BaHHblX HeHTpOHOB B HHTepBane 

3Hepmii OT 3 .UO 50 M3B. 

H .UHcppaKTOMeTpe BblCOKHX .uasneHHH .D.H -12 

[ 11] n poBe.ueHbl HCnbiTaHH~ BToporo .ueTeKTopHoro 

KOJI&Ua , npe.uHaJHatJeHHoro ,!1.11~ pa6oTbl c OXJia)[(.!lae

MblM B e-cpHJibTpoM H rpacpHTOBblMH MOHoxpoMaTopa

MH ,!1.11 aHaJIHJa 3HepmH Heynpyro pacce~HHbllfO HeHT

pOHOB. Jl.n~ 3TOfO )[(e .UHcppaKTOMeTpa HatJaTO H3fOTOB

JieHHe JepKallbHOI"O HeHTpOHOBO.Ua, MOHTa)[( KOTOpOrO 

Ha nyq Ke npe.unonaraeTc~ B cepe.UHHe 1996 ro.ua. 

H a cpypbe-.uHcppaKTOMeTpe c:I>.D.BP HatJanacb 3Kc

nnyaTauH~ 20-sneMeHTHoro .ueTeKTopa npH yme pac

ce~HH~ 90°, pa3pelllaiOIU~ cnoco6HOCTb KOToporo no 

Me)[(nJIOCKOCTHOMY paCCT051HHIO COCTaBJI~eT - 0,003 . 

3TOT .UeTeKTOp nOJBOJIHT cyiUeCTBeHHO paClliHpHTb 

pa60tJHH HHTepBaJI dhkl npH HCCJie.UOBaHH~X CJIO)[(HblX 

CTPYKTYP. HO B ocHOBHOM OH npe.uHaJHatJeH ,!1.11~ 3Kc

nepHMeHTOB no HJyqeHHIO BHYTpeHHHX Hanp~)[(eHHH B 

o6oeM blX HJ.UeJIH~x c uenbiO HepaJpywaiOmero KOHT

pon~ P pOMblWJleHHblX HJ.UeJIHH. 

E oJiblliOH o6oeM MeTO.UHtJecKoii pa6oTbl BbinOJI

HeH H cneKTpoMeTpe HCBP. ITpH <!TOM no~BHJIHCb 

HOBble BOJMO)[(HOCTH ,!1.11~ npOBe.UeH~ 3KCnepHMeHTOB 

Ha c n eKTpOMeTpe, pa.uHKaJihHO ynyqwHnacb opra

HHJauH~ npouecca HaKonneH~ .uaHHblX H Hx npe.u

BapHTeJibHoii o6pa60TKH. HOBble BOJMO)[(HOCTH npoBe

.ueHH~ 3KcnepHMeHTOB BKJIIOtJaiOT EPSILON setup, 

noJBOJI~IOIUHH BeCTH aHaJIHJ BHYTpeHHHX Hanp~)[(eHHH 

B o6o eMHblX HJ.UeJIH~x. BBe.ueHHblH B .ueiicTBHe 

CneuHaJIH3HpOBaHHblH fOHHOMeTp nOJBOJI~eT BpaiUaTb 

o6pa3eU BOKpyr BepTHKaJibHOH OCH (TOtJHOCTb nOBOpO

Ta n yqille tJeM 0,0025°) H ocymecTBJI~Tb xyz-TpaHc-
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JUIUHH C TO'IHOCTbiO He XYJKe 'leM 0,0025 MM. 3 neKT

pOHHKa ynpaBJieHIDI ::lKCnepHMeHTOM H HaKonn eHHll 

.uaHHbiX Ha HCBP B 1995 ro.uy nepese.ueHa Ha cTaH

.uapT VME, pa6oTaeT no.u ynpasneHHeM CHCTeMhl OS-

9/XWINDOW H nOJBOnlleT HCnOnbJOBaTb BCe npeHMy

ru;ecTBa MHOfOJa.!la'IHOfO pe)I(HMa H pa60Tbl B CeTH . 

HEHTPOHHA.H: .H:.IlEPHA.H: cDH3HKA 

3KcnepaMeHTaJJLHLie HCCJie,noaaHHJI. B Te'leHHe 

1995 fO.Ua npOBO.UHnHCb ::lKCnepHMeHTbl no HJyqeHHIO 

HapyweHHll CHMMeTPHH !flyH.uaMeHTanbHbiX BJaHMO

.UeHCTBHH, ::lneKTpOMarHHTHbiX CBOHCTB HeHTpOHa. 

npose.ueH Pll.!l Hccne.uoBaHHH B o6nacTH !flHJHKH .ue

neHIDI, HCCne.UOBaHHH BbiCOKOB036~eHHbiX COCTO

l!HHH li.Uep, peaKUHH C BbtneTOM Japl!)l(eHHbiX 'laCTHU 

(B TOM 'IHcne CBl!JaHHbiX C npo6neMaMH aCTPO

!flHJHKH). B Te'leHHe ro.ua senHCb pa6oTbt no Mo.uep

HHJauuu cyru;eCTBYJOIUHX ::lKCnepHMeHTanbHbiX ycTaHO

BOK H COJ.UaHHIO HOBbiX. 11JMepeHHll npOBO.UHnHCb Ha 

nyqKax HEP-30 H HEP-2, a TaK)I(e c HcnonbJOBaHHeM 

HeHTpOHHbiX HCTO'IHHKOB pll.!la ueHTpOB PoccHH, rep

MaHHH, CWA, KHTall H <I>paHUHH . 

Uepsoe UJMepeHue P-He'lemHozo 3t/Jt/Jexma s 

nponyCKDHUU HenO.II.IIpU308DHHblX HeumpOH08 '1 epe3 

npo~O.II&HO RO.II.IIpU308DHHJIO MUUleH& 
139

La. 3 Kcne

pHMeHT [12] 6htn BblnOnHeH Ha yCTaHOBKe nOJH IHA 

4 
1~ Transmission effect 

EN X 104 

2-
I 

_:r ~ 
I 

-4 -

-6-

.a-

B JasepwaJOmyJO cTa.uHJO BCTynHn npoeKT SKAT, 

npe.uycMaTpHBaJOru;HH nonHyJO JaMeHy cymecTByiOllleH 

.ueTeKTOpHoH CHCTeMbl HCBP Ha Hosy10, Hau6onee

nonHo a.uanTHpOBaHHYJO Mll HJMepeHHll noniOCHbiX 

!flHryp OT TeKCTypHpOBaHHbiX o6paJUOB. 

JIH<I> OH.SIH . 06paJeu 
139

La secoM 2 Kr nonllpHJO

sancll MeTO.UOM «rpy6oif CHnbl» B KpHOCTaTe C paCTBO-

peHHeM 3He-4He c BHeWHHM MarHHTHbiM noneM 1 Tn . 

npu TeMnepaType 0,07 K 6btna .UOCTHrHYTa li.UepHall 

nonllptnauHll JN = 0 ,0065. 34J!fleKT nponycKaHHll £N 

npe.UCTaBneH Ha pHC. 1. 113 ::lKCnepHMeHTanbHbiX .UaH

HhiX nonyqeHa oueHKa Mll senH'IHHhl Hapywa10mero 

'leTHOCTb MaTpH'IHOfO ::lneMeHTa cna60r0 BJaHMO

.UeHCTBIDI - W = (3,6 ± 1,2) M::lB . sp 

3To uccne.uosaHHe 6btnO BhmonHeHo B paMKax 

nnaHHpOBaHHll ::lKCnepHMeHTa no nOHCKY HapyweHHll 

speMeHHOH HHBapHaHTHOCTH P-He'le'!'HhiM, T-He'leT

HhiM BJaHMO.UeHCTBHeM, KOTOpoe npHBO.UHT K nOliB

neHHIO B nOnHOM Ce'leHHH BJaHMO.UeHCTBHll nOnllpH30-

BaHHhiX HeHTpOHOB C nOnllpH30BaHHOH MHWeHbiO KOp

penl!UHH s[k x /], r.ue s, k, I - cnHH HeHTpOHa, ero 

HMnynhC H CnHH li.Upa COOTBeTCTBeHHO. 

~ t 
'\ I J . 

-10 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

0.6 0.7 0.8 · 0.9 

Neutron Energy eV 

PHc.l. 3q>cj>eKT nponycKaHHll Henonllp1130B3HHbiX Heih pOHOB 'lepeJ npOllOJlbHO nOHllp113083HHYIO MHWeHb I39L a 
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Hapywenue npocmpancmBennou 'lemnocmu: 

3KcnepuMenmw KOJlJla6opaquu TRIPLE. Konna6o

paUlieH TRIPLE: LANL (Los Alamos), JINR (Dubna), 

KYOTO University, TUNL (Durham), TRIUMF 

(Vancouver), DELFT Technology University npo.non

:JKeHbi HJMepeHH~ 3cpcpeKTOB HapyrneHH~ npOCTpaHCT

BeHHOH 'leTHOCTH B HeHTpOHHbiX pe30HaHCaX Mep C 

A - 100 c uenbiO HJyqeHH~ MaccoBOH JaBHCHMOCTH 

M~TpH'IHOfO 3JleMeHTa cna6oro B3a1fMO,LieHCTBH~. 3KC

nepHMeHTbl npOBO,LIHJlHCb Ha npO,LIOJlbHO llOJl~pH30-

BaHHOM nyqKe pe30HaHCHbiX HeHTpOHOB HMllYJlbCHOro 

HCTO'IHHKa LANSCE B o6nacTH 3Heprnw .no 2000 3B. 

MeTo.naMH nponycKaHH~ H pemcTpauww y-nyqew 

pa,L~HaUHOHHOfO JaXBaTa H3Mep~nacb CllHpanbHOCTHM 

aCHMMeTpH~ pe30HaHCHOfO Ce'leH~ .LIJl~ MHlUeHeH 
10

6pd, 
108

Pd, Sb, Cs, I. 3cpcpeKTbi HapyweHH~ 'leTHoc

TH 06Hapy:JKeHbl (13) BO MHOfHX pe30HaHCaX BO BCeX 

wccne.noBaHHbiX ~.npax. HatiaT aHanHJ nonyqeHHbiX 

.naHHbiX. AHanHJ 3cpcpeKTOB B 34 p-BOJlHOBbiX peJoHaH-

cax 
115

In c 3Hepmew .no 300 3B, HJMepeHHbiX paHee, 

.nan 3Ha'leHHe MaTpH'IHOfO 3JleMeHTa M(II5l) = 

= 0,59~·~~ M3B. B coBoKynHOCTH c .npymMH .naHHbiMH 

M~ A - 110 H A - 230 3TOT peJynbTaT yKaJbiBaeT Ha 

npHMepHOe nOCTO~HCTBO MaTpH'IHOfO 3JleMeHTa .LIJ]~ 

Mep c O.LIHHaKOBOH nnoTHOCTbiO ypoBHew. Pa3pa6oTaH 

H npaKTH'IeCKH peanHJOBaH CTaTHCTH'IeCKHH MeTO.LI 

nonyqeH~ MaTpH'IHOfO 3JleMeHTa 113 pe30HaHCHbiX 

,LiaHHbiX C HenOJlHOH cneKTpOCKOnH'IeCKOH HHcpOp

MaUHeH 0 CnHHaX H napaMeTpax CMeCH KaHanOB. 

HccJleOoBanue 3/leKmpoMaznumnr.tX cBoucmB 

HeumpoHa. 3aBepweHO (14) Ha'laTOe B 1995 ro.ny npe

UH3HOHHOe H3MepeHHe nOJlHOrO HeHTpOHHOfO Ce'leHH~ 

~ 208Pb B crt Ha H30TOnHOH MHlUeHH . aHanHJe nonyqeH-

HbiX crt .LIJl~ yqeTa ):laneKHX S-pe30HaHCOB 6biJI BBe,LieH 

,LIOnOJlHHTeJlbHbiH napaMeTp h, npH.LiaiOIUHH pa.nwycy 

pacce~HH~ 3HepreTH'IeCKYIO JaBHCHMOCTb B BH,Lie 

R' = R' 0 - hE H Bbipa:JKaiOIUHHC~ cyMMOH no BCeM He 

yqTeHHbiM np~MO pe30HaHCaM. llonyqeHHOe HeO:JKH

):IaHHO 6omwoe 3Ha'leHHe h > 10-6 cpM/3B JaCTaBHJlO 

CHOBa o6paTHTbC~ K TIUaTeJlbHOMY aHanHJY crt .LIJl~ 

208Pb, HJMepeHHoro paHee B OK-PH.L~:JKe H .naBwero 

pe3yJlbTaT n = ( 1,20 ± 0, 15)·1 0-3 cpM3 TOJlbKO no K0-

3cpqlHUHeHTY a pa3JlO:JKeH~: 

cr(k) = cr(O) + ak + bk2 + ck4
. (I) 

B pe3ynbTaTe cpaBHeHH~ «MaTeMaTH'IeCKOH» cpopMynhi 

(I) C cpH3H'!eCKOH ( 15) 

(E) 47t ·2[kR' hE Q) .121t ·2~ cr = k2 Sin - ( 0 - . + ap ] + 7 Sin u 1 (2) 

K OTMe'leHHbiM paHee He.nocTaTKaM (I) .no6aBHJ1HCb 

eme ,LIBa: OTCYTCTBHe B Ce'leHHH BKJla,Lia p-BOJlHbl 

(.necpHUHT K03cpcpHUHeHTa C B (I )) H npeHe6pe:JKeHHe 

'IJleHOM Ce'leHH~ C k3, JaBHC~IUHM TOJlbKO OT an H CO

CTaBJl~IOIUHM npH E = 40 K3B - 12% oT 'IJleHa ak. l.J.To 

:JKe KacaeTc~ napaMeTpa h, TO o6pa6oTKa OKPH.LI:JKCKHX 

,LiaHHbiX C nOMOIUbiO Bblpa:JKeHH~ (2) .naeT .LIJ]~ Hero 

h = (20,4 ± 0,3)·10-7 cpM/3B. )ln~ cpaBHeHH~: CHJlbHeH

lUHH (o :JK(: 6nw.lKaHWHH) peJOHaHC 
208

Pb c E0 = 

= 507 K3B pO) = 74 3B .nan 6bi TOJlbKO h = 
' n 

= 6,6·10- 7 cpMI3B. TaKHM o6pa30M, HY:JKHO KOHCTa

THpoBaT HMH'IHe, no KpaHHeH Mepe, O,LIHOfO CHJlbHO

ro HeHJBeCTHoro paHee peJoHaHca. «0npo6oBaHHe» 

Ha 3TY pOJlb e,LIHHCTBeHHOfO 1/2± ypOBH~ HH:JKe 

~ 209Pb ( 3HepmH C!!~3H HeHTpOHa B Mpe OTpHUaTeJlb-

HbiH peJoHaHc c E0 = -1,9 M3B) npHBO.LIHT npw h = 0 

K a = (2,08 ± 0, 19)·10-3 cpM3 H lUHpHHe pe30HaHCa 
n 

pO) = (2640 ± 30) 3B. )ln~ cpaBHeHH~: BHrHepOBCKHH 
n 

npe.nen lUHpHHbl ( npH pa.nwyce Mpa 8 cpM) COCTaBJl~

eT - 2300 3B. llO,LIBO,IUI HTOf, Ha,LIO CKaJaTb, 'ITO .LIJl~ 

TO'IHOfO onpe.neneHH~ an HY:JKHO J1H60 HCKaTb O,LIHO-

BpeMeH 0 k- H k3 -COCTaBJl~IOIUHe crt(k), J1H60 nony'IHTb 

,LIOnOJlHHTeJlbHYIO HHcpOpMaUHIO 0 HeHJBeCTHbiX S-pe-

30HaHCaX 208Pb. 

HccJleooBanue BblCOKOBoJ6yJKoennwx co.cmo-

. .a.nuu .aoep. EbiJlH npo.non:JKeHbi 3KcnepHMeHTbi no 

HJyqeHHIO KaCKMHOro pacna.na T~:JKenblx ~.nep Ha nyq

Ke TellJl BbiX HeHTpOHOB peaKTOpa 11EP-30. 11JyqeHbl 

(16) y- aCKa,Libl, pa3p~:JKaiOIUHe KOMllaYH,LI-COCTO~HH~ 

~.nep 198
Au, 

192
Ir, 

125
Te. B paMKax Me:JK.LiyHapo.nHoH 

KOJ1Jla6opauHH (MIOHXeH - fpeH06Jlb - Jl.apMlUTa,LIT 

- Pwra) nocTpoeHbi [ 17] MaKCHManbHO nonHhie H .no

CTOBepHbie cxeMbi pacna.na 3THX ~.nep .no 3Heprnw B03-

6y:JK,L~eHH~ 2 + 3 M3B. npo.non:JKanC~ aHanHJ 3Hep

reTH'IeC HX pacnpe,neneHHH HHTeHCHBHOCTeH KaCKa

.[(OB C UeJlbiO HJyqeHH~ CBOHCTB ypOBHeH B .[(HanaJOHe 

3HeprHH BOJ6y:JK.L~eHH~ Mep OT HYJl~ .[(0 3HepmH CB~3H 

HeHTpoHa. lloKaJaHo, 'ITO Ha6niO,naBwHec~ paHee 

3KBH.[(HCTaHTHbie «nOJlOCbl» .LIJ]~ HHTeHCHBHbiX KaCKa

.[(OB MOfYT 6b1Tb JlHHeHHO CB~JaHbl C 'IHCJlOM 6030HHbiX 

nap B eJanonHeHHbiX HYKJlOHHbiX o6ono'IKax, 'ITO 

nOJBOJlHeT HHTepnpeTHpOBaTb 3TOT 3KCnepHMeH

TanbHbl ~ cpaKT B paMKaX MO.[(eJlH B3aHMO.[(eHCTBYIO

IUHX 6 030HOB KaK npo~BJleHHe cpOHOHHbiX BOJ6y:JK

,neHHH ~,nep. 

Ha ycTaHOBKe «PoMawKa» npo.non:JKanHCb wccne-

.noBaHH.H pa.nHaUHOHHOrO JaxBaTa Ha H30TOnax 113Jn, 

II5In, 116Sn, Il7sn, 1271, I75Lu. KpoMe onpe.neneHH~ 

napaMeTpOB S-BOJlHOBbiX pe30HaHCOB, H.[(eHTHcpHUH-
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PHc.2. 6noK-cxeMa ycraHOBKH llllll noHcKa cna6oro Harpesa 

yn&TpaxonOllHbiX HeHTpoHOB 

posanHCb p-BOJIHOBble peJoHaHCbl ( 
116Sn, 117 Sn) H 

onpeJteJHIJIHCL HX cnHHbl . MeTOJlOM cneK'fi'OMe'fi'HH 

MHO:lKeCTBeHHOCTH B peaKUHH 177Hf + n HJMepeHbl 

HeHJBeCTHble paHee cnHHbl I80-pe3oHaHcos [ I8) Hf B 

o6nacTH 3HepmH HeiiTpoHa 300 + 700 38 . 

MeTOJlll'leCKHe pa6on1. Coopy"'enue ycmanos

"" YTPA. BaKY)'MHall KaMepa c nosopoTHOH nnaT

cJ>opMOH JlOCTaBneHa H3 On 01-UHi H CMOHTHpOBaHa 

Ha 6aJe 250 M HeiiTpoHHoro KaHana N6 HEP-30 BMe

cTe C MeXaHH3MOM nepeMellleHIDI o6pa3U08 H Jl8YMll 

6noKaMH 3alllHTbl JleTeKTopoB. YcTaH08Ka roTO'IIHTCll K 

TeCT08biM H3MepeHHliM. 

MooepnUJaqUA ycmanos~eu _ «PoMawKa». Uem 

3TOH pa60Tbl - nepe8ecTH «POMawKy» 8 Knacc MHHH -

«Crystal-Ball>}. no,llnHCaH npOTOKOJl N~ 2877-4-95/96 0 

COTPY.IlHH'IeCTBe c EPB «<l>H3HKa» EonrapcKoH AKa

.lleMHH HaYK H BMecTe co cneuHanHcTaMH EPB cKoHcT

PYHP08aHa MexaHH'IeCKall 'laCTb H080H ycTaH08KH . 

no,llrOTOBneH K 3aKniO'IeHHIO KOH'fl'aKT 0 ee H3roT08-

neHHH 3a C'leT 83Hoca EonrapHH 8 011.SII1 . 88e.lleHbl 8 

3KCnnyaTaUHIO Jl8a H08biX H3MepHTenbHbiX MO.Ilynll . 

MooepHu3aqUA ycmanos~eu sr.~cmpoeHH6lX 110ep 

OJVI uccJJeoosaHU.R yzJJosou anu3omponuu oc~eoJJ-

"os ouenu.11 23\J. 3anYllleH H08biH pecj>pH:lKepaTop, 

o6ecne'IH8aiOlllHH Henpepb18HOe no.ll.llep:lKaHHe TeMne

paTypbl 0, I K Ha o6paJue, ycTaHo&neHbl HOBble MO-

100 

HOKpHCTa1lnbl ypaH-py6HJlHe80rO HHTpaTa, JlaiOlllHe 

JlByrop6oe pacnpeJteneHHe OCKOnK08, CMOHTHp08aHbl 

HMnnaHTHpo8aHHble Si-JleTeKTOpbl . 

HccJJeoosanu.R Ksanmosr.~x necmaquonapH6lX 

.RBJJenuu s neumponnou onmu~ee. 3aKOH'IeHo co-

3JlaHHe npOTOTHna rpa8HTaUHOHHOro cneKTpOMeTpa 

YXH c HHTep¢epeHUHOHHbiMH cj>Hn&TpaMH. npo8e]leH 

nep8biH UHKn TeCT08biX 3KCnepHMeHT08 Ha peaKTOpe 

HP-8 8 PHU Kl1 . napannenbHO C08MeCTHO c 

H30<I>KC 8eJleTCll pa6oTa no HccneJlOBaHHIO xapaK

TepHCTHK HHTep¢epeHUHOHHbiX cj>HJlbTp08 Ha peaKTO

pe HEP-2 MeTOJlOM HeHTpOHHOH pecj>neKTOMeTpHH H 

Ha 3f-2 MeTOJlOM pe3epcj>OpJl08CKOrO pacCeliHHll . npo

JlOn:lKaeTCll no]lrOT08Ka K 3KCnepHMeHTY no Ha6niO

JleHHIO JlHHaMH'IeCKOrO MHOronyqe80rQ OTpa:lKeHHll 

HeH'fi'OHOB npH O'fl'a:lKeHH" OT cj>eppoMarHHTHOrO 3ep

Kana, nepeMarHH'I"8aeMoro Ha 8biCOKOH qacTOTe. Co-

3JlaHa CHCTeMa reHepaUH" 8biCOKO'IaCTOTHOrO nOnll C 

'laCTOTOH 10 Mru H Hanpll:lKeHHOCTbiO nopll,llKa 10 rc . 

Co3oanue ycmanos~eu OJJ.R nouc~ea cJJa6ozo na

zpesa yJJr.mpaxoJJoonr.~x neumponos. B I995 roJly 8 

Konna6opau"" c ni151<I> (faT'IHHa, Pocc"ll) C03JlaHa " 

CMOHT"posaHa Ha nyqKe YXH 8 11JIJ1 (fpeHo6nb, 

<l>paHUIDI) ycTaH08Ka (p"c.2), COCTOlllllall "3 CneKT

panbHOrO cj>HJI&'fl'a - ofueMa xpaHe""" ( 1) c nepe

MeHHbiM no 8biCOTe nornoT"TeneM (2), nOJBOnliiOlllall 

perHC'fi'HpOBaTb ynbTJ'aXOnOJlHble HeHTpOHbl, Harpe-

Tble Ha o6pa3ue (3) nnomaJtbiO JlO 2 M
2
. PerncTpaum~ 

ocymecTBnlleTCll ra308biM JleTeKTOpOM ( 4) Ha OCHOI:le 
3He c nepeMeHHOH 3cj>cj>eKTHBHOCTbiO . KaMepa c o6-

pa3UOM " JleTeKTOp OKpy:lKeHbl 3alll"TOH "3 KaJlM"ll " 

6op"p08aHfioro nomt3T"neHa. <I>oH JleTeKTopa, Janon-

HeHHoro JlO JlaBneH"ll 400 TOpp 3He - 'ITO COOT8eT

CTByeT 3cJ><l>eKT"8HOCT" 50% ,ll)lll TennOBbiX HeHTpOH08 

- cocTaB"n 0,02·c-
1
. O:lK"JlaeMbiH 3cj>cj>eKT np" nno

J..Ua.ll" ¢omm-o6pa3ua I M
2 

" nnoTHOCT" YXH Ha o6-

pa3ue - I ·CM -) JlaCT "HTeHC"8HOCTb - I ·CM - 1 8 cnyqae, 

ecn" BCll aHOManiDI 8 xpaHe""" YXH o6bliCHlleTcSI 

«Cna6biM» Harpe80M. J13MepeH"e 3a8"CHMOCTH C'leTa 

JleTeKTOpa OT JlaBneH"SI 3He ]laeT 803MO:lKHOCTb 80C

CTaHOBHTb cneKTp HarpeTbiX HeHTpOH08. I13MepeH"SI 

MOryT 6b1Tb npo8eJleHbl np" TeMnepaType o6paJua oT 

-195°C JlO 400°C. TaK"e :lKe TeMnepaTypbl MO:lKeT 

"MeTb " JteTeKTOp HarpeTbiX HeiiTpOH08. OTnH'I"e H0-

80H ycTaH08KH OT npeJlllleCT8YIOlll"X 8 TOM, 'ITO ee 

KOHCTPYKU"SI n0380nSieT pemCTP"P08aTb HarpeTble 

HeHTpOHbl, Ha'IHHall C 3Hepm" - IQQ H38 (5 Mfc), -

3TO ]laeT 803MO:lKHOCTb np08ep"Tb mnOTe3y 0 «Cna-

60M» Harpe8e YXH (Harpe8e JlO 3Hepmii < 5·10-5 38) 

KaK 803MO:lKHOH np"'I"He aHOMa1JHH 80 8peMeHH Xpa

HeHHH YXH 8 3Kcnep"MeHTax c pa3nH'IHbiMH 8emecT-



seHHbiMH nosylliKaMH. Co<JeTaHHe BOJMO:lKHOCTeit yc

TaHOBKH " peKopaHoro noTOKa YXH Ha HCTO'IHHKe 

IIPUKJIA.IJ:HhiE UCOIE.IJ:OBAHUR 

ITpHKJiaJJ:Hbie HccneaosaHHji Ha MEP-2 BeJIHCb no 

ClleJlYIOIUHM HanpaBJieHHjiM: 

HeiiTpounLiii aKmaauuouuLiii auanu1. B 1995 

fOJlY npOBOJlHJIHCb rnaBHblM o6pa30M aHaJIHTHlJeCKHe 

pa60Tbl, CBjiJaHHble C pellleHHeM JaJ]:alJ B 06JiaCTH 

oxpaHbi OKpyxaiOmeit cpeJlhl. B peJyJihTaTe 6Ho

MOHHTOpHHra HeKOTOpblX npOMbllliJieHHbiX paHOHOB 

KonhCKoro nonyocTposa B COTPYJlHH<JeCTBe co cne

UHaJIHCTaMH KonbcKoro HayqHoro ueHTpa l1HCTHTYTa • 

npOMbilliJleHHOH 3KOJIOrnH Cesepa BbJj!BJieHhi MOIUHhie 

HCTOlJHHKH 3arpji3HeHHji OKpyxaiOIUeH cpeJlbl peJlK03e

MeJibHbiMH 3JieMeHTaMH Hapj!JlY c TPaJJ:HUHOHHbiMH 

3JieMeHTaMH-3arpji3HHTeJijiMH, npHCYIUHMH JlaHHOMY 

pemouy. B 1995 roay JasepllleH 3Tan pa6oT, npo

BOJlHMbiX coBMeCTHO c l1HCTHTYTOM JIHToccpepbl PAH 

no H3Y<JeHHIO BOJlHbiX 3KOCHCTeM 6acceHHOB peK 

Bonm " 0KH. B 3TOM roay ua<JaTo cOTPYJlHH<JecTBO c 

J1HCTHTYTOM XHMHlJeCKOH KHHeTHKH H ropeHHji CQ 

PAH (HosocH6HpcK) no MHOr03JieMeHTHOMY auanHJY 

aTMOCcpepHbiX a3p030JieH HeKOTOpblX perHOHOB 

CH6HpH. ITonyqeHbl nepBbie peJyJibTaTbl no JlBYM 

pemouaM CH6HpH - oJepa EaitKan H KapacyK. 

Pa.z.uauuounLie ucCJJe.noaauux. MccneaosanHcb 

HepaBHOBeCHble npouecCbl nOJl B03JleHCTBHeM y-H3Jly

'leHHji B KpHCTaJIJiaX paJJ:HaUHOHHO CTOHKOfO nonynpo

BOJlHHKOBOfO aeTeKTOpHoro MaTepHana TllnSe2. Cos-

MeCTHO c JI51IT Ha<JaTbl HCnbiTaHHji ua paaHauHOHHYIO 

CTOHKOCTb aeTeKTopos B paMKax nporpaMMbi A TJIAC. 

HEUTPOHHhiE UCTOqHUKU 

IIMnyJILCHLiii peaKTOp UliP-2. C 27 MapTa 

1995 r. peaKTOp Ha'laJI nJiaHOByiO pa6oTy C HOBbiM 

nOJlBH:lKHbiM OTpa:lKaTeJieM f10-2P, KOTOpblH jiBJijieTCji 

TpeTbHM no ClJeTy C Ha<Jana 3KCnJiyaTaUHH ycTaHOBKH. 

Ero KOHCTPYKUHji ue OTJIH<JaeTCji oT npeJlbiJlYIUero 

nOJlBH:lKHOfO OTpa:lKaTeJiji, OJlHaKO o6naaaeT 6onee 

pa3BHTOH CHCTeMOH JlHarnOCTHKH COCTOjiHHji H KOHT

pOJiji napaMeTpOB. fiOJlBH:lKHbiH OTpa:lKaTeJib o6ec

nelJHBaeT HMnyJibCHbiH pe:lKHM pa60Tbl peaKTOpa C 'la

CTOTOH MOJlYJij!UHH peaKTHBHOCTH 5. H 25 ru. CKo

pOCTb BpaiUeHHji Balla OCHDBHOfO OTpa:lKaTeJiji (QITQ) 

J1JIJI JlaeT OCHOBaHHji Ha OJlH03HalJHYIO npoBepKy 3TOH 

rHnoTeJbl. 

CoJJJ:aHHbie ua 6aJe GaAs-TexuonorHH npeeycHJIHTeJIH 

H CYMMaTOpbl HCllbiTaHbl Ha nyqKe 6hiCTpblX HeHTpO

HOB peaKTopa MEP-2. HeitTpOHHbiH cpniOeHc oKono 

2·1014 HeHTpOHa Ha CM2 OKa3aJICji KpHTH'IeCKHM Jlllji 

TeCTHpyeMOH 3JieKTpOHHKH. 3-fo nOKa3biBaeT, 'ITO C03-

JlaHH3ji 3JieKTpOHHKa MO:lKeT 6b1Tb HCnOJib30BaHa Jlllji 

aapouuoit KanopHMeTpHH B 3KcnepHMeHTe ATJIAC. 

Hayqpo-MeTo,nuqecKue u TexuoJiomqecKue pa3-

pa6oTKH. IToaroToBJieuo " caauo B KE TeXHH<JecKoe 

3aJ]:aHHC Ha npOeKTHpOBaHHe ycTaHOBKH Jlllji o6ny

lJeHHji o6pa3UOB B BepTHKaJibHbiX KaHaJiaX BOJJ:j!HOfO 

JaMeJlJI TeJiji. CoJaaua 3KcnepHMeHTaJibH3ji H Texuo

norn<JeCK3ji 6a3a Jlllji HCCJieJlOBaHHH nonynpOBOJlHHKOB 

B paMKaX npoeKTa «.IJ:ecpeKT006pa30BaHHe B CHJlbHO

aHHJOTPOnHbiX nonynpOBOJlHHKOBbiX KpHCTaJIJiaX», 

nnaHHpyeMbiX ua 1996-1998 rr. B CBj!JH c Moaep

HHJauHeH ycTaHOBKH no H3MepeHHIO BbiXOJla JanaJJlbi

BaiOIUHX HeHTpOHOB Ha ypaHOBbiX H TpaHcypaHOBbiX 

jiJJ:epHbiX MHllleHjiX (pa60Tbl npOBOJJ:j!TCji COBMeCTHO C 

H30<1>51 JIH<I>) npeUHJHOHHO OTbiOCTHposau H;oruy

TbiH 3epKaJibHbiH HeHTpOHOBOJl, 'ITO n03BOJIHJIO B 4 pa

Ja yseJI HlJHTb nOTOK TenJIOBbiX HeHTpOHOB Ha BbiXOJle. 

CoBMeCTHO c l1HCTHTYTOM uepaJpywaiOIUHX MeTo

JlOB KOinpoJiji B Caap6piOKeue (fepMaHHji), ua cpypbe

JlHcppaKTOMeTpe BbiCOKoro pa3peweHHji nposeaeHbl 

nepBbie 3KcnepHMeHTbi no onpeaeneHHIO BHYTpeHHHX 

Hanpji:lKeHHH B KOMnOJHTHbiX MaTepHanax. 

COCTaBJIHeT 1500 06/MHH, JlOnOJIHHTeJibHOfO (.IJ:ITQ)-

300 o6/MHH. 

B 1995 roey JasepllleHbl pa6oTbl no oueuKe 

pecypca Kopnyca peaKTopa, TB3JIOB H TBC aKTHBHOH 

JOHbl. IToaroTosneHo pellleHHe ua npoJllleHHe 3Kcnny

aTaUHH CY3 peaKTopa JlO 31 aeKa6pji 1996 r. c BOJ

MO:lKHOCTbiO ee JlaJibHeiilllero npoJllleHHji. Pa3pa6oTaHa 

KoHuenuHji MoaepHHJaUHH peaKTopa MEP-2 B nepHOJl 

c 1995 no 2005 r. 

B 1995 r. npoaonxanHCb pa6oTbl no COJJlaHHIO 

lliTaTH ro KpHoreuuoro JaMeJlJIHTeJiji (K3) Jlllji MEP-2. 

B I non yroJlHH 6hUI Bbmonueu pa6o<JHH npoeKT K3 c 
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yqeTOM pe3yJibTaTOB 3KCnepHMeHTOB, npOBeJI,eHHbiX B 

1994 fOJJ.Y C OnhiTHbiM o6pa3UOM, JaKJIIOlJeHbl JJ.OfOBO

pbl c HMKM3T H JJ.pyrnMH opraHHJaUH~MH Ha HJro

TOBJieHHe K3, HCCJieJJ.OBaHHe noneii JJ.e!f>opMauHH H 

Hanp~)l{eHHH, MeTponorn'lecKoe o6ecnelJeHHe K 3 . K 

CO)J(aJieHHIO, TeMn pa60T CJJ.ep)I{HBaJIC~ H3-3a HeCBO

espeMeHHOrO lf>HHaHCHpOBaHH~. 

Bycrep HBP-30. B 1995 roJJ.y ycTaHOBKa J1Y3-40+ 

+MEP-30 oTpa6oTana 1980 qacos. CeMb HeHTPOHHbiX 

nyqKOB HCnOJib30BaJIHCb JI.Jl~ HCnbiTaHH~ OTJI.eJibHbiX 

y3JloB H cHcTeM MPEH, JI.Jl~ peanHJauHH HayqHOH 

nporpaMMbi no HeHTPOHHOH ~epHOH lf>H3HKe, a TaK)I{e 

JI.Jl~ o6nyqaTenbHbiX pa6oT no npoeKTy ATJlAC ; B 

pa6oTe 6hUI JaJJ.eHcTBoBaH Jan peaKTopa MEP-30. 

nocne HCnbiTaHHH Ha MEP-30 ycTaHOBJieH 3JieKTPOH

HeHTpOHHbiH KOHBepTep HOBOH KOHCTPYKUHH, 'ITO 

n03BOJIHJIO cymecTBeHHO nOHH3HTb TeMnepaTypy KOH

BePTepa. 

UpoeKT HPEH. B cooTseTCTBHH c peKO\teH

JJ.auHeH 77 ceccHH Y'leHoro coseTa OIUIH JJ.HpeKu HeH 

MHCTHryTa yrsep)I(JI.eH nnaH-rpa!f>HK peanHJauHH npo

eKTa MPEH Ha 1995 roJJ.. CneuHaJibHbiM npHKaJOM 

ycTaHOBJieH nop~JJ.OK lf>HHaHCHpOBaHH~ pa60T no npo

eKTy, BbinOJIH~eMbiX B na6opaTop~x OM51M . B c s~JH 

C HeJI,OCTaTOlJHbiM HanOJIHeHHeM 6IOJI.)I(eTa H Hepery

JI~pHbiM • nocTynJieHHeM B3HOCOB CTpaH-yqaCTHHU 

OM51M He yJJ.aJIOCb o6ecnelJHTb !f>HHaHcHposaHHe 

pa6oT comacHo yrsep)I(JI.eHHOMy nnaHy-rpa!f>HKy, 'ITO 

npHBeJIO B HTOre K CJI,BHI)' CpOKa OKOH'IaHH~ BbinOJl

HeHH~ npoeKTa MPEH Ha KOHeu 1998 roJJ.a. 

TeM He MeHee, B 1995 roJJ.y yJJ.aJIOCb HalJaTb pa6o

Tbi no JJ.Orosopy c M51<l> CO PAH (r. HosocH6HpcK), 

CB~3aHHbie C H3rOTOBJieHHeM YCKOpHTeJibHbiX CeKUHH, 

rpynnHposaTen~ H cHcTeMbi yJJ.soeHH~ B'-1-MOIUH OCTH . 

PMMP (CaHKT-neTep6ypr) JaKOH'IHJl pa6oTbi HaJJ. 

npoeKTOM peKOHCTpyKUHH MOJJ.YJI~Topos M-250 -

OJIMBMH - B M-350, npHroJJ.HbiX JI.Jl~ KJIHCTpoHOB 

THna 5045, KOTOpbie B KalJeCTBe liiTaTHbiX npHH~Tbl. 

JI.Jl~ JIHHaKa MPEH. nepBbiH KOMnJieKT o6opyJJ.oBaHH~ 

CTaHUHH OJIMBMH JJ.OCTaBJleH H3 EpesaHa B ny6Hy. 

CHJiaMH JlH<l> OM51M HalJaT MOHTa)l{ CTeHJJ.a MOJJ.YJI~

Topa M-350 B 3JJ.. 118. MM<l>M COBMeCTHO c no «Mc

TOK>> (r. <f>p~3HHO) 3aBepWHJI H3rOTOBJleHHe 3JieMeHTOB 

B'-1-!f>HJJ.epa. npoBO~TC~ XOJIOJI,Hble HCnbiTaHH~ !f>HJJ.e

pa. B J151n OM51M JaKOHlJeHo npoeKTHposaHHe H MO

JJ.enHposaHHe CHCTeMbl MarHHTHOH !floKyCHpOBKH yc

KOpHTeJI~ . Konna6opauH~ J151n- J1B3- J1CB3-

M51<l> CO PAH JasepwHJia pa3pa6oTKy H comacosa

HHe TeXHHlJeCKOfO 3aJI,aHH~ 3JieKTpOHHOfO HCTOlJHHKa. 

MJroToBJieH p~ y3JloB CHCTeMbi B'-1-nHTaHH~ . CosMe

CTHO C fCnM pa3pa6oTaHO TeXHHlJeCKOe 3aJI,aHHe Ha 

o6IUHH npoeKT 3JieKTpOHHoro ycKopHTeJI~ B JJJ.. 43 . 

HMKM3T cosMecTHO c OM51M JJ.opa6oTan H CJJ.aJI Tex

HH'IeCKHH npoeKT pa3MHO)I{aiOIUeH MHWeHH C ynyq

weHHbiMH xapaKTepHCTHKaMH HeHTpOHHOrO HMnyJlbCa. 

nO «M~K>> HalJaJI H3rOTOBJieHHe TB3JlOB Ha OCHOBe 

cnnasa nnyroHH~ . no npoeKTy BHMMHM HalJaTo 

H3fOTOBJleHHe KOMnJieKTYIOlUHX K TB3JlaM - cne

UHaJibHbiX TOHKOCTeHHbiX Tpy6 H3 Hep)l{aBeiOIUeH 

CTaJIH, TaHTaJia H JJ.pyrnx KOHCTpyKUHOHHbiX 3JieMeH

TOB. Ha KOMnneKce J1Y3-40+MEP-30 nposeJJ.eHbi yc

newHbie HCnbiTaHH~ p~a BapHaHTOB npHHUHnHaJibHO 

HOBOrO 3JieKTpOHHOrO KOHBepTepa, pa3pa6oTaHHOrO 

JI.Jl~ MPEH. PeJyJlbTaTbi HCnbiTaHHH noJBOJl~IOT Ha

lJaTb HJroTOBJieHHe wTaTHOro KOHBepTepa JI.JISI MPEH. 

HMKMMT (r. 06HHHCK) noJJ.rOTOBHJI TeXHHlJecKoe Ja

JJ.aHHe Ha JJ.eMOHTa)l{ MEP-30. 

U3MEPUTEJihHO-BhllfUCJIUTEJihHhiU K O MilJIEKC JIH«D . . 

B 1995 roJJ.y B ceTb BKJIIOlJeHbi nSITb HOBbi x 

pa6o'IHX cTaHUHH (oJJ.Ha SPARCstation-5 H lJeTbipe 

SPARCStation-20), 'leTbipe X-TepMHHana, lJeTbipe 

'1epH0-6eJibiX H Jl,Ba UBeTHbiX CeTeBbiX npHHTepa, ycTa

HOBJieHHbiX B OCHOBHbiX 3Jl,aHHSIX Jla6opaTOpHH. 8bi

nOJIHeHbl pa60Tbl no OnTHMH3aUHH JIOKaJibHOH CeTH : 

BbUleJieHbi ueHTpanbHbiH cerMeHT, rJJ.e pacnonaraiOTCSI 

OCHOBHbie cepsepbl H pa60lJHe CTaHUHH C nporpaMM

HbiM o6ecnelJeHHeM o6mero noJibJOBaHHSI, H JJ.Ba cer

MeHTa OTJJ.eJIOB H30 <l>KC H H30 <1>51, opHeHTH

posaHHbie Ha o6cn~HBaHHe KOMnbiOTepos, o6ecne

lJHBaiOlUHX npOBeJI,eHHe 3KCnepHMeHTOB, aHaJIH3 H 

o6pa60TKY Jl,aHHbiX Ha cneKTpOMeTpax peaKTOpOB 

MEP-2 H MEP-30 cooTBeTCTBeHHO. 
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Ha MaWHHax SUN-KJiacTepa yCTaHOBJieH FAX

cepsep H TpH MOJI,eMa, KOTOpbie 06ecnelJHBaiOT Jl,OCTyn 

K KOMnbiOTepaM CeTH '1epe3 TeJielf>OHHbie JlHHHH. noJI,

KJIIOlJeHa apXHBH~ CHCTeMa JukeBox Ha Jia3epHbiX 

JJ.HCKax 06IUeH eMKOCTbiO 40 f6aHT H ycTaHOBJieHO 

!f>HpMeHHOe nporpaMMHOe o6ecne'leHHe. Ha JJ.Byx 

MOlUHbiX pa60lJHX CTaHUHSIX nOCTaBJleH naKeT JI.JlSI 

aHaJIHJa H rpa!f>HlJeCKoro npeJJ.CTaBJleHHSI JJ.aHHbiX PV

Wave. COJJJ.aHbi nporpaMMbie cpeJJ.CTBa JI.JISI npeo6pa-

30BaHHSI HCnOJlb3YIOIUHXCSI B HaCTOSIIUee BpeMSI cpopMa

TOB Jl,aHHbiX Ha Jl,eHCTBYIOlUHX cneKTpOMeTpax B !flop

MaT, n03BOJlSIIOlUHH pa6oTaTb C 3THMH Jl,aHHbiMH B 

PV-Wave. KpoMe Toro, JI.JISI MaWHH SUN aaamHposaH 

pa3pa6oTaHHbiH B RAL naKeT Open GENIE, TaK)I{e 



npe,n;Ha:ma'ICHHbiH Jlllll o6pa60TKH H BH3YaJJH3aUHH 

cneKTpOB. flpH06peTCHbl H ycTaHOBJlCHbl naKCTbl 

nporpaMM Viewlogic " ALTERA ,D)Ill asToMaTH3aUHH 

npOCKTHpOBaHHSI 3JICKTpOHHKH . 

HapS~JJ;y c pa6oTaMH no TeKymei-i Mo.o;epHHJauHH " 

3KCnJiyaTaUHH H3MCpHTeJibHbiX MOJJ;yJICH cneKTpOMCT-

MEJK,!lYHAPO)J.HOE COTPY)J.HHqECTBO 

Jl.eHCTBYIOIUHH npo6JICMHO-TCMaTH'ICCKHH nJiaH 

HayqHO-HCCJICJJ;OBaTCJlbCKHX pa60T H MC)I(,IJ;YHapO.o;HOfO 

HayqHO-TCXHH'ICCKOfO COTpy.o;HH'ICCTBa JIH<I> ,IJ;OCTa

TO'IHO nOJIHO OTprut<aeT BCe MHOroo6pa3He CBSIJCH, 

ycTaHOBHBIIIHXCSI C MHOfO'IHCJICHHbiMH UCHTpaMH B 

cTpaHax-yqacTHHUax " cTpaHax-HeyqacTHHuax Ol1.Sil1. 

O.o;HH HJ noKa3aTenei-i ypoBHll 3THX CBSI3eH - BH

JHTbi 54 YlJCHbiX H3 CTpaH-HCy'laCTHHU B JIH<I> B 

1995 ro.o;y. 

B npoiiie.o;IIIeM ro.o;y ycneiiiHO paJBHBaJJHCb MC)K

.o;yHapo.o;Hbie nporpaMMbJ. B paMKax nporpaMMbi .o;on

rocpo'IHbiX rpaHTOB B Me)I(,IJ;yHapo.o;HOM HayqHOM cpoH-

OliPA30BAHHE 

YcneiiiHO npoxo.o;HJI npouecc o6yqeHHll cTy.o;eHTOB 

Y'le6Ho-HayqHoro ueHTpa (YHU) Ol1.Sil1, cneuHa

JIH3HpyiOIUHXCll no TCMaTHKC Kacpe,n;pbl cpH3HKH KOH

,IJ;CHCHpOBaHHbiX cpe.o; (3as. Kacpe.o;poi-i B.Il.AKceHos), 

Jlllll KOTOpOH JIH<I> SIBJlliCTCSI 6a30BOH Jia6opaTOpHeH . 

OcHoBaHHall B 1991 r. KaK cpHJIHaJJ Kacpe,n;pbi cpH3HKH 

Tsep.o;oro Tena MocKoBcKoro HH)KeHepHo-cpH3H'IeCKO-

JIHTEPATYPA 

1. Aksenov V.L. et al. - High Press. Res., 1995, 
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KOB H porpaMMHbiX npOJJ;YKTOB ,D)ISI HOBOfO llOKO-

JICHHSI CHCTCM aBTOMaTHJaUHH 

6aJHpyiOIUHXCSI Ha HCnOJibJOBaHHH 

cTaH.o;apTe VME " pa6o'IHX cTaHUHH 

BKJIIO'ICHHbiX B CCTb ETHERNET. 

3KCnepHMCHTOB, 

annapaTypbi B 

SPARCStation, 

.o;e (cpm m Copoca) JIH<I> nonyqHna 8 rpaHTOB, B 

PoccHHCKOM cpoH.o;e cl>YH.o;aMeHTaJJbHbiX HCCJie,n;osaHHH 

- 14 rpaHTOB, B cpoHJJ;e MHHHCTepcTsa HaYKH P<l> -

3 rpaHTa, B cpoH.o;e INT AS - 3 rpaHTa. 

Y'lacnle JIH<I> B poccHHCKHX HaUHOHaJJbHbiX npo

rpaMMax HMeno JJ;aJJbHei-iiiiee pa3BHTHe. B .o;ononHeHHe 

K cpHHaHcHpOBaHHIO B paMKax PoccHHCKoro cpoH.o;a 

cpyH.o;aMCHTaJJbHbiX HCCJIC,IJ;OBaHHH B OT'ICTHOM ro,n;y 

np0,11;0Jl)KaJJ0Cb cpHHaHCHpOBaHHC JIH<I> no focy,n;apCT-

BCHHOH HayqHO-TCXHH'ICCKOH 

« Hei-iTpOHHbiC HCCJIC,IJ;OBaHHSI 

,IJ;HTCJlb B .Jl .AKCCHOB). 

nporpaMMe PoccHH 

BCJUCCTBa» (pyKOBO-

ro HHCTHTYTa, Kacpe.o;pa <I> KC YHU B Ha'laJJe 1996 ro

.o;a OCyiUeCTBHT 4 - H BblnycK CTyJJ;eHTOB. 9 BbinYCKHHKOB 

Kacpe,n;pbl pa6oTaiOT B Jia6opaTOpHH. 3TOT npHTOK B 

3aMeTHO CTeneHH OMOJIO,IJ;HJI KOJIJICKTHB HaYlJH0-

3KCnepHMCHTaJJbHOro OT,IJ;CJia cpH3HKH KOH,IJ;CHCHpOBaH
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nA&OPATOPII1SI 
Bbi"'II1Cn 111TEn bHOM TEXH 111KII1 
111 ABTOMATII13AU.111111 

B cooTBeTCTBIUI c perneHtuiMH Y<ieHoro coseTa 

Ol15Uf w peKoMeHAauw~Mw nporpaMMHO-KOHcynh

TaTHBHhiX KOMHTeTOB OCHOBHbJe ycwnw~ KOnneKTHBa 

na6opaTopww B 1995 roAy 6hmw HanpasneHht Ha 

perneHwe cneA)'lOIUHX Ja,!l;a'l: 

• COnpOBO)I(,!J.eH~ H pa3BHTH~ CeTeBOH H HHcpop-

MauHOHHO-Bhl'lHcnHTenhHOH HHcppaCTPYKTYPhl 

Ol151l1; 

pa3pa60TKH npoeKTa pa3BHTH~ CeTeBOH H 

HHcpOpMaUHOHHO-Bbi'IHCnHTenhHOH HHcppa

CTpyKTyphl Ol151l1 Ha 1996-1998 rr. (npoeKT 

CONET-96/98); yqacTw~ s pa3pa6oTKe w 

peanwJauww Me)I(BeAOMCTBeHHOH nporpaMMhi: 

«C OJ)J;aHHe HaUHOHanbHOH CeTH KOMnhiOTepHbiX 

TeneKOMMYHHKaUHH )J;n~ HayKH H BhiCilleH lllKO

n I» (1995-1998 rr.); 

• s wccneAOBaHw~x no npo6neMaM Bht'lwcnwTenh

H w w MaTeMaTw'leCKOH cpwJwKw; 

• pa3pa6oTKH MaTeMaTw'lecKoro o6ecne'leHw~ 

3KCnepHMeHTOB B o6naCTH cpH3HKH BbiCOKHX 

::~Heprww; 

• KOMnhiOTepHOH, ceTeBOH H nporpaMMHOH nO)J;

,!I;ep)I(KH Y<ie6Ho-HayqHoro ueHTpa Ol151l1; 
• • pa3BHTH~ Me)I(,!J.yHapOAHOro COTPYAHH'!ecTBa 

JIBTA. 

CETEBAR H HH«<>OPMAU:HOHHO-BblqHCJIHTE.JlhHAR HH«<>PACTPYKTYPA OHRH 

HecMoTp~ Ha p~A TPYAHOCTew, o6ycnosneHHhiX 

OTCTaBaHHeM B03M0)1(H0CTeH CeTeBOH H HHcpOpMa

UHOHHO-Bhi'IHCnHTenhHOH HHcppaCTpyKTypbl 0l15Jl1 OT 

6bJCTp0 paCTYIUHX noTpe6HOCTeH 3KCnepwMeHTanbHbiX 

H TeopeTH'leCKHX HCCne)J;OBaHHH, a TaK)I(e cpwHaHCO

BhiMH TPYAHOCT~Mw, 6hmo o6ecne'leHo ee cpyHKUHO

HwposaHwe w )J;a)l(e HeKoTopoe pa3BHTwe . 

.IJ.aHHhie o6 wcnonhJOBaHww ueHTpanhHhiX Bhi

<IwcnwTenhHhlx cepsepos na6opaTopw~MH l1HCTHTYTa 

npwse)J;eHhi B Ta6nwue. 

U:enTpa.riLHLre cepoepLI 

B 1995 roAy pacrnwpeH cocras ueHTpanbHhiX cep

sepos O l151l1 Ja C'leT: 

• pacnpe,!l;eneHHOro KnacTepa pa6oqwx cTaHUHH 

Ha 6aJe SUN SPARC20, Heo6xo)J;wMoro )J;n~ 

paJsepThiBaHw~ pa6oT no npoeKTaM CMS w 

A T LAS; 

• N ICE-cepsepa, o6ecne<Iwsrnero onhiTHYIO 3Kc

nn yarauwJO cwcTeMhi NICE s Ol151l1 . B HacTo~-

Ta6JJuq.a. HcnoJlb3o6anue q.enmpMbHblX BWtUCJlumeJlbHblX cep6epo6 OIIJIH 
noiJpa3iJeJleHu.R.Mu Hncmumyma (6 11acax) 

CONVEX-KnacTep 

VAX·KnacTep 

EC-KoMnneKc 

JIBTA 

4684 

1798 

4800 

mm 
1420 

1917 

2377 

JIT<ll 

927 

!59 

1092 

J1B3 

1708 

3324 

4010 

J1CB3 

1522 

928 

177 

J151P 

421 

81 

1784 

JIH<ll 

1028 

136 

51 

npo<IHe Bcero 

129 

323 

11839 

8666 

14291 
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mee speMB JaperncTpHposaHo 65 noJJbJOBaTe

neii :noii cHcTeM.bi H3 scex na6opaTopHH 

11HCTHryTa. 

B cocTaB ueHTPanbHbiX cepsepos, noMHMO }')ICe 

yKa3aHHbiX, BXO.IUIT: 

• KJiaCTep HHTerpHpOBaHHbiX BeKTOpHo-n apan

JieJJbHbiX MauiHH CONVEX-220 H CON VEX-

120 C UHKOBOH npOH3BO.!{HTeJJbHOCTbJO OKOJJO 

120 Mflops; 

• KJiacTep H3 TPex .nsyxnpoueccopHbiX 3BM THna 

VAX npoH3BO.!{HTeJJbHOCTbJO 17M ips; 

• MHoroMaWHHHbiH KOMnJJeKc EC 3BM npoH3BO

.!{HTeJJbHOCTbiO 14 Mips. 

B HatJane fO,na H3 3KcnnyaTaUHH 6bUJa Bbi se.neHa 

3BM CDC-6500. B CBB3H c 3THM npoHJBe.neH nepe

so.n nporpaMM pB.na rpynn <IJH3HKOB c :noii 38M Ha 

3BM EC, VAX H nepcoHanbHbie KOMnbJOTepbi. 

JloK8JI.,H&a cen. OIUIH 

11HTeHCHBHO pa3BHBanacb JJOKanbHaB CeTb O IUII1 

Ha 6a3e ETHERNET. 3Ta ceTb B HacToBmee BpeMll 

npe,nCTaBJIBeT COOOH .!{OCTaTO'IHO CHJJbHO pa3BeTBJJeH

HYJO CTPYKTypy, cocToBmyJO H3 6onee 'leM coTHH cef

MeHTOB. ToJJbKO B 3TOM fo.ny K Heii 6bUJO no.nKJI JO'IeHo 

OKOJJO 500 KOMUbJOTepOB. 06mee 'IHCJJO KOMUbJOTe

pOB, BK1JJOtJeHHbiX B CeTb, OKOJJO 1700. 8 UOCJJellHee 

BpeMB Ha6JJIOLlaeTCB LlOCTaTO'IHO BbiCOKaB 3arpYJKa 

ceTH ETHERNET, B tJaCTHOCTH Ha cerMeHTe JIB TA. 

06bltJHaB TeKymaB JarpyJKa - nopll.nKa I 0 + 25%, 

HEPnet - High 

UHKOBaB LlOCTJ.fraeT 40 +50%. 8 LtanbHeHUleM MO)KHO 

O)KH.!{aTb eme 6onbwero ysenH'IeHHB JarpyJKH ceTH. 

OepeLtaiOU{aB cpeLta CeTH - LlByx THUOB: BOJJO

KOHHaB OUTHKa (Me)K.!{y JllaHHBMH) H TOHKHH KO

aKCJ.fanbHbiH Ka6enb. 8eTBJJeHHe CeTH B OCHOBHOM 

npOH3BO.!{HTCB npH nOMOU{H penHTepOB H npOCTbiX 

KOHUeHTPaTOpOB. JlOrHtJeCKOe LteJJeHHe CerMeHTOB 

npOHJBOLlHTCB UliTbJO 6pHLl)KaMH (OHH OTLleJJBJOT Kpyn

HbJe na6opaTopHbie cerMeHTbi OT o6mero cefMeHTa); 

HMeeTCB TaK)Ke HeCKOJJbKO noLtCeTeH, flle poJJb poYTe

pos-pa3,nenHTeneii HrpaiOT PC HJJH SUN Station. 

CTOJJb 6ypHoe pa3BHTHe ceTH B 1995 fOLlY npHBe

no K npaKTJ.f'leCKOMY HC'IepnaHHIO ee B03M0)KH0CTeH H 

He06XOLlHMOCTH ee peKOHCTpyKUHH . 8 CBBJH C 3THM 

6bUJ pa3pa6oTaH COOTBeTCTBYIOUlHH npoeKT H HatJaTbl 

pa6oThi no efo peanHJaUHH . 

Kaa8JI•• CBJ13H OH.HH c INTERNET 

8 1995 fOLlY BBeLteH B 3KCnnyaTaUHJO HaJeMHbiH 

uH<IJposoii 64 K-6HTHhiH KaHan CBBJH LlO y3Jia 

INTERNET B MocKBe. TaKHM o6pa30M, 0115111 HMeeT 

B HaCTOButee BpeMB LlBa CUYTHHKOBbiX H OllHH HaJeM

HbiH KaHan CBBJH c INTERNET (pHc. 1 ). BseLteH B 3KC

nnyaTaUHJO CISCO-MapwpYTHJaTop, KOTOpbiH noJBo

JJBeT npOH3BOLlHTb aBTOMaTH'IeCKOe nepeKJIJO'IeHJ.fe 

UOTOKa HH<IJOpMaUHH Me)K.!{y KaHanaMH B CJJY'!ae OTKa-

3a B pa6oTe KaKOfO-JJJ.f60 H3 HHX . 3TH Mepbl U03-

BOJJHJIH cymeCTBeHHO nOBbiCHTb HaLte)KHOCTb CBBJeH 

0115111 c BHeWHHM MHpOM. CoJLtaHbi nporpaMMHbie 

cpellCTBa, KOTOpbie '1epe3 yLto6HhiH nOJJbJOBaTeJJbCKHH 

RBnet - Russian 
BackBone net 

JINR LAN 

PHc. I . KaHaJibi CBli3H OH51H c INTERNET 
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HHTepcpeiie nOJBOJHIIOT nonyqaTb eTaTHeTHKY 0 pa6oTe 

KaHanos eslBH Ja n106oii nepHOJJ.. CpeAHHH TpacpHK 

)J.OeTHr B KOHUe fO)J.a OKOnO 1 f6aiiTa HHcpOpMaUHH B 

)J.eHh, npHl!eM BhiXOAHOH TpacpHK npeBbJIIIaeT BXOAHOH. 

UporpaMMnoe o6ecneqeuue 

B Ol15H1 Hal!aTo BHeJJ.peHHe Hosoro noKoneHHll 

onepauwoHHhiX eweTeM: WINDOWS NT H 

WINDOWS 95. 
OpoJJ.omKanHeh pa6oThi no a)J.amauww 6n6nwo

TeKH nporpaMM CERNLIB Ha nnaTcpopMhi MS-DOS, 

WINDOWS NT, LINUX, a TaK)J(e no noMep)J(Ke 

6w6nHoTeKH MA THLIB Ha seex nnaTcpOpMax. HapliJJ.Y 

e TpaJJ.HUHOHHhiMH pa60TaMH no eonpOBO)J()J.eHHIO H 

pa3BHTHIO Ha UeHTpanbHhiX Bhll!HenHTenbHhiX eepBe

paX 6w6nHOTeK lJ,EPH H pa3nH'IHhiX nporpaMMHhiX 

eHeTeM npOHJBO)J.HnOeb OeBOeHHe nporpaMMHhiX 

eweTeM Mll HOBhJX 3KenepwMeHTOB Ha LHC (DICE, 

ATRECON, DICE'96), BHeJJ.peHHe HOBhiX MeTOAOB B 

npaKTHKY cpHJH'!eeKoro 3KenepHMeHTa. TaK, Ha

npwMep, eOBMeeTHO e JUJO pa3BHBanaeb MeTO)J.HKa 

npHMeHeHHll TeXHHKH HeHpOHHhiX eeTeH )J.nll peiiieHHll 

JaJJ.a'l KanopwMeTpHH. Ehlna peiiieHa JaJJ.a'la nOBhi

IIIeHHll 3cpcpeKTHBHOeTH paJ)J.eneHHll nHOHOB H MIOOHOB 

s aJJ.POHHOM KanopwMeTpe yeTaHOBKH ATLAS e we

nonhJOBaHHeM HeHpOeeTeBbiX KnaeeHcpHKaTOpOB B 

o6naeTH ManbJX nonepel!HhiX HMnynheOB. 

Uu«<JopMauuouuoe o6ecneqeuue 

B Ol151l1 paJsepHyTa IIIHpOKal! eeTh eepsepos 

WWW, o6eenel!HBaiOJUal! onepaTHBHOe 3HaKOMeTBO 

MHpOBOH Ha)"'HOH o6meeTBeHHOeTH e 06'be)J.HHeHHhiM 

HHeTHTYTOM H npOBOAHMhlMH B HeM Hecne)J.OBaHHliMH. 

COTPYAHHKaM na6opaTopwii oKaJhiBaiOTell KOHeym

TaUHH no BOnpoeaM nO)J.fOTOBKH rnnepTeKeTOBOH H 

rHnepMe)J.Ha HHcpOpMaUHH )J.nll ee BKniO'IeHHll B 

eneuwanHJHposaHHhJe eTpaHHUhi (paJAenhi) na6opa-

TOpHhiX WWW -eepsepos. Ha WWW -eepsepax ecpop

MHpos Ha HHcpopMauHOHHal! «eTpaHwua» JIBT A e 

0630pOM OeHOBHhiX pa60T, llpOeKTOB, HanpasneHHH 

Heene)J.OBaHHH H HeKOTOpOH Apyroii o6meii HHcpop

MaUHeH. BeAYTell paJJJ.enhJ: MynhTHMeJJ.Ha H HHcpop

MaUHll eeTesoro KOOpAHHaUHOHHOro ueHTpa JIBT A. 

CoJAaH HHTepcpeiie Me)J()J.y eweTeMoii WWW H 

CYE.U ORACLE [1), KOTOphiH noJsonl!eT opraHHJo

saTh npoeTOH J].OeTyn K HHcpOpMaUHH, eOJJ.ep)J(aJUeHell 

B 6aJ )J.aHHhiX (K TenecpOHHOMY cnpaBO'IHHKy, K 

HHcpopMaUHH o )J(ypHanax B HTE H T.n .) . 

Oo npo6neMaM HenOnh30BaHHll eHeTeMbl WWW B 

Ol151l1 6bmo nposeJJ.eHo pa6oqee eosemaHwe e OTBeT

eTBeHHhJMH Ja WWW -eepsepbi B na6opaTopwllx 

YfHeTI'Tyra, OpraHJBOBaH J].eMOHeTpauHOHHhiH o6me

HHeTHTYTeKHH eeMHHap 0 npe)J.OeTaBneHHH eepBHea 

WWW s Ol151l1 e o6JopoM HHcpopMauww, HMeiOmeiiell 

Ha eepsepax. 

0 0)J.fOTOBneHhl H Hane'laTaHhl B BH)J.e eo06JUeHHH 

Ol151l1 : «PyKOBOAeTBO Mll nonh30BaTeneii 3BM 

CONV EX» [2) H «BBeAeHHe B WWW» [3). 

p eiiiHpeH eoeTaB )J.OKyMeHTaUHH no BOnpoeaM 

KOMnhiOTHHra H nporpaMMHoro o6eenel!eHHll, opra

HHJOBaHa 6w6nwoTeKa e KHHraMH H PYKOBOAeTsaMH no 

eospeMeHHhiM OnepaUHOHHhiM eHeTeMaM, TeKeTOBhiM 

pe)J.aKTOpaM, TpaHenl!TOpaM, 6aJaM )J.aHHhiX, HHcpOp

MaUHOHHO-llOHeKOBhiM eHeTeMaM H T.n. ,Unll eoTpyA

HHKOB YfHeTHTYTa npO'IHTaH Kype 113 9 neKUHH «BBe

)J.eHHe B 6aJbl )J.aHHhiX». 

B Hal!ane 1995 roAa eosMeeTHO e HTQ ACY 

Ol151l1 6hin eoeTasneH H K HaeTOl!JUeMy speMeHH B 

OeHO HOM peanHJOBaH nnaH-rpacpHK pa60T 00 HH

cpopMaUHOHHOMY o6eenel!eHHIO aBTOMaTH3HpOBaHHhiX 

pa6o wx MeeT YnpaaneHHll Ol151l1, KaeaiOJUHHell KaK 

yeosepiiieHeTBOBaHHl! epeJJ.eTB eeTeBOfO )J.OeTyna K 6a

JaM )J.aHHhiX, TaK H IIIHpOKOfO eneKTpa npo6neM 

ynpa neH'!eeKOH, a)J.MHHHeTpaTHBHOH H 6yxranTep

eKOH AeliTenhHOeTH. OpoJJ.On)J(anoeh paJBHTHe npo

rpaMMHo-annapaTHhiX KOMnneKeos HTE H HJAaTenh

eKor OTJJ.ena. 

UPOEKT PA3BUTU.SI CETEBOH UH«DOPMA[(UOHHO-BbJqUCJIUTE.JlhHOH 
UH«DPACTPYKTYPhl OU.SIU HA 1996--1998 rr. 

PaJpa6oTaH npoeKT paJBHTHll eeTesoii w HHcpop

MauwoHHO-Bhi'IHenwTenhHOH HHcppaeTPYKTYPhi Ol151l1 

[ 4) (pH e. 2), npHJBaHHhiH BhJBeeTH ee Ha ypoBeHb eo

BpeMeHHhiX Tpe6oBaHHH H o6eenel!HTh llOMep)J(KY Ha

)"'HOH nporpaMMhl Ol151l1 a)J.eKBaTHhJMH KOMnhiOTep

HhJMH, eeTeBbiMH, npOrpaMMHhiMH H anropHTMH'Iee

KHMH peeypeaMH. OpoeKT npoiiien HHeTHTYTeKyiO H 

Me)J()J.yHapOAHYIO 3KenepTH3Y H 6bin B oeHOBHOM 0)].06-

peH s na6opaTopHllx Ol151l1 H OporpaMMHO-KOHeynh

TaTHBHhiMH KOMHTeTaMH no l!JJ.epHOH cpH3HKe H cpH

JHKe 'laeTHU. 

lJ,enbiO llpOeKTa l!BnlleTell eOJ)J.aHHe e)J.HHOro HH

cpopMauHOHHO-Bhll!HenHTenbHOfO npoeTPaHeTBa Ol151l1, 

ero KOnna6opaHTOB H HHeTHTYTOB eTpaH-yqaeTHHU Ha 

OeHO e paJBHTHll eeTeBOH H HHcpOpMaUHOHHO

Bhll!HenHTenbHOH HHcppaeTpyKTYPhi Ol151l1 B eooT

BeTeTBHH e Tpe6oBaHHl!MH Ha)"'HO-Heene)J.OBaTenbeKHX 

nporpaMM, eospeMeHHhiMH TeH)J.eHUHliMH B o6naeTH 

o6eenel!eHHll pa6ol!HX MeeT weeneAOBaTeneii, eso6oA

Horo )J.OeTyna K MHpOBhlM HHcpOpMaUHOHHhiM H Bhi

'IHenrlTenbHhiM peeypeaM. 
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PHC. 2. npellnonaraeMaJI CXeMa pa3BHTHII CeTeBOH H HHtPOpMaUHOHHO-Bbi'IHCnHTenbHOH HH<tJpaCTpyKTypbl 0115111 

B paMKax npoeKTa npeJlycMaTpHBaeTc~ pewe HHe 

ClleJlYIOIUHX 3aJla"': 

• C03)laHH~ HHTerpHpOBaHHOH nporpaMMHO-an na

paTHOH KOMnbJOTepHOH cpeJlbl , o6oeJlHH~JOIUeH 

ueHTPaJibHbie H noKanbHbie cepaepbi, KJiaCTepbi 

pa6o"!HX CTaHUHH, X-TepMHHaJibi, nepcoHanb

Hbie KOMnbJOTepbl H Jlpyroe o6opyJlOBaHHe; 

• pa3BHTH~ BbiCOKOCKOpOCTHOH JlOKaJibHOH CeTH 

OIUII1, ynyqweHH~ ee TononorHH, npHMt:HeHH~ 

HOBeHWHX CeTeBbiX TeXHOJIOrHH Jlll~ o ne

paTHBHOrO ynpaBJieHH~ CeTbiO H aHaJIH3a ee 

pa6oTbi; 

C03)laHH~ e)lHHOrO HHQJOpMaUHOHHOro npOCT

paHCTBa 0115111 H HHCTHTYTOB CTpaH-y"'aCTH HU 

0115111 Ha ocHooe INTERNET; 
• aKTHBHOro yqaCTH~ 0115111 H HHCTHTYTOB CTp aH -

yqaCTHHU 8 CHCTeMaX pacnpeJleneHHbiX 

Bbi"'HCJieHHH; 

• HHQJOpMaUHOHHOfO, anropHTMH"'eCKOro H n po

rpaMMHOro o6ecnetJeHH~ HayqHO-HCCJieJlOBa

TeJibCKOH nporpaMMbl 0115111 H HHCTHTYTOB 

CTpaH-yqaCTH HU. 

PeanH3aUH~ npoeKTa no3BOJIHT BbiBeCTH ceTe oyiO 

H HHQJOpMaUHOHHO-Bbi"'HCJIHTeJibHYIO HHcppaCTpyKTypy 

0115111 Ha ypooeHb coopeMeHHbiX Tpe6osaHHH K Me)f(

JlyHapOJlHOMY HayqHOMY UeHTpy H o6ecne'IHT n OJl-
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Jlep)f(KY HayqHOH nporpaMMbl 11HCTHTYTa a.ueKBaTHbiMH 

KOMnbJOTepHbiM, CeTeBbiMH , nporpaMMHbiMH, anrOpHT

MH'IeCKHMH H HHQJOpMauHOHHbiMH pecypcaMH, a TaK

)f(e OTKpOeT HOBbie B03MO)f(HOCTH : pacnpeJleJieHHOH 

o6pa60TKH )laHHbiX, 06'be)lHHeHH~ Bbi"'HCJIHTeJibHbiX 

pecypCOB, onepaTHBHOH OpraHH3aUHH TeJieBH)leOKOH

cpepeHUHH, JlOCTyna K Me)I(JlYHapOJlHbiM 6a3aM )laHHbiX 

H HHQJOpMaUHOHHbiM CHCTeMaM, COBMeCTHOrO Be)leHH~ 

6aHKOB JlaHHbiX, JlHCTaHUHOHHOrO o6y"'eHH~ . 

C03Jlanue uauuonaJILHOH ceTH 

KOMDLIOTepHLIX TeJieKOMMJHHKaQHH 

.llJlll Ha}'KH H BLICWeH WKOJJLI 

3a.ua"'H HHQJOpMaUHOHHOro o6ecne"!eHH~ Hay'-!HbiX 

yqpe)I(JleHHH H BbiCllleH lllKOJlbl HaXOJl~TC~ ceH"'aC B 

P~Jly nepBOO'-IepeJlHbiX . nn~ HX ycnewHoro perneHH~ 

nO~BHJiaCb TeXHH'-!eCK~ OCHOBa B BH)le JlOKaJibHbiX H 

rJI06aJibHbiX KOMnbJOTepHbiX CeTeH , CB~3biBaiOIUHX 

OCHOBHbie Hay'-!Hble H 06pa30BaTeJibHbie UeHTpbl, 6a30-

Bble cpeJlCTBa Jlll~ 06MeHa HHQJOpMaUHeH H HHQJOp

MaUHOHHbie CHCTeMbl. 

B cepeJlHHe OKT~6p~ 1995 r. 6biJia YTBep)I(JleHa 

Me)f(Be)lOMCTBeHH~ nporpaMMa C03)laHH~ HaUHOHaJib

HOH CeTH KOMnbJOTepHbiX TeJieKOMMYHHKaUHH Jlll~ Ha-



yKH H Bbicweii WKOJibi PoccHH, pa3pa6oTaHHru! Ha 

OCHOBe COOTBeTCTBYIOll.leH KOHUenUHH no HHHUHaTHBe 

MHHHaYKH, PAH, P<l><DI1 H rocKOMByJa. TipoeKTbi 

nporpaMMbl qmHaHCHpy!OTCH MHHHCTepCTBOM HaYKH H 

P<D<DI1. 

3a,n;aqa nporpaMMbi - ofue.I(HHHTb xaoTHtieCKH 

pacrymHe ceTH B e,!(HHYIO HaUHOHaJibHYIO CHCTeMy, 

opraHHJOBaHHYIO no qmnoco¢HH INTERNET. 

HauHOHaJibHru! ceTb .I(Omima o6ecnetiHBaTb opra

HHJaUHHM, nO.I(KJIIO'leHHbiM K HeH, .I(OCTyn K 6aHKaM 

.I(aHHbiX, no yMepeHHOH UeHe HJIH, no B03MO:lKHOCTH, 

6ecnJiaTHbiH. TIOCKOJibKY MHpOBOe HH¢0pMauHOHHOe 

npocTpaHCTBO He MO:lKeT CYll.leCTBOBaTb «C O.I(HOH CTO

pOHbl», TO B PoccHH Heo6xo.I(HMO paJBHBaTb MOll.lHbie 

HH¢0pMaUHOHHbie UeHTpbl H 6aHKH ,!(aHHbiX, .I(OnOJIHH

IOll.lHe yxe cymecTBYJOll.lHe. 

B CBHJH c 3THM llBTA OIUII1 6bmo npe.I(Jio:lKeHo 

BOJrnaBHTb pa6oTbi no npoeKTy: «COJ.I(aHHe pacnpe.I(e- • 

JieHHOH ceTH 6a3 3HaHHH B 06JiaCTH ¢yH.I(aMeHTaJibHbiX 

CBOHCTB MaTepHH H npHKJI3,11;HOH MepHOH ¢H3HKH» 

(EA$113-96). UeJibiO :>Toro npoeKTa HBJIHeTcH coJ.I(a

HHe e,!(HHOfO HayqHO-HH¢0pMauHOHHOrO npOCTPaHCT

Ba Ha OCHOBe pacnpe.I(eJieHHOH CeTH 6a3 3HaHHH B 

06JiaCTH ¢yH.I(aMeHTaJibHbiX CBOHCTB MaTepHH H 

npHKJI3,11;HOH MepHOH ¢H3HKH, o6ecnetiHBa!Oll.lero 

e.I(HHoo6paJHbiH, yuH¢HUHpoBaHHbiH .I(ocryn H npe.I(

CTaBJieJme HH¢opMaUHH Ha OCHOBe CeTH cepBepOB 

WWW H peJIHUHOHHbiX CHCTeM 6aJ .I(aHHbiX H 3HaHHH 

Ha pyCCKOM H aHrJIHHCKOM H3bJKaX. 

,Il.nH ero peanHJauHH CBOH YCHJIHH 06'be.I(HHHJIH 

nOMHMO 0115111 WecTb ¢H3H'leCKHX HHCTHryTOB 

PoccHH : 

- H ayqHo-Hccne.I(oBaTenbcKHH HHCTHTYT MepHoii 

¢ H3HKH MrY (MocKBa); 

- 11HCTHryT ¢H3HKH Bb!COKHX :>Hepmii 

( TipOTBHHO), 

- 11HCTHTYT TeOpeTH'leCKOH H 3KCnepHMeHTaJib

HOH ¢HJHKH (MocKBa), 

- 11HCTHTYT MepHbiX HCCJie.I(OBaHHH (TpOHUK), 

- TieTep6yprcKHH HHCTHTYT MepHOH ¢H3HKH 

(C.-TieTep6ypr), 

- 11H,CTHTYT H.I(epHoii ¢H3HKH CO PAH (Ho

BOCH6HpcK). 

TipoeKT npOWeJI COOTBeTCTBYIOll.lHe 3KCnepTH3bl, 

6hm O)l06peH, H .I(JIH ero peanHJaUHH B KOHUe 1995 r . 

OTKpbiTO ¢HHaHCHpOBaHHe. 

O IUII1 npHHHMaeT yqacTHe B 3TOH nporpaMMe 

TaK:lKe C npoeKTaMH pa3BHTHH CeTeBbiX ,KOM-

MYHHKaUHH. 

HCCJIE)lOBAHH$1 DO UPOIDIEMAM BhlqHCJIHTE.JihHOH 
H MATEMATHqECKOH cDH3HKH 

MaTeMaTn'leCKOe MO.I(eJIHpooauue u uuclJop
MauuouuaH no,!UlepJKKa 

Ha OCHOBe KBaHTOBbiX 3BOJIIOUHOHHbiX ypaBHeHHH 

pa3pa60TaHa npe.I(CKa3biBa!Oll.lru! HOBbie s¢¢eKTbl TO'l

HO pewaeMru! MO.I(eJib npoueCCOB a,n;pOHHJauHH B Bbi

COK03HepreTH'leCKHX CTOJIKHOBeHHHX. CoJ.I(aHa H Tec

THpoBaHa nporpaMMa Ha <DopTpaHe .I(JIH pactieTa nepe

xo.I(a pa,n;HaUHOHHOH 3HepmH 3JieKTpOHOB B TenJIOBYIO 

3HeprHIO KOJie6aHHH peweTKH B TpeKaX 3apH:lKeHHbiX 

tiaCTHU (B 'laCTHOCTH, B CBepxnpOBO.I(Hll.lHX cpe.I(aX). 

BbmOJIHeHbi pactieTbi pacna,n;a Mep B nyqKax BbiCOKO

suepreTH'leCKHX HOHOB [5). 

TipoBe.I(eH ,!(eTaJibHbiH aHaJIH3 HJBeCTHbiX 3KC

nepHMeHTaJibHbiX .I(aHHbiX H TeopeTH'leCKOe cpaBHeHHe 

s¢¢eKTHBHOCTH nyqKOB npOTOHOB, ,!(eHTpOHOB H TH

)I(eJibiX HOHOB B npoueccax reHepauHH HeHTpOHOB. 

BbiHBJieHbi acneKTbi, r.I(e npe)!(.I(e Bcero Tpe6yeTCH 

.I(aJibHeHWee 3KCnepHMeHTaJibHOe HCCJie,!(OBaHHHe. 

Eonbwoii o6'beM pactieTOB TpaHcnopTa tiaCTHU B pa3-

JIH'lHbiX MHWeHHX BblllOJIHeH no MeTO.I(y MOHTe- Kap

JIO, B CBH3H C HHTepnpeTaUHeH H3MepeHHH po)!(.I(eHHH 

qacTHU B Manora6apHTHbiX MHWeHHX. Pa3pa6oTaHa 

nporpaMMa ua <DopTpaHe .I(JIH pactieTa K03cPcPHUHeHTa 

MYJibTHnJIHKaUHH Keff B KpHTH'leCKHX 3JieKTpOH.I(ep-

• 

Hb!X CHCTeMax [6) . TIOMep:lKHBaJiaCb 6aJa .I(aHHbiX no 

a,n;poH- H MPO-MepHbiM cetieHHHM BJaHMO.I(eiicTBHH B 

cHCTeMe PPDS. 

AJrropnTMH'IecKoe u nporpaMMnoe o6ecne'lenue 
TeOpeTH'IeCKHX HCCJie.QOB8HHH 

P !l3pa6oTaH MeTO.I( tiHCJieHHoro Hccne.I(OBaHHH 

KBaHTOBbiX CHCTeM CO MHOrHMH CTeneHHMH CB060.I(bl, 

OCHOBaHHbiH Ha npH6JIH:lKeHHOM Bbl'lHCJieHHH cPYHK

UHOHaJibHbiX HHTerpanOB. TionyqeHbl TepMO.I(HHaMH

'leCKHe xapaKTepHCTHKH 3-D 60Je-raJa. CoJ.I(aH an

ropHTM Bbl'lHCJieHHH cPYHKUHOHaJibHbiX HHTerpanOB, 

BKJIIO'la !Oll.lHH B ce6H yqeT H.I(eHTH'lHOCTH tiaCTHU H 

CHMMeTpHH BOJIHOBOH cPYHKUHH [7). Tipe.I(JIO:lKeH 

'lHCJieHHbiH MeTO.I( peweHHH o6paTHOH 33,11;a'lH KBaHTO

BOH Te pHH pacCe}!HifH, OCHOBaHHbiH Ha .I(BYX aCHM

nTOTH'leCKHX peryJIHpH3aUHHX. TiepBru! HCnOJibJyeT 

aCHMnTOTH'leCKOe noBe,!(eHHe cPaJOBOfO C.I(BHra H MO

.I(YJIH cPYHKUHH HocTa npH 6oJibWHX . JHatieHHHX 

3HeprHH, BTOpru! - aCHMnTOTH'leCKOe no wary 

.I(HCKpeTHJauHH o6pameHHe «nO'lTH» TenJIHUeBOH H 

raHKeJie BOH MaTpHU, 'ITO nOJBOJIHJIO H36e:lKaTb He

YCTOH'l BOH npoue.I(ypbi tiHCJieHHOro .I(Hcl>cl>epeH

UHposaHH}I [8) . 
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Tionyqeubi HOBbie ycnoBHB KBaHTOBaHHB acHM

nTOTHqecKoro HMnynbca npo~YKTOB ~ByxqacTHqnoro 

pacn~a peJouauca [9]. ,Uaubi MaTeMaTHqecKHe n ocTa

HOBKH rpaHHqHbiX J~aq MSI ypaBHeHHH lliBHHrepa -

,Uaiicoua H EeTe - ConnHTepa B HeKoTopbiX KBapKo

BbiX noTeHUHaJibHbiX MO~enBx KX,ll H KX,ll-Hucn HpH

poBaHHbiX KBapKOBbiX MO~eriSIX npH KOHeqHOH TeMne

paType. PaJpa6oTaHbl anropHTMbi qHcneuuoro HCCJie

~oBaHHSI 3THX Mo~eneii [ 10]. lfHCJieuuo peweHbi LLP 

ypaBneHHB MB 6HnonBpoua [11]. TipoBe~euo q HcJieH

uoe MO~enHpoBauHe ~HHaMHKH nepeuoca raJa c yqe

TOM BJaHMO~eHCTBHSI C aKTHBHOH no&epXHOCTbiO [12). 

PaJpa6oTaHbl anropHTMbl H nporpaMMHoe o 6ecne

qeuHe, BblllOJIHeHO qHCJieHHOe HCCJie~OBaHHe He KOTO

pblX xapaKTepHCTHK TeOpHH MIOOHHOro KaTaJIHJa H 3K-

30THqeCKHX aTOMOB. PeJyJibTaTbl ~oJimKeHbi ua M e)l(

~yuapo~HOM CHMDOJHYMe «JJ.CF-95» (,Uy 6ua). 

PaJpa6oTaHbi anropHTMbi H nporpaMMbi MB p acqeTa 

napaMeTpOB KBaJHynpyroro pacceBHHSI HeKOTOpbiX 

JierKHX 3K30THqecKHX ~ep (13) . lfHCJieHHO HCCJie~O

BaHbl SIBJieHHSI peJOHauca cy6aTOMHOH !jlHJHKH [ 14). 

PaJpa6oTaHbl nporpaMMbl H qHCJieHHO Hccne~oBaHa 

KBaJHqacTHqHaB tPoHOHHaSI MO~erib Sl~pa ( 15) . 

KoMDLIOTepau 8Jire6pa 

PaJr>a6oTaH qHcneuuo-cHMBOJibHbiH HHTep !jleiic 

MB CHCTeMbl KOMllbiOTepHOH anre6pb1 Reduce, llOJBO

JISIIOll.{HH Bb13b1BaTb nporpaMMbl Ha «l>OPTpaHe H C HJ 

JIHCDQBCKHX !jlyHKUHH KaK B pe)I(HMax HHTep npe

TaUHH, TaK H KOMDHJISIUHH, H Ha060pOT, TO eCTb Bbl3bi

BaTb KOMDHliHpOBaHHbie H HHTepnpeTHpyeMbie !jlyHK

UHH nHcna HJ npOrpaMM, HanHCaHHbiX Ha «l>OPTPaHe H 

C. B ~ononueuHe K 3TOMy co~au OTJI~qHK, noJBOJISI

JOll.{HH npOBO~HTb OTJI~KY JlHHaMHqecKH Jarp~aeMbiX 

nporpaMM B npouecce Hx BbinOJIHeHHB [16]. 

TipeMO)I(eH HOBbiH anropHTMHqecKHH no~XO~ 

YHHBepcaJibHOro xapaKrepa MB HHBOJIIOTHBHOro 

aHaJIHJa llOJIHHOMHaJibHbiX H~eaJIOB H CHCTeM 

HeTIHHeHHbiX anre6paHqecKHX ypaBHeHHH. 8. OCHOBe 

DO~XO~a Jie)I(HT HOBoe llOHSITHe HHBOJIIOTHBHOro ~e

JieHHSI MOHOMOB. 8 paMKax ~auuoro no~xo~a pa3p a6o

TaH HOBbiH 3«P<<>eKTHBHbiH anropHTM MSI npHBe~eHHSI 

CHCTeM HeriHHeHHbiX anre6paHqecKHX ypaBHeHHH K 

HHBOJIIOTHBHOMY B~, SIBJISIJOll.{eMyCSI onpe~eJieHHOH 

!jlopMoii 6aJHCa fpe6uepa. HoBbiH MeTo~ H anrop HTM 

~aeT B pyKH noJibJOBaTeTIB HHCTpYMeHTapHii yHHBep

canbuoro xapaKTepa MB peweHHB HeriHHeHHbiX anre6-

paHqecKHX CHCTeM [ 17). 

PaJpa6oTau H peanHJOBaH ua BJbiKe C HOBbi ~i an

ropHTM MS! pa60Tbl C KOHequo npe~CTaBJieHHbiMH aJI

re6paMH H cynepanre6paMH nH. CooTBeTCTBYJOll.{HH 

nporpaMMHbiH naKeT MO)I(eT 6biTb HCDOJib30BaH MSI 

peweHHSI paJJIHqHbiX J~aq TeOpeTHqecKOH H MaTe

MaTHqecKOH !jlHJHKH, CBBJaHHbiX C HCCJie~OBaHHSIMH B 

TeopHH CTPY"· KBaHTOBbiX rpynn H auanHJOM 
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HHTerpHpyeMOCTH HeTIHHeHHbiX ~H!jl!jlepeHUHaJibHbiX 

ypaBHeHHH [ 18). 
8 CHCTeMe Reduce pa3pa6oTaua nporpaMMa uop

MaJIHJaUHH EHpHro¢a - fycTaBcoua MB noJIHHo-· 

MHHaJibHbiX raMHJibTOHHaHOB [ 19] . PaJBHT HOBbiH an

ropHTMHqecKHH MeTO~ BblqHCJieHHSI MHOroneTJieBbiX 

!jleHHMaHOBCKHX HHTerpaJIOB C MaCCHBHbiMH qacTH

UaMH H BHeWHHMH HMDYllbCaMH. ,UaHHbiH MeTO~ no

JBOJIHJI DOJI}"'HTb HOBble Ha}"'Hble peJyJibTaTbl B CJie~y

IOll.{HX aKryaJibHbiX J~aqax TeopeTHqecKOH !jlHJHKH 

BbiCOKHX 3Heprnii: BblqHCJieHHSI TpexneTJieBbiX nonpa

BOK K 3JieKTPOCJia6oMy napaMeTpy; pacqeTa ~ByxneT

JieBbiX nonpaBOK K TOMY )l(e CaMOMY napaMeTpy C yqe

TOM BJIHSIHHSI MaCCHBHbiX XHrrCOBCKHX 60JOHOB H 

MaCCHBHOfO TOD-KBapKa; HaXO~eHHSI MOMeHTOB 

CTPYKTypHbiX ¢YHKUHH B ~syxneTJieBoM npH6JIH)I(eHHH 

C }"'eTOM Mace qaCTHU [20] . 

He.JJHHelia••e MO~e.JJH 

B TeOpeTII'IecKHX HCCJieAOB8HHJIX 

,UJIB !jleHOMeHOJIOrnqecKOfO ODHCaHHSI rJIIOOHHO

UBeTOBOH Tpy6KH KaJIH6posoquoro DOllS! B KX)l npe~

JIO)I(eHa HOBaSI MO~eJib peJISITHBHCTCKOH CTPYHbi c 

OTPHUaTenbuoii )l(eCTKOCTbJO, cso6o~HaSI OT Tpy~uo

CTeii, HMeJOll.{HX MeCTO B CTaH~apTHOH CTpyHe TIOJISIKO

Ba - KliBHHepa. 

,UJISI HOBOH MO~eriH nepTyp6aTHBHO llOJI}"'eHO Bbl 

pa)l(eHHe JIHHeiiuo-pacTymero Me)I(KBapKosoro no

TeHuHana. TioKaJaHo, qTo noTeHUHaJI HMeeT nJOIIie

poscKyJO nonpaBKY Ha 60JibWHX paCCTOSIHHSIX Me~y 

KBapKaMH. 8 paMKax J/d-paJJIO)I(eHHSI HaH~eHbl TeMne

paTypHaSI JaBHCHMOCTb 3!jl!jleKTHBHOro Hanl)l(eHHSI 

CTPYHbi H npH6JIH)I(eHHall TeMneparypa ~eKou!jlaiiMeH

Ta MB MaJibiX H YMepeHHbiX JuaqeuHii TeMnepaTyp, 

JHaqeHHSI KOTOpbiX HaxO~TCSI B xopoweM COrJiaCHH C 

peJyJibTaTaMH, nOJI}"'eHHbiMH C DOMOll.{biO MeTO~a 

BbiqHcneHHH MoHTe-Kapno B KaJIH6posoqubiX MO~e

JIS!x ua peweTKe. 

,UJISI 60JibWHX JHaqeHHH TeMnepaTypbi HOBall MO

~eJib KOppeKTHO BOCnpOHJBO~HT TeMnepaTypHyJO 

JaBHCHMOCTb 3¢¢eKTHBHoro HaTSI)I(eHHSI CTPYHbi KX,U, 

~aBaSI TeM CaMblM y6e~HTeJibHOe CBH~eTeJibCTBO B 

llOJibJY OTpHUaTeribHOH )l(eCTKOCTH ~pOHHbiX CTpyH . 

TionyqeHHbie peJyJibTaTbl nOKaJbiBaJOT, qTO npeMO

)I(eHHall Mo~eJib peJISITHBHCTCKOH CTPYHbi, B OTJiwme 

OT MO~eJIH TIOJISIKOBa - KJISIHHepa, npHBO~HT K BnOJI

He y~oBJieTBOpHTeJibHOMY onHcauHJO KBapKOBbiX cHJI B 

KX.U [21]. 

PaJBHT reoMeTpHqecKHH no~xo~ MSI KaJIH6posolJ 

HbiX MO~erieH TeOpHH DOJISI [22) . J1cCJie~yeTCSI reo

MeTPHlJeCKOe KBaHTOBaHHe nOJieH Ha MHOroo6pa3HSIX 

[23] . 11ccne~osau cnyqaii caMoopraHHJosauuoii KpH

THquoCTH. 8bllJHCJieHbl KpHTHlJeCKHe 3KCDOHeHTbl MSI 

~ByMepHblX a6eneBblX MO~eTieH (24 ] . 



HOBbie MeTO!lLI H MO!{eJIH 

AJUI CHCTeM 06pa60TKH !{3HHLIX 

Ha 6aJe HCKyccTBeHHhiX HeiipoHHhiX ceTeii, KJie

T04HhiX aBTOMaTOB, MeTO.LI:OB .LI:ecpOpMHpOBaHHbiX rna6-

JIOHOB 6hiJIH pa.3pa6oTaHbi HOBbie MaTeMaTHtleCKHe Me

TO.llbi H anropHTMbi MH 6biCTpOH H Ha.LI:e)[<HOH o6pa-

60TKH 3KcnepHMeHTaJihHhiX .LI:aHHhiX. Pa3pa6oTaHHbie 

nporpaMMbi nOJBOJIHJIH peUIHTb CJieeyiOIUHe 3a.LI:a•m : 

H.LI:eHTHcjJHKauHH C06hiTHH, pacnOJHaBaHHH TpeKOB, 

OTCeBa cpoHoBoii HHcpopMaUHH. CoJ.LI:aHHbie nporpaM

Mhi 6hiJIH BKJIIO'IeHbi B nporpaMMHoe o6ecne'leHHe 

o6pa60TKH 3KCnepHMeHTaJibHbiX .LI:aHHbiX TaKHX 3KC

nepHMeHTOB, KaK DISTO, FOBOS [26], SINDRM 

[27], EXCHARM [28], STAR, CERES/NA-45, 

ATLAS . HanpHMep, po6acTHhiH anropHTM MH 6hiCT

poii annpOKCHMaUHH TpeKa OKp)')KHOCTbiO, noCJie 

HHTeHCHBHOrO TeCTHpOBaHHH Ha peaJihHbiX .LI:aHHbiX" 

3KcnepHMeHTa CERES, 6biJI BKJIIO'IeH B 6aJoBoe npor

paMMHOe o6ecne4eHHe 3Toro 3KcnepHMeHTa [29] . Mo

.LI:eJib TpHrrepa BTOporo ypOBHH, npHMeHeHHaH MH Ja

.LI:a'IH pacnOJHaBaHHH TpeKOB, nOHCKa BTOpH'IHbiX 

BepUIHH H H.LI:eHTHcpHKaUHH BTOpH'IHbiX TpeKOB, pea

JIHJOBaHa Ha 6aJe RISK-npoueccopoB, KOTOpbie 

HcnoJihJYIOTCH B cneKTpoMeTpe DISTO MH c6opa H 

on-line-aHanHJa .LI:aHHhiX [30] . EhiJIH pa3pa6oTaHbi HO-

Bbie n p orpaMMbi MH 3a.LI:a'IH pacnOJHaBaHHH TpeKOB. 

CoJ.LI:a Hoe nporpaMMHOe o6ecne4eHHe ycnernHo 

npHMeHeHo B 3KcnepuMeHTax U-70 (npoTBHHO) 

Ol15111 H LHC ()KeHeBa) B pe)[(HMe peanbHoro Bpe

MeHH, o6pa60TKH 3KCnepHMeHTaJibHbiX .LI:aHHbiX H MO

.LI:eJIHpOBaHHH .LI:eTeKTOpOB. 

BLI'IHCJienne MarnHTHLIX noJJeu 

n eAJIO)[(eHbi 3cpcpeKTHBHhie anropHTMbi 'IHCJieH

HOro p erneHHH ABYMepHbiX u TpexMepHhiX rpaHH'IHhiX 

Ja.LI:a'l AJIH 3JIJIHnTH'IeCKHX ypaBHeHHH B 4aCTHbiX 

npOH3 O.LI:HbiX, OCHOBaHHhie Ha MeTO.LI:e .LI:eKOMn03HUHH 

o6nacTH. Pa3pa6oTaHhi acnMnTOTH'IeCKH onTHMaJihHbie 

MHOrOCeTO'IHbie anropHTMbi MH perneHHH rap

MOHH4eCitHX H 6urapMOHH'IeCKHX rpaHH'IHbiX KpaeBbiX 

Ja.LI:a'l B nOJIHrOHaJibHbiX 06JiaCTHX, KaK AJIH KBa3HpaB

HOMepHbiX, TaK H JIOKaJibHO crymaiOll{HXCH CeTOK (31]. 

npoBe.LI:eHbi pac'leTbi MarHHTHbiX CHCTeM MH HYKJIOT

poHa JIB3 [32] H 3KcnepuMeHTa ALICE (UEPH) . 

npe.LI:JIO)[(eHbi MeTO.llbi 3KCTpanOJIHUHH .LI:aHHbiX 

MarHHTHbiX HJMepeHHH (33] H npOBe.LI:eHbi pac'leTbi 

TpexMepHbiX MarnHTHbiX noneii cneKTpoMeTpa ycTa

HOBKH 3KC4APM [34]. 

PA3PAEOTKA MATEMA TWIECKOrO O.liECIIEqEHH.SI 
.II.JU1 3KCUEPHMEHTOB B OEJIACTH fl)H3HKH BbiCOKHX 3HEPrHH • 

JlnH 3cnepHMeHTa 3KCl..IAPM pa3pa60TaHa H 

HCCJie.LI:OBaHa MO.LI:eJib nepe.LI:aTO'IHOH cpYHKUHH 

.LI:HCKpeTHbiX .LI:eTeKTOpOB THna nponOpUHOHaJibHbiX Ka

Mep B YCJIOBHHX 60JibUIHX CHrHaJibHbiX H cpOHOBbiX 3a

rpy3oK ; COJ.LI:aHbi HOBbie nporpaMMbi paCnOJHaBaHHH 

TpaeKTOpHH, HOBaH BepCHH naKeTa nporpaMM reo

MeTpH'IeCKOH KaJIH6pOBKH KOOp.LI:HHaTHbiX .LI:eTeKTOpOB 

MeTO.LI:OM MaKCHMyMa npaB.LI:OnO.LI:06HH ; npe.LI:JIO)[(eH 

KOM6HHHpOBaHHbiH MeTO.ll onpe.LI:eJieHHH napaMeTpOB 

TpaeKTOpHH 4aCTHU; pa.3pa6oTaHbi anropHTMbi 

H.LI:eHTHcpHKauHH pa.3JIH4HbiX KJiaCCOB C06biTHH. 

nonyqeHbi HOBbie pe3yJibTaTbi, CBHJaHHbie C npO

eKTHpOBaHHeM CMS u pa3pa6oTKoii nporpaMMbi 

cpH3H4eCKHx HCCJie.LI:oBaHHH Ha LHC, pa3pa6oTaHa " 

HCCJie.LI:OBaHa MO.LI:eJib cpH3H'IeCKHX npoueCCOB B KaTO.LI:

HO-CTp HnOBOH KaMepe, C03.LI:aHbi nporpaMMbi o6pa-

60TKH 3KCnepHMeHTaJibHbiX TeCT-KaJIH6pOBO'IHbiX .LI:aH

HbiX C TpaeKTOpHbiX .LI:eTeKTOpOB. no pe3yJibTaTaM MO

.LI:eJIHpOBaHHH H o6pa60TKH .LI:aHHbiX OUeHeHbi 

KOOp.LI:HHaTHbie T04HOCTH H BpeMeHHOe pa3peUieHHe 

npOTOTHnOB KOOp.LI:HHaTHbiX .LI:eTeKTOpOB MIOOHHbiX 

cTaHUHH CMS, cm.LI:aHbi nporpaMMbi MO.LI:enupoBaHHH 

H o6pa60TKH KOMnJieKCHOrO HHTerpaUHOHHOro TeCTa. 

C o 3.LI:aHa cucTeMa napanneJibHOH o6pa6oTKH .LI:aH

HbiX n API1C-95 Ha 6aJe KJiacTepa nK THna AT-

486/66 H PENTIUM-60, ucnoJih3yeMaH MH o6pa-

6oTKH .LI:aHHbiX 3KcnepHMeHTa 3KCl..IAPM . 

llPOrPAMMHO-CETEBOE OEECUEqEHHE YHIJ, OH.SIH, 
yqACTHE B OPrAHH3AIJ,HH yqEEHOrO llPOIJ,ECCA 

no.LI:roTOBJieHO H C.LI:aHO B OnbiTHYIO 3KCnnyaTaUHIO 

CeTeBOe H nporpaMMHOe o6ecne'leHHe B JieKUHOHHOH 

KOMHaTe H KOMnbiOTepHbiX ay.LI:HTOp»HX YHU 0115111. 

no.LI:CeTb YHU HMeeT BbiXOJl B JIOKaJibHYIO CeTb 0115111 

MH 3a y3KH B PC nporpaMMHbiX npo.LI:yKTOB c NICE

cepBepa, .ll:OCTyna K BHeUIHHM KaHaJiaM CBH3H. no.LI:CeTb 

yKoMnJieKTOBaHa NOVELL- u UNIX-cepBepaMH c 

ycTpO - CTBaMH MH 'ITeHHH HHcpOpMaUHH C KOMnaKT-
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AHCKOB. flBT A o6ecne'IHBaeT 3KCrmyaTaUHIO H pa3-

BHTHe nporpaMMHoro o6ecne'leHIDI noAceTH YH U. 
COTPYAHHKH nBT A YtfaCTBOBaJJH B opraHH3aUHH 

H npOBeAeHHH 'leTblpexHeAeJlbHOH Me)KJlyHapOAHOH 

WKOJJbJ-CeMHHapa no 6aJaM IAEA 5th Group 

ME)K)(YHAPO,li.HOE COTPY,li.HUlJECTBO 

Pa6oTbl no pa3BHTHIO HH!J>opMaUHOHHO-Bbi-

'IHCJJHTeJlbHOH HH!J>paCTPYKTYPbi OH~H H uccneAo

BaHHSJ B OOJJaCTH Bbi'IHCJJHTeJlbHOH !J>H3HKH npOBOASJT

CSI B COTPYAHH'IecTBe c UEPH, BeAymHMH HHCTHTY

TaMH repMaHHH H crpaH-YtfaCTHHU OH~H . 

OcHOBHbJe HanpaBJJeHHSJ 3THX pa6oT: 

KOMDLIOTepaa• CB.lL 

• o6ecne'leHHe pafiOTbl CnYTHHKOBbiX KaHaJJOB 

CBSI3H c HTanHeH H repMaHHeH (HauHOHaJlbHbiH 

HHCTHryT HAepHOH !J>H3HKH HTaJJHH (INFN), 

HHCTHryT KOMnbiOTepHOH HH.lKeHepHH ytiH

BepCHTeTa r.noTCAaMa (repMaHHSI). 

lialoaoe nporpaMMHoe o6ecne'leHHe 
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• o6ecne'leHHe aAanTaUHH H noMep.lKKH, B COOT

BeTCTBHH c cornaweHHSJMH c UEPH, cne

UHaJJHCTaMH nBT A nporpaMMHOTO o6ecne

'leHHSI UEPH MH onepauHOHHbiX CHCTeM MS 
DOS H LINUX; 

• BHeApeHHe COBMeCTHO c UEPH B OH~H one-

pauuoHHbiX cHcTeM WINDOWS'NT H 

WINDOWS 95; 

• BHeApeHHe COBMeCTHO c UEPH B OH~.H npor

paMMHo-annapaTHOH CpeAbl, o6ecne'IHBaiOIUeH 

eAHHbiH nOAXOA B ycTaHOBKe, conpOBO)KJleHHH, 

pa3BHTHH H HCnOJJb30BaHHH nporpaMMHOTO 

ofiecne'leHHSI nepCOHaJlbHbiX KOMnbiOTepOB 

(cHcTeMa NICE); 

• aBTOMaTHJaum~ !J>u3H'IeCKHX ycTaHOBOK Ha 6a3e 

naKeTa LabVIEW (cosMeCTHO c UEPH); 

• nOBbJWeHHe 34>4>eKTHBHOCTH pafiOTbl . MOlUHbiX 

KOMnbiOTepoB, pafiO'IHX CTaHUHH H COOTBeTCT

BYIOIUero nporpaMMHOro o6ecne'leHHSJ, npHMe

HSJeMbiX npH CO)AaHHH MOlUHbiX pacnpeneneH

HbiX HH!J>opMaUHOHHbiX H Bbi'IHCJJHTeJJbHbiX 

HH!J>paCTPYKTYP !J>u3H'IeCKHX ueHTpos (FZ, Poc
ceHAop!J>, repMaHIDI); 

Fellowship Training in INIS Human Resources 

Development H o6ecne'leHHH npaKTH'IeCKOH pa6oTbi 

npenOAaBaTeneH H cnywaTeJJeH WKOJJbl C 3THMH 6a-. 

JaM H. 

ABTOMBTHlaQa• 3KcnepHMemoa 

• pa3pa60TKa nporpaMMHOTO o6ecne'leHHSI CHC

TeM KOHTpOJJSI C HCnOJJb30BaHHeM 06'beKTHO

opHeHTHpOBaHHOH TeXHHKH (COBMeCTHO C 

UEPH); 

• BHeApeHHe COBpeMeHHbiX TeXHOJJOTHH nporpaM

MHpOBaHHSI (software engineering) MH pa3BH

TIDI npHKJJaAHOTO nporpaMMHOTO ofiecne'leHHSI 

MH LHC npoeKTOB (coBMeCTHO c UEPH); 

• pa3pa60TKa anropHTMOB MSI MIOOHHOTO TpHrre

pa BToporo ypoBHSJ ycTaHOBKH ATLAS ( coBMe

CTHO c UEPH). 

BLI'IHCJIHTeJJLHall ciJalHKa 

• pa3pa60TKa anropHTMOB H nporpaMM MSI 

Bbi'IHCJJHTeJJbHOH !J>H3HKH (COBMeCTHO C 

Konrad-Zuse-Zentrum fur Informationstechnik, 

EepnHH); 

• C03,[laHHe 3!J>!J>eKTHBHbiX Bbi'IHCJJHTeJJbHbiX CXeM 

MSI peweHHSI MHOTOMepHbiX ypaBHeHHH 

lliBHHrepa - JlaHCOHa H cneKTpaJJbHbiX ypaB

HeHHH EeTa - ConnHTepa. l.JHcneHHbie Hccne

nosaHHSJ 3!J>!J>eKTHBHbiX KX.U MoneneH MH aA

poHOB H HX B3aHMO!leHCTBHH npH onpeAeJJeH

HOH TeMnepaType, ruJOTHOCTH H cneKTpa 

KBapKrniOOHHOH nna3Mbi (University of Ros

tock, repMaHHH); 

• C03,[laHHe HOBOH sepCHH CTaHnapTHOTO HHTep

npeTaTOpa LISP (GSL) s GNU-nporpaMMHOM 

OKpy.lKeHHH (Konrad-Zuse-Zentrum fur Infor

mationstechnik, EepJJHH); 

• pa3BHTHe !lHHaMH'IeCKHX MeTO!lOB MSI H3YtfeHHSI 

CTpyKTypbl MaTepHH B !J>H3HKe aApOHOB H aCT
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OTAEnEHIIIE PAAIIIAU.IIIOHHbiX 
Ill PAAIIIO&IIIOnOrlll'"l ECKIIIX 
IIICCnEAOBAHIIIM 

0TL{eJieHHe pa,o;HaUHOHHbiX H pa.o;H06HOJIOm

'leCKHX HCCJieL{OBaHHH (OPPH) o6pa30BaHO B anpene 

1995 r. Ha 6aJe .u.syx OT.u,enos OH.SIH: OTL{eJia pa,o;ua

UHOHHbiX HCCJieL{OBaHHH H pa,o;HaUHOHHOH 6eJOnac

HOCTH OH.SIH H oT.u,ena 6uocpHJHKH JI.Sill. OcHOBHhie 

HanpaBJieHHH HCCJieL{OBaHHH B 06JiaCTH pa,o;HauHOHHOH 

JaiUHThi H pa,o;uo6uonorHH cne.u.yroruue: 

• 3KCnepHMeHTaJibHbJe H TeopeTH'IeCKHe HCCJieL{O

BaHHH Ha 6aJOBbiX ycTaHOBKax OH.SIH Me

xaHHJMOB BJaHMOL{eHCTBHH HOHH3Hpy!OIUHX 

HJJI)"'eHHH pa3HOfO Ka'leCTBa C BeiUeCTBOM; 

• HJ)"'eHHe xapaKTepHCTHK nOJieH HJJI)"'eHHH Ha 

6aJOBhiX ycTaHOBKax OH.SIH, cosepweHCTBO

saHHe MeTOL{OB cneKTpOMeTpHH H L{OJHMeTpHH 

HJJI)"'eHHH B CJIO)((HbiX nOJIHX HJJI)"'eHHH 

wiipoKoro 3HepreTH'IeCKoro .u.HanaJoHa; 

• pa3pa60TKa H COBepweHCTBOBaHHe MeTOL{OB 

pac'leTa npoxo)((L{eHHH HJJI)"'eHHH qepeJ BeUie-

P A.IJ:UA:U:UOHHbiE UCCJIEL{OBAHU.SI 

B 1995 ro.u.y JasepweHhi pa6oThi no TeMe «HcCJie

.u.osaHHH cpyHKUHH 'IYBCTBHTeJibHOCTH H L{OJHMeT

pH'IeCKHX xapaKTepHCTHK CpeL{CTB pa,o;HaUHOHHOfO 

KOHTpOJIH B onopHbiX nOJIHX, aBTOMaTHJauHH, COBep-

. WeHCTBOBaHHe H MeTOL{OJIOm'leCKHe o6ecne'leHHe 

CHCTeM pa,o;HauHOHHOro KOHTpOJIH; HCCJieL{OBaHHe H 

nporH03HpOBaHHe xapaKTepHCTHK noJieH HJJiy'leHHH 

.u,eikTBYIOIUHX, npoeKTHpyeMblX H BBOL{HMbiX HL{epHO

cpH3H'IeCKHX ycTaHOBOK, pa,o;HaUHOHHbiH KOHTpOJib Ha 

3THX ycTaHOBKaX H B OKp~arorueH Cpe.u,e. ,UOJHMeTpbl 

H cneKTpOMeTpbl HJJI)"'eHHH, 3KCnepHMeHTaJibHbJe H 

pac'leTHhie pa6oThi». HanpasneHHe HCCJie.u,osaHHH 

onpe.u,eJIHJIOCb oco6eHHOCTHMH HCTO'IHHKOB HJJiy

'leHHH OH.SIH, " B nepsyro oqepe.u,b ero 6aJOBbiX 

SJ.u,epHo-cpHJH'IecKHX ycTaJiOBOK. lloJISJ HJJI)"'eHHH 

CTBO H npornOJHpOBaHHH pa,o;HaUHOHHOH o6cTa

OBKH; 

CCJieL{OBaHIDI JaKOHOMepHOCTeH H MeXaHHJMOB 

r eHeTH'IeCKOI'O L{eHCTBHH HOHHJHPYIOlliHX HJJiy-

eHHH C pa3HbiMH cpH3H'IeCKHMH xapaK-

TepHCTHKaMH; 

J)"'eHHe 6HOJIOfH'IeCKHX 3cpcpeKTOB MaJibiX L{OJ 

6JI)"'eHHH; 

• p a3pa60TKa MOL{eJieH 6HOJIOrH'IeCKOfO L{eHCTBHH 

OHHJHPYIOlliHX HJJI)"'eHHH C paJHOH JIHHeHHOH 

epe.u,aqej;j 3HepmH (JilT~) Ha KiieTKH 

p aJJIH'IHbiX OpraHHJMOB; 

B CTPYKTYPY OPPH BXO.u.HT TpH oT.u,ena: Ha)"'HhiH 

OTL{eJI aL{HaUHOHHbiX HCCJieL{OBaHHH, OTL{eJI pa,o;H0-

6HOJIOrH'IeCKHX HCCJieL{OBaHHH H OTL{eJI pa,o;HauHOHHOH 

6eJOnaCHOCTH. 

OH.SIH xapaKTepHJYIOTCH wupoKHM .u,uanaJOHOM 

3HepmH, JIHHeHHbiX nepe.u,aq 3HeprHH H CJIO)((HbiM 

KOMnOHeHTHbiM COCTaBOM. llOCJieL{HHe L{ecHTHJieTHH B 

OH.SIH y cuneHHO paJBHBaeTCH 3KcnepHMeHTaJihHaSJ 6a

Ja HCCJieL{OBaHHH C TH)((eJibiMH HOHaMH. IfJ-Ja HeL{O

CTaTKa HHcpopMaUHH o npoueccax o6paJosaHHH 

BTOpH'IIIbiX 'laCTHU npH BJaHMOL{eHCTBHH HOHOB C TOJI

CTbiMH MHWeiD!MH (HMHTHPYIOIUHMH HCTO'IHHKH 

BTOpH'IIJOfO HJJI)"'eHHH Ha yCKOpHTeJIHX HOHOB) 60Jib

WOe B HMaHHe y.u,eJIHJIOCb nOJI)"'eHHIO 3KCnepHMeH

TaJibHbiX L{aHHbiX no L{BOHHbiM L{HcpcpepeHUHaJibHbiM 

pacnpe.u,eJieHHHM a,o;pOHOB npH BJaHMOL{eHCTBHH HOHOB 

C TaKHM H MHWeHHMH, pa3pa60TKe MeTOL{OB paC'IeTa 

JaiUHTbl ycKOpHTeJieH HOHOB H npOrH03HpOBaHHH Ha 

HHX p a,o;HaUHOHHOH o6cTaHOBKH, a TaK)((e 3KC-
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3HepriiR, MaB 

PHc.l. CneJC:Tpw HCHTJ)OHOB Hl TOJJCTOH MenHoii MHWCHH, 

OOJI}"'aCMOH HOHaMH yrnepo.lla c 3HCpnteH 3,65 raB/H)'KJIOH 

nepHMCHTasJhHOH npoaepKe pe3yn&T8TOB p8c'leToB. H8 

CHHXpO!jla30TpoHe Jl83 BhlnOnHeH UHKn Hccne,llO

B8HHH noneif HlnY'fCHH.II BOKpyr TonCTwx Cu-. Pb

MnweHeH, o6nyq8CMhiX npoTOHaMH, <X-'18CTHUaMH H 

HOHaMH 
12c c 3Hepnteif 3,65 rsBIHYKnOH. B&mon He

Hhl CpaBHHTeJJhHhiC H3MepeHHJI yrnOBhiX p8cnpe,lle

neHHH BhiXO,IlOB 8,1lpoHOB npH o6nyqeHHH MHWCHCH 

palnH'IHhiMH '18CTHUaMH. CneKTpht HCHTJ>OHOB c 

3Heprneif 6011ee 10 MsB (pnc. 1) 6&tnH H3MepeHhl Me

TO.IlOM BpeMeHH nponeTa C 38nyCKOM CnCKTJ>OMCTJ>8 OT 

HasJeTIUOUlHX H8 MHWCHh HOHOB. 8b&n011H.IInHCh HCcne

.llOBaHH.II p8,1lHOaKTHBHOCTH, H8Be,llCHHOH B MHWCH.IIX 

nerKHMH Jl.llpaMH [ 1). ,Un.11 p8C'leTOB X8p8KTepHCTHK 

n011eif HlnY'fCHH.II BOKpyr MHWCHCH H 38 38UlHTaMH 

yCKOpHTenCH HOHOB pa3p868ThiBasJHCh .llB8 nO,IlXO,Il8: 

nporpaMM8 H8 OCHOBe <f>eHOMCHOIIOnt'ICCKOH. MO,IlenH 

Jl.llpO-JI.IlepHhiX B38HMO.IlCHCTBHH .llll.ll onep8THBHOH 

OUCHKH p8.1lH8UHOHHOH 06cT8HOBKH H KOMitnCKC n p or

paMM, OCHOBaHHhiH H8 TCpMO,IlHHaMH'ICCKOH MO,IlenH 

Jl.llpO-JI.IlepHbiX BlaHMO.IlCHCTBHH «!jlaHepcTJ)HK» H p 83-

nH'IHhiX CnOC068X peWCHHll KHHeTH'ICCKOro ypaa

HCHHll nepeuoc8 nJnyqeunif B aemecTBe .llllll n ony

'ICHH.II 6onee ,lleTasJhHOH HH!j)OpM8UHH 0 p8cnpe,lle

neHHJIX a.npouoa 38 38UlHTaMH. P8c'leTHhte MeTO.Ilhi 
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6wnu npooepeHhl c noMOUlhJO nonyqeuuoif nu!jlop

M8UHH o6 HCTO'IHHK8X BTOpH'IHOro HlnY'feHHJI H C 

nOMOUlhiO cneUHasJhHO BhlnOnHeHHbiX .llllll 3TOH uenH 

38UlHTHhiX 3KCnepHMeHTOB B palnH'IHbiX reOMeTpHliX 

«HCTO'IHHK - 38UlHTa». Ha ocuooe p83BHTbiX pac'leT

uwx MeTO.IlOB nO,IlroTOBneHbl peKOMeH,Il8UHH no 38UlH

TC CHHXpo¢a30TJ>OHa H HYKnOTpOHa Jl83 H KOMnneK

ca ycKopureneif Tll:lKenhiX uouoa JI51P. 

Cne.llYIODlall npo6neMa, CBliJaHHall c uccne.llo

BaHHeM noneif HlnyqeHHH OH51H, KOTopoif y.llen.llnOCb 

6on&woe BHHMaune B nocne.llHHe ro,llbl, - cneKTpo

MeTJ>H.II HCHTpOHOB WHpOKOro ,llHanaJOHa ::mepi'HH ( OT 

TeltnOBOH o6naCTH ,llO 3Hepi'HH B HeCKOnbKO COTeH 

MsB). npe.llhl.llYUlHe uccne,lloBaHHll noKaJann, liTO 

HeHTJ)OHbl liBllliJOTCll OCHOBHbiM KOMnOHeHTOM, onpe

,llenliJOWHM p8.1lH8UHOHHYJO onaCHOCTb 8 CMeWaHHbiX 

pacceliHHbiX nonliX HlnY'feHHH Ha pa60TIUOUlHX Sl,llep

HO-!j)HJH'IeCKHX ycTaHOBKaX. npo6neMa cneKTpO

MeTJ)HH HeHTJ)OHOB B CTOnb WHpOKOM ,llHan830He 

3HeprnH MO:lKeT 6bJTh peweua DYTeM BOCCTaHOBneHHJI 

CnCKTJ>OB HeHTJ)OHOB no nOKaJaHHJIM HCCKOnbKHX 

cneKTJ)OMeTpOB, nepeKpbiBaJOUlHX pa3nH'IHbie 3Hep

reTH'ICCKHC ,llHanaJOHbi. B OH51H HaKoJtneH 6on&lliOH 

OnbiT cneKTJ)OMeTJ)HH HeHTJ)OHOB MeTO,IlOM HX JaMe,ll

neHHll B BO.IlOPO.IlCO.IlepxameM semecTBe c nocne.llYIO

meif pei'HCTJ>8UHeH palnH'IHbiMH THnaMH ,lleTeKTOpOB 

TeltnOBhiX ueHTJ>OHOB. O.llHaKo .llaHHbiH MeTO.Il o6na,na

eT HHJKOH HH!j)OpMaTHBHOCTbJO B o6naCTH BbiCOKHX 

3HeprnH HeHTpOHOB. ,UnS! HJMepeHHH cneKTpOB HeHT

poHOB c sueprneif 6onee 10 M38 6btn npeMoxeu " 

peanHJOBaH Ha npaKTHKe HOBbiH THO cneKTpOMeTpa 

HCHTJ>OHOB, npHHUHfi pa60Tbl KOTOpOrO OCHOBaH Ha 

JaBHCHMOCTH 3¢KPeKTHBHOCTeH perHCTpaUHH HeHTpO

HOB opraHH'ICCKHMH CUHHTHnnliTOpaMH OT BenH'IHHbl 

nopora pernCTp8UHH HMnynbCOB. ,[(aHHbiH MeTO.Il o6na

,llaeT BbiCOKOH 'IYBCTBHeTnbHOCTbJO H npe,llHaJHa'leH 

.llllll pa60Tbl B nOIIliX pacCeliHHOro HlnY'feHHll. C no

MOUlhJO npOTOTHna cneKTJ)OMeTpa HeHTpOHOB BbiCO

KOH 3Heprnu 6btnH uccne.llOBaHbi nonll Ja JamnTaMH 

!jl830TJ>OHa H CHHXpo¢a30TJ>OHa B palnH'IHbiX pe

:lKHMaX pa6oTbi. BbiCOKall 'IYBCTBHTenbHOCTb MeTO.Ila 

nOJBOnHna HJMepHTb cneKTJ) BbiCOK03HepreTH'IHbiX 

HeHTJ)OHOB KOCMH'ICCKOrO npOHCXO:lK,IleHHll o6nH3H 

3eMHOH nooepXHOCTH . 

CnoxHOCTh noneif HlnyqeHH.II OH51H C03.1laeT 

JHa'IHTenbHbie TPY.IlHOCTH .llllll a,neKBaTHoro pa,nua

uuouuoro KOHTJ>Onll, npe~e scero no ueifTpouaM. 

no3TOMY Mll ueneif MeTJ)OnOI'HH cpe.llCTB pa,nua

UHOHHOro KOHTJ>OnSI B 0115111 COJ,IlaH Ha6op OnOpHbiX 

noneH HeHTJ)OHOB C ,lleTasJbHO HJyqeHHbiMH xapaK

TepHCTHKaMH, nepeKpbiBaJOUlHH lliHpOKHH ,llHanaJOH 

3Heprnif ueHTJ>OHOB. B 3TOT ua6op BXO.IlliT nonll, 

!j)OpMHpyeMbJe MOUlHbiM HCTO'IHHKOM HeHTpOHOB 

252
Cf B JaMeMHTenllx, u .llBa onopHbiX nonll ua <l>aJo

TJ>OHe JI51n : «Mllncoe» none MHOroKpaTHO pacceliH

HbiX HeHTJ)OHOB 8 na6HpHHTe UOKOnbHOro 3Ta)J(a H 

«)J(CCTKoe» none Ja CltnOlliHOH 2-MeTpOBOH JaiUHTOH 



cpa3oTpoHa (pHc.2). B 3THX nOJiliX 6biJia BbinOJIHeHa s 

YCJIOBHliX, 6JIH3KHX K peaJibHbiM, rpa,AYlfpOBKa cpeJJ.CTB 

onepaTHBHOrO H HHJ],HBHJJ.YaJibHOfO J1.03HMeTpH~eCKOrO 

KOHTpOJill, npOBeJ],eHO CJIH~eHHe cpeJJ.CTB )1,03HMeT

pHH H cneKTpOMeTpHH HeihpOHOB, HCnOJib3yeMbiX B 

Ol15Il1, Ha~HbiX opraHH3auHliX P<l> H JJ.pyrnx cTpaH. 

PeJyJibTaTbi CJIH~eHHll no3BOJIHJIH oueHHTb cHcTeMaTH

~ecKyiO norpelllHOCTb H3MepeHHH HHTerpaJibHbiX BeJIH

~HH (JJ.03a, cpJIIOeHC) H nOBbiCHTb J],OCTOBepHOCTb 

paJJ.HaUHOHHOro KOHTponll B Ol15Il1. l1HCTHTYT npH

HHMaJI ~acTHe TaiOKe s opraHH30BaHHOM MAfAT3 

CJIH~eHHH cpeJJ.CTB HHJJ.HBHJJ.YaJibHoro paJJ.HaUHOHHoro 

KOHTpOJill no y-KBaHTaM . 

CneJJ.yiOmee HanpaBJieHHe pa6oT CBll3aHo c Hccne

JJ.OBaHHeM cpYHKUHH OTKJIHKa pa3JIH~HbiX THnOB JJ.e

TeKTOpOB, npHMeHl!eMbiX B J1.03HMeTpHH HeHTpOHOB 

(TepMOJIIOMHHeCUeHTHble H ny3blpbKOBble J],eTeKTOpbl, 

J],eTeKTOpbl CJieJ],OB nospe~eHHH H T.Jl.. ) Ha n~Kax • 

~aCTHU" s onopHbiX nonllx HeHTpOHOB [2,3]. CoJJJ.aHa 

H BHeJ],peHa B npaKTHKY aBTOMaTH3HpOBaHHal! CHCTeMa 

o6pa60TKH noKa3aHHH HHJ],HBHJJ.YaJibHbiX J1,03HMeTpOB 

Ha OCHOBe TepMOJIIOMHHeCUeHTHbiX J],eTeKTOpOB, C03-

J],aH 6aHK J],aHHbiX HHJ],HBHJJ.YaJibHbiX )1,03 nepCOHaJia. 

npoBOJ],HJIHCb HCCJieJ],OBaHHll HOBbiX ~YBCTBHTeJibHbiX 

6HOHHJ1,HKaTOpOB JJ.Jill onpeJ],eJieHHll KOHUeHTpaUHH 

paJJ.HOHYKJIHJ],OB B OKp)')KaiOil{eH cpeJJ.e, B ~aCTHOCTH, B 

HrJiax COCHbl. 

EoJiblllHe ycHJIHll npHJIO)I(eHbi K coJJJ.aHHIO cosMe

CTHO c na6opaTOpHliMH Ol15Il1 cTaUHOHapHbiX asTo

MaTH3HposaHHbiX CHCTeM paJJ.HaUHOHHOrD KOHTpOJill, 

n03BOJIHBillHX nOBbiCHTb Ka~eCTBO H onepaTHBHOCTb 

KOHTpOJill H yseJIH~HTb 06'beM nOJI~aeMOH HHcpOp

MaUHH 0 paJJ.HauHOHHOH 06CTaHOBKe. ,Il.nl! 3THX QeJieH 

pa3pa6oTaHbl J],aT~HKH HeHTpOHOB, 6JIOKH COnpll)l(eHHll 

c PC " cooTBeTCTBYIOIUee nporpaMMHoe o6ecne~eHHe. 

PA~HOEHOllOrMqECKHEHCCITE~OBAHHR 

OcHOBHbiMH JaJJ.a~aMH paJJ.H06HoJiorn~ecKHX HC

cneJJ.oBaHHH s I 995 roJJ.y 6b1Jm : 

• H3~eHHe pOJIH penapauHH L{HK B HHJJ.YKUHH 

TO~KOBbiX MYTaUHH y KJieToK npoKapHOT H3Jiy

~eHHliMH C pa3HOH Jin3; 

• OTpa60TKa MeTOJJ.OB HCCJieJJ.OBaHHll HHJJ.YKUHH 

TO~KOBbiX MYTaUHH y ranJIOHJJ.HbiX H 

J],HnJIOHJ],HbiX JJ.pO)I()I(eBbiX KJieTOK; 

• H3~eHHe 3aKOHOMepHOCTeH o6pa30BaHHll My

TaUHH B GHPRT-noKyce KJieTOK MJieKonHTa

IOIUHX s KYJibType npH JJ.eHCTBHH ycKopeHHbiX 

Tl!)l(eJibiX HOHOB; 

• OTpa60TKa MeTOJ],OB H HCCJieJ],OBaHHe 3aKOHO

MepHOCTeH o6pa30BaHHll CTa6HJibHbiX XpOMO

COMHbiX a6eppaUHH B JIHMcpOUHTaX ~eJIOBeKa 

npH y-o6JI~eHHH; 

u 

8000 

6000 

4000 

MRrKoe onopHoe none 

3HeprMR, MaD 

PHc.2. C neKTpbi onopHbiX noneH HeHTpOHOB 

B pliJJ. cJI~aes 3KCnJiyaTauHll asToMaTH3HposaHHbiX 

CHCTeM paJJ.HauHOHHOfO KOHTpOJill n03BOJIHJia no

BbiCHTb 3cpcpeKTHBHOCTb pa60Tbl liJ],epHO-cpH3H~eCKHX 

ycTaHO OK Ha cpH3H~eCKHH 3KCnepHMeHT. 

OcHOBHbie pe3yJibTaTbi pa6oT oTpa)l(eHbi B JJ.OKJia

JJ.ax, n p eJJ.cTaBJieHHbiX Ha 9 Me~YHapoJJ.HbiH KoHr

pecc (JRPA9) no paJJ.HaUHOHHOH 3all{HTe (BeHa, an

penh 19 96 r.) [4-7]. CosMeCTHO c COTPYJJ.HHKaMM BNL 

(ClllA) H GSI (fepMaHHll) Ha IRPA9 noJJ.rOTOBJieH 

o63op JJ.Jill npHmaweHHoro JJ.OKJiaJJ.a no pa.AHa

UHOHHbiM np06JieMaM Ha ycKOpHTeJiliX Tll)l(eJibiX 

HOHOB [8). 

• c osepweHCTBOBaHHe MeTOJJ.a SOS-JIIOKC-TecTa 

JJ.Jill reHeTH~eCKOfO MOHHTOpHHra OKpy)l(aiOIUeH 

c peJJ.bi. 

PaJJ.HaUHOHHo-reHeTH~ecKHe HCCJieJJ.OBaHHll Ha 

6aKmepUllX [9) npOBOJJ.HJIHCb B CJieJJ.yiOil{HX HanpaB

JieHHliX : 

- H3~eHHe 3aKOHOMepHOCTeH HHJJ.YKUHH My

TaUHH s sereTaTHBHbiX KJieTKax H cnopax Bacillus 
subtilis HOHH3Hpy10meii pa.AHauHeii c pa3HOH Jin3; 

- HCCJieJ],OBaHHe HHJJ.YKUHH JJ.eJieUHOHHbiX My

TaUHH B KJieTKax 6aKTepHH Esherichia coli; 

- HJ~eHHe JaKoHoMepHOCTeH y-HHJJ.YUHposaHHO

ro MYTareHe3a y rec BC-MYTaHTOB Esherichia coli s 

lac I reHe; 

- HJ~eHHe MYTareHHoro JJ.eHCTBHll paJJ.HaUHH " 

L{HK-T onHbiX areHTOB MeTOJJ.OM SOS-JIIOKC-TeCTa. 
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B 3KcnepHMeHTax c KJieTKaMH Bacillus subtilis 

HJ)"'eHa HH.IzyKUIDI his- ~ his+ MyraHTOB 8 Bere

TaTHBHbiX KJieTKax H Cnopax npH y-o6nyqeHHH H 

)teHCTBHH TSDKenbiX HOHOB (Jl03 = 20 + 80 K38/ MKM). 

00Ka3aHO ( 10,11 ], •no )t030Bble JaBHCHMOCTH 

HH.IzyKUHH MyraUHH (B OTnH'lHe OT cnop) 8 Bere

TaTHBHbiX KJieTKaX MOryT 6biTb OnHCaHbl nHHeHHO

KBa,upaTH'lHbiMH cpyHKUH.IIMH KaK 8 cnyqae y -o6ny

'leHH.II, TaK H npH JteHCTBHH T.ll)l(enbiX HOHOB. YcTa

HOBneHo, 'lTO 8 )tHanaJOHe )t03 (npH6nH3HTenbHO )tO 

80 fp) Bee )t030Bble KpHBbie HOC.IIT nHHeHHbiH x apaK

Tep. ,lln.11 6onee Bb!COKHX )t03 nHHeHHbie cpyHKUH H npe

o6paJ)'IOTC.II 8 KBallpaTH'lHbie. 3aBHCHMOCTb OTHOCH

TenbHOH 6HOnOrH'leCKOH 3cpcpeKTHBHOCTH (063) 

HJn)"'eHHH OT HX Jl03 .li.II.II KBa,upaTH'lHOro KOM n OHeH

Ta KpHBOH MyrareHeJa y BereTaTHBHbiX KJieTOK HMeeT 

noKanbHblH MaKCHMyM. 8 3KCnepHMeHTaX C pena

pauHOHHO-JtecpHUHTHbiMH MyraHTaMH 'laCTOTa Myrare

HeJa 6bUia HJyqeHa B wTaMMax polAJ, rec £4, rec A, 
recP, add 5, rec H. OoKaJaHo, 'lTO pa.uHaUHOHHo

HH.IzyUHposaHHbiH MyrareHeJ 3aBHCHT OT pena

pauHOHHOH cnoco6HOCTH KJieTOK Bacillus subtilis. Ya

CTOTa MyrHposaHH.II B pol Al-WTaMMe Bbiwe, 'leM y 

KJieTOK )tHKOro THna. 3KcnepHMeHTbl C rec £4- WTaM

MOM, o6nyqeHHblM y-KBaHTaMH, CBH)teTenbCTB)'IOT 06 

3KCTPeManbHO HHJKOH qacTOTe MyrareHeJa y llaHHOrO 

THna KJieTOK. 

npoBelleHa cepH.II 3KcnepHMeHTOB no nonyqeHHIO 

CTa6HnbHOH 6aKTepHanbHOH CHCTeMbl M.ll oroop a lle

neUHOHHbiX MyraHTOB [ 12]. CHcTeMa pa3pa6oTaHa B 

HenbCKOM YHHBepcHTeTe B na6opaTopHH ll-pa 

XaT'lHHCOHa H npellCTasn.lleT co6oii E.coli n HJOreH 

cpara A.8, HecymHii reH lac Z. ll>naHKHPYIOillHH yqacToK 

cparOBbiX feHOB, tet r-reH, n03BOn.lleT TeCTHpOBaTb lle

neUHH KaK llBOHHbie lac--tel-MyraHTbl. 

11JyqeHbl 3aKOHOMepHOCTH neTanbHOrO lleHCTBH.II y

HJn)"'eHH.II Ha KJieTKH llHKOro THna, rec BC- H rec BC 
sbcA-MyraHTOB. 0oKa3aHO, 'lTO pa,uHO'lYBCTBHTenb

HOCTb penapauHOHHO-llecpHUHTHoro WTaMMa· rec BC 
cymeCTBeHHO Bb!We no cpaBHeHHIO C KJieTKaMH llHKOrO 

THna. CynpeccopHa.ll MyraUH.II sbc A, JanycKatOilla.ll rec 
£-nyrb peKOM6HHaUHOHHOH penapaUHH, o6ycnaBn HBa

eT noBbiWeHHe pa,uHope3HCTeHTHOCTH MyraHTa rec BC. 

lhyqeHbl ll030Bble 3aBHCHMOCTH o6pa30BaHH.II Jacl--My

TaHTOB y KJieTOK llHKOrO THna npH y-o6nyqeHHH. 0o

Ka3aHO, 'lTO 3Ta 3aBHCHMOCTb HMeeT KBa,upaTH'lHbiH 

xapaKTep, o6ycnosneHHbiH MyrareHHOH seTBbtO SOS

penapaUHH. noKaJaHO, 'lTO MyrauH.II 8 reHe rec BC 
pe3KO yrneTaeT pa,uHaUHOHHO-HHllyuHpOBaHHbiH Myra

reHe3 B KJieTKax E.coli. 3To noJBOn.lleT npellno

nO)I(HTb, 'lTO npOllYKT reHa rec BC Heo6xollHM .li.II.II 

cpOpMHpOBaHH.II MyrauHH 8 npouecce peKOM6HHauHOH

HOH penapauHH. CynpeccopHa.ll sbc A-MyraUH.II B rec 

BC-wTaMMe Bbl3biBaeT noBbiWeHHe qacTOTbl HHllYUH

posaHHOro MyrareHeJa llO ypoBH.II, cpaBHHMoro c KJieT

KaMH llHKoro THna. 3To nollTBep)l(llaeT npelln ono-
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)l(eHHe o pewatOmeii ponH npoueccos peKoM6HHauHH 

s MyrareHHOH seTBH SOS-penapauHH. 

B paMKax Me)l(llyHapOllHOro npoeKTa «SOS lux

test COPERNICUS» npOllOn)l(eHbl pa6oTbl no pa3pa-· 

60TKe TeCT-CHCTeMbl .li.II.II reHeTH'leCKOrO on-Jine 

MOHHTOpHHra [ 13-15] (pHc.3). MeTOllOM SOS-Iux-Te

CTa HJyqeH SOS-oTBeT KJieTOK E.coli, llecpHUHTHbiX no 

uvr D- H umu C-reHaM, nocne Yll>- H y-o6nyqeHH.II. 

JlaHHbiH MeTO)t OCHOBaH Ha HCnOnbJOBaHHH KJieTOK 

E. coli c BbiCOKOKonHHHOH nnaJMHllOH pPLS-1, Hecy

meii reHbl ntOuHcpepaJHOro onepoHa ntOMHHecueHTHOH 

6aKTepHH Photobacterium leoghathi noll npoMoTopoM 

KonHUHHosoro reHa cda HJ Col D-CA23 nnaJMHllbt. 

Cse'leHHe 6aKTepHanbHbiX KJieTOK HaXOllHTC.II noll 

KOHTponeM lex A-penpeccopa. 0oKa3aHO, 'lTO Be

nH'lHHa H KHHeTHKa SOS-oTBeTa np.IIMO JaBHCHT OT 

npollyKTOB uvr D- H umu C-reHOB. lbyqeHHe SOS

OTBeTa nocne Yll>- H y-o6nyqeHH.II nOJBOn.lleT npellnO

nO)I(HTb 803MO)I(HOCTb pa3nH'lHbiX MeXaHH3MOB llaHHO

ro npouecca .li.II.II 3THX BHllOB pa,uHaUHH . obUia HJyqeHa 

JaBHCHMOCTb CBeTOBOrO BbiXOlla OT BpeMeHH HHKy-

6aUHH KJieTOK nocne Yll>- H y-o6nyqeHH.II . YcTaHosne

HO, 'lTO CBeTOBOH BbiXOll ysenH'lHBaeTC.II C pOCTOM Bpe

MeHH nOCTpa,uHaUHOHHOH HHKy6aUHH H llOCTHraeT 

MaKCHMyMa npH6nH3HTenbHO qepe3 75 + 90 MHH .li.II.II 

o6oHx THnos pa.uHauHH. YcTaHosneHo, 'lTO cseTosoii 

BbiXOll np.IIMO JaBHCHT OT TeMnepaTypbl HHKy6auHH. 

MaKCHManbHa.ll H MHHHManbHa.ll 6HontOMHHecueHUH.II 

Ha6ntOllaeTC.II npH 37 H 26°C, COOTBeTCTBeHHO. J.1ccne

llOBaHH.II noKaJanH, 'lTO SOS-oTBeT KJieTOK CYilleCT

BeHHO JaBHCHT OT HX penapauHOHHoro reHOTHna. TaK, 

umu C-MyraHTbl 6onee qyscTBHTenbHbl K Yll>- H y-o6-

nyqeHHIO, 'leM KJieTKH llHKOrO THna. 

Pa3pa6oTaHa MaTeMaTH'leCKa.ll MOllenh SOS-oTseTa 

6aKTepHH E.coli npH lleHCTBHH ynhTpacpHoneTosoro 

o6nyqeHH.II, onHCbJBatOilla.ll nocnellOBaTenbHOCTb co-

6biTHH peryn.IIUHH pa60Tbl SOS-cHcTeMbl [ 16-18] . 

8JaHMOlleHCTBHe KJitO'leBbiX 6enKOB SOS-cHcTeMbl 

RecA H LexA xapaKTepHJyeTC.II HanH'lHeM OTpHUaTenb

HOH o6paTHOH CB.II3H . C yqeTOM CBOHCTB CHCTeM C 

o6paTHOH CB.II3bl0 H npHHUHnOB 6HOXHMH'leCKOH 

KHHeTHKH nonyqeHa H peweHa CHCTeMa llHcpcpe

peHUHanbHbiX ypaBHeHHH .li.II.II KOHUeHTpaUHH 6enKOB 

RecA H LexA. npoBelleHa oueHKa napaMeTpOB MOllenH 

Ha OCHOBaHHH llOCTynHbiX 3KCnepHMeHTanbHbiX llaH

HbiX. 

B pa,uHauHOHHo-reHeTH'leCKHX 3KcnepHMeHTax Ha 

opO)I()I(e8blX KAemKax [ 19-22] Ha'laTbl HccnellOBaHH.II 

JaKOHOMepHOCTeH HHllYKUHH TO'lKOBbiX MyraUHH y 

KJieToK 3yKapHoT. BnepBbJe HcnonbJOBaHa HOBa.ll Tec

TepHa.ll CHCTeMa, nOJBOn.IIIOilla.ll TeCTHpOBaTb 6 THnOB 

JaMeH nap OCHOBaHHH y llPO)I()I(eH Saccharomyces 
cerevisiae . 3nt wTaMMbt CKOHCTpyHposaHbi npocp. 

X3MncH HJ YHHBepcHTeTa wTaTa JlyHJHaHa (CWA). 

TeCT-CHCTeMa OCHOBaHa Ha TOM 06CTO.IITenbCTBe, 'lTO 

nonO)I(eHHe 22-UHCTeHHa B 6enKe H30UHTOXpOM-C 

.IIBn.lleTC.II KpHTH'leCKHM. CKOHCTpyHposaHbi 6 wTaM

MOB, HMeiOlUHe B 3TOM nonO)I(eHHH JaMeHbl nap OCHO-
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PHc.3. 3aBHCHMOCTb HHTeHCHBHOCTH CBe'JeHIDI KJieTOK £.coli OT .!l03bl pa31IH'JHbiX BH.!lOB H3JI}"'eHHH (y-JI}"'H , ycKopeHHbie 

HOHbl reJIHll C 3HeprneH 4 M3B/HYKJIOH) (a) H BpeMeHH nocTpa.uHaUHOHHOH HHKy6aUHH KJieTOK (6) 

BaHHH, 'ITO npHBO.IlHT K HHaKTHBaUHH cpepMeHTa H He

CfiOC06HOCTH paCTH Ha Cpe.ne C Hec6piDKHBaeMbiM HC

TO'IHHKOM yrnepo.na. BoccTaHoBJieHwe cpyHKUHOHaJib

HOH aKTHBHOCTH B03MO)!(H0 TOJibKO 3a C'JeT HCTHHHbiX 

pesepCHH, BOCCTaHaBJIHBaJOIUHX KO.IlOH UHCTeHHa B 

noJIO)f(eHHH 22. TaKHM o6pa30M, nOJIYtJeHa npocTaSI w 

Ha)J;e)!(HalJ cwcTeMa, no3BOmltoiUaSI onpe.nem!Tb npo

HCXO.IlliiUHe B KJieTKe H3MeHeHHll HYKJieOTH.IlHOH nO

CJie)J;OBaTeJibHOCTH L(HK 6e3 HCfi0Jib30BaHHll CJIO)!(Hb!X 

MeTO.IlHK ceKBeHwposaHHll L(HK. B wcTeKIUeM ro.ny 

OTpa6aTb!BaJIHCb MeTO.Ilbl pa60Tbl H npOBO.IlHJICll 

aHaJIH3 tJaCTOTbi cnoHTaHHoro w y-wHJJ:yuwposaHHoro 

MYTareHe3a y .nwnJIOH.IlHbiX IUTaMMOB. L(Jill 6 TecTep

HbiX IUTaMMOB Onpe.neJiliJIH 'IaCTOTbl CfiOHTaHHOrO 

MYTHPOBaHHll, KpHB&Ie BbJ)!(HBaHHll npw y-o6nYtJeHww. 

L(Jill O.llHOro 113 IUTaMMOB nOJIYtJeHa 3aBHCHMOCTb 'JaC

TOTbl MYTHPOBaHwll OT .ll03bi HOHH3Hpytomeif pa

.nwauww. HatJaTbl pa6oT&I c rannOH.IlHbiMH IUTaMMaMH. 

8 .llaJibHeHIUeM nJiaHHpyeTCll npO.IlOJI)!(HTb H3YtJeHHe 

HH.Il)'KUHH TO'IKOBbiX MYTauwif y .nwnnow.nH&IX w ra

nJIOH.IlHbiX illTaMMOB TeCTepHOH CHCTeMbl. 

B nocne.nHee speMll HHTeHCHBHO H3YtJaeTCll B3aH

MOCBll3b penapauww L(HK C peryJiliUHeH KJieTO'IHOrO 

UHKJia H penJIHKauweif L(HK. 0KaJaJIOCb, 'ITO HeKOTO

pbie reH&I pa.nwotJyBCTBHTeJihHOCTH rad, npe.nno

JIO)!(HTeJibHO YtJaCTBYIOIUHe B penapaUHH fiOBpe)!(.lleHHH 

llHK, fiO-BH.IlHMOMy, CKOpee BCero, YtJaCTBYJOT B pery

JiliUHH KJieTO'IHOro UHKJia B OTBeT Ha fiOBpe)!(.lleHHe 

llHK [19,20]. CooTBeTCTBytomwe npO.Il)'KTbl reHOB rad, 
BepOliTHO, CKaHwpytoT UeJIOCTHOCTb KJieTO'JHOH L(HK H 

OCTaHaBJIHBaJOT npOXO)!(.IleHHe KJieTO'IHOro UHKJia B 

CJIYtJae o6Hapy)!(eHHll nospe)!(.lleHwif, n03BOJillll KJieTKe 

ocymecTBHTb penapauwto. _npoxo)!(.lleHwe tJepe3 KJie-

TO'IHbi H UHKJI B OTCYTCTBHe penapaUHH JieTaJibHO .llJ!ll 

KJieTKH. 3-ra cwcTeMa aHanorntJHa SOS-cwcTeMe 6aK

Tepwrui &HbiX KJieTOK. 3KcnepHMeHTbl Ha )J;eJiliiUHXCll 

.npo)!()!(ax Schizosaccharomyces noKa3anw, 'ITO B03-

MO)!(HOH MHIUeHbJO .llJ!ll checkpoint peryJiliUHH iBJilleT

Cll 6en o K p34. XopoiUo H3BeCTHO, 'ITO :na BbiCOKOKOH

cepsaTHBHaSI npOTeHHKHHa3a wrpaeT KJIJO'IeByto pOJib B 

peryJiliUHH KJieTO'IHOro uwKJia. O.nHaKo y no'IKY

IOIUHXCll .npO)!()!(eH Saccharomyces cerevisiae He y.na

BaJIOCb BblliBHTb YtJaCTHe B peryJiliUHH reHa cdc28 . 

HaMH H30JIHpoBaHa TeMnepaTypoHe'IyBcTBHTeJI&HaSI 

MYTaHTHaSI annen& :noro reHa, a TaK)!(e Bbi.IleJieH&I My

Tauww B .llBYX HOBbiX HeH3BeCTHbiX reHaX, nO-BH.IlHMO

My, He0 6XO.IlHMbiX .llJ!ll ycneiUHOH OCTaHOBKH KJieTO'I

HOrO UHKJia nOCJie nospe)!(.lleHHll L(HK. 8 HCTeKIUeM 

ro.ny H3YtJaJIOCb BJIHliHHe MYTauwif cdc28-srm, srm8 w 

srm12 Ha OCTaHOBKY KJieTO'IHOrO UHKJia B OTBeT Ha 

fiOJIYtJe HHble KJieTKOH fiOBpe)!(.lleHHll H B3aHMO

.IleHCTBHe C H3BeCTHblMH reHaMH, YtJaCTBYJOIUHMH B 

checkpoint peryJiliUHH. noKa3aHO, 'ITO 3TH MYTaUHH 

fiOBbiiUaJOT PMHO'IYBCTBHTeJibHOCTb KJieTOK. no-Kpaii

Heif Mepe )J;Be 113 HHX 3fiHCTaTHl.JeCKH B3aHMO)J;eHCTBy

JOT c rad9-MYTauweif. MYTauww cdc28-srm " srm8 
BJIHliJOT Ha OCTaHOBKY KJieTO'IHOrO UHKJia B OTBeT Ha 

nospe)!(.lleHwe KJieTKH . TaKHM o6pa30M, snepB&Ie nony

l.JeH&I c sw.neTeJI&CTBa YtJaCTHll reHa cdc28 B checkpoint 

peryJill HH H BblliBJieHbl HOBbie reHbl, YtJaCTBYIOIUHe B 

3TOM n pouecce. B oT.nene nnaHwpyeTCll nposecTw re

HeTw'IeCKHH aHaJIH3 3THX MYTauwif, H3YtJeHwe wx 

BJIHliH Pll Ha neTaJI&Hoe w MYTareHHOe .neifcTBHe 

HOHH3 pytoiUHX H3JIYtJeHHH. 

B 3KcnepwMeHTax Ha ranJIOH.IlHOM IUTaMMe 

Saccharomyces cerevisiae MKP-o Hal.JaT&I wccne.no-
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P11c.4. 3aBIICIIMOCTb 063 TllliCerJbiX IIOHOB OT Jin3 no 

BblliCIIBaet.toCTII (I - I 0% yposeHb BbiliCIIBaeMOCTII; 2 -
yposeHb D0); no IIHJl}'KUIIII MYTaUIIii (3 - yposeHb 'laCTOTbi 

MYTIIposaHIIll 5xlo-5; 4- yposeHb qacroTbi MYTIIpooaHIIll 

I xi Q-4); no IIHD}'KUHII xpot.tocoMHbiX a6eppau11ii (5) 

8aHI!ll MyrareHHOrO ,neHCTBI!ll IIOHH3Hpy101UHX H3Jly

'leHI!H C pa3HOH J1n3. 3TOT lUTaMM, pa3pa6oTaHHbiH 

npocp. KyHUeM (KaHa.na), I!MeeT MyraHTHbte artJieJIII 

(can 1-100, ade 2-1, lys 2-1), 11 HeceT nnaJM IIAY 

YCpMP2 c SUP4-o reHoM, KOTOpbtH li8Jill eTcll 

oxp-cynnpeccopHOH aJIJlellbiO T11p0311H080rO t-RNK
reHa .npmtoKeH. 3Ta nnaJMH.na coxpaHlleTcll KaK 

OAHOKJleTO'IHall KOnllll 8 ranJJOHAHbiX KJleTKaX ( OC0-

6eHHOCTb, HeOOXOAI!Mall Mll 8biAeJJeHI!ll MyratiT0 8) II 

80cnpoH380AIITCll 8 S-cpaJe. KneTKH, Hecym11e TaKYJO 

nlla3MH.ny, KaHa8aHI!H-tJy8CT81!TellbHbie, 6eJJbte II He

Ja81!CI!Mble oT a.neHI!Ha 11 JJIIJI!Ha, T .K. SUP4-o 
6noK11pyeT can 1-100, ade 2-1- 11 lys 2-1-MyraU I!II . 

CHII)J(eHI!e 8 KJJeTKe no.naBllliJOlUeH aKTII8HOCTII :noro 

reHa (8 pe3yllbTaTe MyrauiiH) np1180AIIT K o6p a30-

8aHI!IO KaHa8aHIIH-pe311CTeHTHbiX KpaCHbiX I!Jlll p 030-

8biX KOJJOHIIH, He cnoco6Hbtx pacn1 Ha cpeD.e, He co

.nep)J(ameH JJIIJI!Ha. Ha ::lTOM mTaMMe nonyqeHbt IIHTe

pecHbte- peJyJJbTaTbl no XIIMI!'IecKOMY MyrareHeJy, a 

TaK)J(e no.npo6Ho IICCJieD.08aHa cneu11¢11Ka 11 Me

XaHIIJM MyrareHeJa, IIHD.yu11po8aHHoro Ylt>-11 3JlY

tJeHIIeM. nyreM CeK8eHI!p08aHI!ll onpeD.eJJeHbl OCH08-

Hble no8pe)J(AeHIIll, np1180ll.lllUIIe K He3a811CI!MbiM My

TaUI!liM. HaMil 8nepsbte nonyqeHbt peJyJibTaTbt no 

803HIIKHOBeHI!JO MyraUIIH 8 reHe MKP-o-KlleToK np11 

y-o6nyqeHI!H . !1CCJieD.08aHI!ll np080li.IIJII!Cb 8 IIHTep 8a-
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ne D.OJ OT 41 D.O 166 fp . PeJyJJbTaTbt nOKaJartll, 'ITO 

o6nyqeHI!e 8 D.OJe 166 fp YMeHblllaeT 8bt)J(I!8aeMocTb 

KJJeToK OT 100 D.O 0,8%, a KOJJI!tJeCT80 SUP4-o-MyraH

T08 no cpa8HeHI!IO c KOHTPOJieM yseJJII'II!8aeTCll 8 500 " 

pa3. 4aCTOTa Myr11p08aHI!ll Jli!HeHHO 803paCTaeT C D.0-

30H. nonyqeHbl TaK)J(e xapaKTepi!CTIIKH KaHa8aHI!H

pe311CTeHTHbiX KOJJOHIIH Mll 8CeX IICCJieD.08aHHbiX li.03 . 

!1HTepeCHO JaMeTI!Tb, 'ITO npOUeHTHOe COD.ep)J(aHI!e 

SUP4-o MyraHT08 cpeD.II 8cex KaHa8aHI!H-pe311CTeHT

HbtX MyraHT08 np11 OOJJYtJeHI!II 8 li.03e 166 fp no cpa8-

HeHI!IO C KOHTpOlleM Y8eJIII'II!8aeTCll 8 6 pa3. 

B ::lKcnepi!MeHTax Ha 1UlemKax .M.JleKonuma

IOIJIUX (21-27) JaBepllleHbl HCCJJeD.08aHI!ll JaKOHOMep

HOCTeH JleTartbHbiX ::~cpcpeKT08 II IIHD.YKUIIII MyraUI!H 8 

noKyce HGPRT y KJJeTOK KI!TaHcKoro XOMlltJKa (JJIIHI!ll 

Bl1d-ii-FaF28, KJJOH 431) nocne o6nyqeHIIll y-nyqaMI! 

11 Tli)J(eJibtMH 11oHaM11 c Jln3 50+367 K::~B/MKM . KaK 

Mll I!HaKTI!8aUIIII, TaK II Mll IIHD.YKUIIII MyrauiiH 

Ja811CIIMOCTb 063 tJaCTIIU oT 11x Jln3 oniiCbi8aeTCll 

Kp1180H C JIOKaJibHbiM MaKCIIMYMOM 8 06JiaCTII 

80 + 100 K::lB/MKM (p1!c.4) [22] . MaKCI!MartbHall 

8eJIIItJI!Ha 063-1!3JlYtJeHHll no MyrareHHOMY D.eHCT811JO 

8 A8a pa3a 8btllle, tJeM no IIHaKTH8auHH (5 II 2,5 COOT-

8eTCT8eHHO). 3a81!CIIMOCTb Me)J(Ay tJaCTOTOH IIHD.YKUIIH 

MyraUIIH II 8eJJI!'IIIHOH 8bi)J(II8llleH cppaKUIIII He liBJlll

eTCll lli!HeHHOH . 0D.IIHaK08biH 811ll. Ja81!CIIMOCTII 063 

(Jln3) C MaKCIIMYMOM np11 Oli.HIIX II Tex )J(e JHatJeHIIliX 

Jln3, TaK )J(e, KaK II 6JJI!3KI!e 8eJIH'IHHbl 063 li.Jill 

IIHD.YKUIIII MyrauiiH II XpOMOCOMHbiX a6eppau11H, 

C811ll.eTeJibCT8YJOT 0 TOM, 'ITO 8 OCH08e MyrareHHOrO 

::~cpcpeKTa, IIHA}'KUIIH xpOMOCOMHbiX a6eppau11H II JJe

TaJibHOrO D.eHCT8Hll 113JlYtJeHI!ll JJe)J(aT Oli.HH II Te )J(e 

nep811'1Hbte no8pe)J(AeHI!ll, a I!MeHHO, D.8YHI!Te8bte pa3-

pbt8bt .UHK. 

!1CCJJeD.08aHbl UIITOreHeTI!tJeCKI!e xapaKTepiiCTIIKII 

CnOHTaHHbiX II IIHD.yullp08aHHblX y-o6nyqeHI!eM My

TaHTHblX Jli!HHH, pe311CTeHTHblX K 6 -TIIOryaHIIHy. 

4aCTb MyraHT08 (:- 30%) II MeJia UIITOreHeTI!tJeCKIIe 

napaMeTpbt, 6JJI!3KI!e K KOHTpOIIbHbiM KJleTKaM . Y D.py

roH tJaCTII MyraHT08 8blliBJleHa 8biCOKal! reTeporeH

HOCTb no MHTOTI!tJeCKOH aKTII8HOCTII, 'IIICJJY XpOMO

COM 8 KJleTKaX, KOJllltJeCT8Y KJJeTOK C XpOMOCOMHbiMII 

a6eppau11liMII, a TaK)J(e no cKopocTI! pocTa. 6biJJII 

06Hap~eHbl CnOHTaHHbte MyraHTbl C OtJeHb 8biCOKIIM 

yp08HeM XpOMOCOMHbiX a6eppaUI!H (30 + 60% a6ep

paHTHbiX KJleTOK). 3TH D.aHHbte C8H.neTeJJbCT8YJOT 0 

TOM, 'ITO MyraHTbl xapaKTep113YJOTCll 60JJblllOH re

HeTI!tJeCKOH HeCTa611JJbHOCTbiO. 06Hap~eHHbte 

pa3Jll!'lllll Me)J(Ay MyraHTHMII Jli!HHliMII, 803MO)J(H0, 

OnpeD.eJJliiOTCll TllnOM 803HI!Kai01UHX MyrauiiOHHbiX 

no8pe)J(AeHIIH . 

Ha 6aJe ycKOpi!TeJJll Tli)J(eJJbtX I!OH08 UNILAC 

(GSI, fepMaHI!ll) npo8eD.eHbt ::lKcnepHMeHTbt no tny

I.JeHIIJO XpOMOCOMHbiX no8pe)J(AeHI!H 8 KJleTKaX KI!TaH

CKOro XOMlltJKa (JJIIHIIll V79) nocne o6nyqeHIIll y-ny

'laMII 11 IIOHaMII aproHa (4,6 M::~B/HyKllOH, 

Jin3 = 1850 K::lBIMKM) . YcTaHOBJJeHa 8peMeHHall 

Ja811CIIMOCTb 8biXOD.a XpOMOCOMHbiX a6eppaUI!H, 'ITO 



BIDKHO .IVI.II onpeAeJJeHH.II senH'lHHbi OE3 T.ll:lKeJJbiX 

HOHOB. 06pa6aTbiBaiOTC.II AaHHbie 3KCnepHMeHTOB no 

o6nyqeHHIO KneTOK MneKOnHTaiOll{HX HOHaMH 30nOTa 

(Au - 9,3 M3BIHYKJIOH, JUI3 = 12300 K3B/MKM). 

CosMeCTHO c liHCTHTYfOM 6HociJH3HKH (AH qp, 

EpHo) HaqaTbi HCcneAOBaHH.II HHAYUHpyeMbiX paAHa-

P~HAQHOHHAB6E30DACHOCTb 

OcHOBHOH JaAaqeif B 1995 roAy .IIBn.llnOCb noMep

:lKaHHe (cosMecTHO c na6opaTopH.IIMH OH.siH) cocTo

.IIHH.II paAHauHoHHOH 6eJonacHOCTH Ha ypoBHe, o6ec

neqHsaiOmeM 6eJonaCHbte ycnoBH.II TPYAa nepcoHana B 

nOn.IIX HOHH3HpyiOIUHX HJny<leHHH H 3KOnomqeCKH 

6eJonacHoe cocTO.IIHHe oKpY:lKaiOmeif cpeAbt. YpoBH~ 

BHeiiiHero HJny<leHH.II Ha 6aJOBbiX ycTaHOBKaX H B 

OKPY:lKaiOIUeH cpeAe B 1995 I'OAY He npeBbiWanH KOH

TPOnbHbiX JHaqeHHH, H rpaHHUbi JOH paAHaUHOHHoro 

B03AeHCTBH.II He H3MeH.IInHCb. TipeBbiWeHH.II ypOBHeH 

3arp.113HeHH.II paAHOaKTHBHbiMH semecTBaMH pa6oqHx 

nosepxHocTeH H BOJeyxa B TexHonoruqecKHX noMeme

HH.IIX peaKTopos H B paAHOXHMHqecKHx na6opaTopH.IIx 

He 3aperHCTPHPOBaHO. l1Tom KOHTPOn.ll HHAHBHeyanb

HbiX A03 BHewHero o6nyqeHH.II nepcoHana noKaJbtBa

IOT, qTO A03bl o6nyqeHH.II He npeBbiWaiOT ycTaHOBneH

HOI'O KOHTpOnbHOro ypOBH.II. B 1995 I'OAY Ha HH

AHBHAyanbHOM A03HMeTPHqecKOM KOHTPOne COCTO.IIn 

2021 COTPYAHHK Ol1.sll1, BKnJOqa.ll npHKOMaHAHpo

BaHHbiX nuu. CpeAH.II.II HHAHBHAyanbHa.ll roAOBa.ll AOJa 

coTpyAHHKOB, pa6oTaiOmux B non.11x HJnyqeHHH 

011.siH, He npeBbiCHna 15 M3B (0,3 IUUJ.) . Ha ocHo-

B npo6neMHO-TeMaTuqecKoM nnaHe HayqHo-

HCcneAOBaTeJJbCKHX pa60T H Me)J(AYHapOAHOfO Hayq

HO-TeXHJ.fqeCKOI'O COTPYAHHqecTBa OPPI1 oTpiDKeHbt 

HayqHbte CB.II3H OH.sll1 H Apyrnx cTpaH c Ha)"'HbiMH 

ueHTpaMH CTPaH-yqacTHHU Ol1.sll1. 

B nporueAweM roey Me:lKAyHapOAHOe COTPYAHHqe

CTBO pa3BHBanocb ycnewHo. B paMKax TPexneTHeH 

nporpaMMbl, nOMep:lKaHHOH Me)J(AyHapOAHbiM rpaHTOM 

COPERNICUS, cneuuanucTaMH Ol1.sll1, HHCTHTyros 

fepMaHHH, qexHH H EonrapHH npoBOA.!!TC.II coBMeCT

Hbte pa3pa60TKH HOBOfO BbiCOKOqyBCTBHTeJibHOfO Me

TOAa Ha ocHose SOS-niOKc-TecTa .IVI.II reHeTuqecKoro 

MOHHTOpHHra OKpY:lKaiOll{eH cpeAbl. Ha OCHOBe CO

rnaweHH.II o HayqHoM coTpyAHHqecTBe Me)J(Ay Ol1.sll1, 

DLR (KeJJbH), GSI (.UapMUITaAT), IBP (EpHo) nposo

AHnHcb HCCneAOBaHH.II reHeTHqecKOI'O AeHCTBH.II 

HOHH3HpyiOIUHX HJny<leHHH C pa3HbiMH ciJHJJ.fqecKHMH 

UHeH XpOMOCOMHbiX a6eppaUHH B KneTKaX qeJJoBeKa 

MeTOAOM ciJnyopecueHTHOH m6pUAH3auHH in situ 
(FISH -MeTOA). TipoBeAeHbl nepBbte 3KcnepHMeHTbl Ha 

nHMciJOUHTaX nepuciJepuqeCKOH KpOBH qeJJOBeKa C 

HcnonbJOBaHHeM y-o6nyqeHH.II . PeJynhTaTbi o6pa6aTbt

BaiOTC.II . 

BaHH pe3ynbTaTOB peryn.llpHOrO KOHTPOn.ll B OKpY:lKa

IOll{eH cpeAe B paifoHe pacnono:lKeHH.II OH.siH ycTaHoB

neHo, qTo paAHOaKTHBHOCTb noqBbi, pacTHTeJJhHOCTH 

H BOAbl o6ycnoBneHa ecTeCTBeHHbiMH paAHO

H}'KJIJ.{AaMH H npOAYKTaMH rno6anbHbiX BbtnaAeHHH. 

KaKoif-n.u6o BKnaA B paAHOaKTHBHOCTb B oKpY:lKaiO

meif cpeAe OT pa60Tbl .IIAepHO-ciJH3J.fqecKHX ycTaHOBOK 

Ol1.sll1 He 3apemCTPHPOBaH. CpeAH.II.II MOIUHOCTb A03bt 

B CaHHTapH0-3all{HTHOH 30He H Ha TeppHTOpHH ropOAa 

cocTasuna (9 ± 1) MKP/q, a CYMMapHa.ll AOJa Ja roA -

(70 ± 8) MP. 

C UeJibiO COBepweHCTBOBaHH.II paAHauHOHHOI'O 

KOHTPOn.ll BbtnOnHeHbi cneAYJOIUHe MeponpH.IITH.II: 

• nepeBeAeH Ha aBTOMaTH3HpOBaHHblH A03H-

MeTpuqecKHH KOHTpOnb no 'Y-HJny<leHHIO nepco

Han JIH<I>, JI.siTI H JI.siP; 

• ociJopMneHO B focaTOMHaA30pe npaBO npoBepKH 

cpeACTB paAHauHoHHoro KOHTPOn.ll; 

• npOAOn:lKanHCb pa60Tbl no CQ3AaHHIO 

CTaUHOHapHOH. aBTOMaTH3HpOBaHHOH CHCTeMbl 

paAuauuoHHoro KOHTpon.ll Ha UHKnoTpOHHOM 

KOMnneKce Jl.sJ:P. 

xapaKTepHCTHKaMH Ha KneTKH paJnJ.fqHbiX opra

HH3MOB. 

B o MHorux pa6oTax no 3TOH TeMe npHHHManH 

yqacTHe cneuuanucTbi H3 qexuu, TionbWH, BbeTHaMa. 

B paMKax Me:lKAYHapoAHOro COTPYAHHqecTBa c liH

CTHTyrOM .~~AepHOH c1Ju3HKH (BuHqa, IOrocnasH.II) npo

BOAHnHCb pacqeTbi H KOHCTPYHPOBaHHe 3all{HTbi 

UHKnOTpoHa «Tesla». PaJsepHyra Ae.IITeJJbHOCTb no 

opraHHJaUHH B 1996 r. B Ol1.sll1 9-HeAe.rJbHbiX Me)J(Ay

HapOAHbiX yqe6HbiX KypcoB MAfAT3 no paAHauHoH

HOH 6eJonacHOCTH. B cooTBeTCTBHH c cornaweHHeM 

Me)J(Ay 011.siH H MAfAT3 HaqaTo cucTeMaTuqecKoe 

H3y<leHHe napaMeTpOB H OnTHMH3auH.II CHCTeM HeHT

pOH OrO MOHHTOpHHra, HCnOnbJyeMbiX B nporpaMMaX 

KOHTpon.ll Ja HepacnpocTPaHeHHeM .~~AepHoro OPY:lKH.II. 

H ayqHhte uccneAoBaHH.II B OPPI1 noMep:lKaHbt 2 

rpaHTaMH MHHHCTepcTBa HaYKH H TeXHJ.fqecKOH no

nHTHKH PoccHHCKOH <l>eAepauHH. 
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CDeUHaJibHOCTH «PMH3UHOHHlUI 6HOJJ0fHji» Ha Ka<jle~

pe, PYKOBO~HMOH npo<J>eccopoM E.A.KpacaBHHbJM. Co 

BpeMeHH ee OCHOB3HHji (1991 r.), KaK ¢wmana Ka<jle~

pbl ¢n3HKH ~03HMeTpuu H 33WHTbJ MocKOBCKoro 
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0JlHHM HJ BlUKHeHWHX HTOI'OB MHHyswero 1995 I'O)la 
cTano oTKpblTHe B YHU OIUII1 acnHpaHT)'pbl no 
<IJHJHKO-MaTeMaTH'!eCKHM cneuHanbHOCTliM. IIpose)leH&I 
BCTynHTeJibHble 3K3aMeHbl, H nepBble 11 acnHpaHTOB 
npHCTynHJIH K JaHliTHliM. 

CneuHan&HOCTH acnHpaHryp&l: <PHJHKa ll)lpa H 3Jie
MeHTapHbiX '!aCTHU (01.04.16); TeopeTH'IeCKal! <IJH3HKa 
(01.04.02); <PHJHKa nyqKOB Japl!)l{eHHbiX '!aCTHU H ycKo
puTeJI&Hal! TeXHHKa (01.04.20); Bbi'IHCJIHTeJibHal! MaTe
MaTHKa (01.01.07); <iJHJHKa TBep)loro Ten a (0 1.04.07); 
TeXHHKa <IJH3H'IeCKOro 3KCnepHMeHTa, <iJHJHKa npH60pOB, 
aBTOMaTHJaUHll <iJHJH'IeCKHX HCCJie)lOBaHHH (01.04.01 ). 

B seceHHeM ceMecTPe 1995 ro)la Ha 6aJe Ka<IJeJlp 
MIY, Ml1<1>11 H M<l>TI1 B YHU o6yqanoc& 96 cTyJleHTOB, 
14- HJ MIY, 33- HJ Ml1<1>11, 18- HJ M<l>TI1, 31-
HJ Jlpyrux syJoB cTpaH-y'laCTHHU 0115111 (PoccHH, 
YKpaHHbl, Eenopyccuu, fpyJHH, ApMeHHH, YJ6eKHCTa
Ha). B npouecce o6yqeHHll cTyJleHTOB yqacTsosano 48 co
TPYJlHHKOB 11HCTHT)'Ta. 

B oceHHeM ceMecTpe JaHHManoc& 86 cTy)leHTOB. 
3amHmeHo 47 JlHMOMHbiX pa6oT yqamHMHCll MrY, Ml1-
<l>l1, M<l>TI1 H Jlpymx syJoB. Y'le6H&IH npouecc sencll c 
yqacTHeM 36 npeno)lasaTeneH. 

,Usa neKTopa YHU - E.H.3axap&eB H 11.A.CasuH -
YJlOCToemJ JBaHHll «CopocoBCKHX npo<tJeccopoB». CTH
neH)lHIO <PoH)la Copoca nOJiyqHJI He)laBHO llliTHKypcHHK 
<iJHJH'IecKoro <IJaKyn&TeTa MIY BacHJIHH 11saHOB, CT)'JleHT 
YHU, npoxo)lllll{HH npeMHMOMHYJO npaKmKy B JIT<l>. 

B 1995 ro)ly 6&mH npose)leHbl )lBe WKOJibl Mll CT)'JleH
TOB: lllKOJia no TeOpeTH'IecKOH <IJH3HKe (COBMeCTHO C JIT<J>) 
H lliKOJia no HeHTpoHHOH <IJmHKe (COBMeCTHO C JIH<J>). 

Eo11bwoe BHHMaHHe pyKoBOJlCTBOM YHU 0115111 
y)leJilleTCll BOnpocy 0 HaJia)I{HBaHHH Me)l{)lyHapOJlHOro 
cTyJleH'!eCKoro o6MeHa. Ba)I{HOCTb 3TOH pa6oT&I no JlO
CTOHHCTBY OUeHeHa TaK)I{e Japyfie)I{HbiMH yqaCTHHKaMH 
~e ocymecTBJieHHbiX 06MeHOB H BHJHTOB TaKOro XapaK
Tepa. CTano Tpa)lHUHeH npHHHMaTb CT)'JleH'!eCKHe rpyn
nbl H OT)leJibHbiX CT)')leHTOB, npHeJ)I{aJOU{HX B .)zy6Hy C 
OJHaKOMHTeJI&HbiMH BHJHTaMH. B Te'!eHHe He)leJIH s 
OIUII1 HaXOJlHJiacb rpynna HeMeUKHX cTyJleHTOB HJ YHH
sepcHTeTa HM. fyM6on&)lTa. OpraHHJOBan BHJHT npo<tJec
cop JJ:.36epT. CTyJleHTbl OJHaKOMHJIHCb c HayqHbiMH Ha
npaBJieHHliMH nliTH na6opaTopHH (JIT<l>, AAP, AAII, 
JIH<l>, JIB3), npocnywanH UHKJI neKUHH no TeopeTH'!ec
KHM HCCJie)lOBaHHliM, npOBO)lHMbiM B JIT<J>, BCTpeTHJIHCb 
co CT)'JleHTaMH <PHJH'!ecKHX BYJOB, o6yqaJOU{HXCll B YHU. 
JJ:se He)leJIH npaKTHKOBaJICll B JIB3 cry)leHT YHHBepcHTe-

Ta r.OpneaHa (<l>paHUHll) E.JJ:JOpaH)l. CTy)leHT YHU 
AneKceH qypuH 6bm Ha neTHeR CTlUKHpOBKe B UEPHe. 
Ha CTlUKHpOBKY B fepMaHHIO HanpaBJieH lll!THKYPCHHK HJ 
CapaTo a, TaK)I{e CTy)leHT YHU. 11BaH rop6yHOB. B anpe
ne COCTOliJICll OTBeTHbiH He)leJibHbiH BHJHT rpynnbl CTy
)leHTOB YHU B Kapnos YHHBepcHTeT. C )leliTeJI&HOCTbiO 
YHHBepCHTeTa CBl!JaHbl HMeHa MHOmX JHaMeHHTbiX eBpO
neHCKHX yqeHbiX, cpe)lH HHX - 51H fyc H 11oraHH Ken
nep. H awu cry)leHTbl 6b111H rocTliMH <IJHJHKO-MaTeMaTH- 
'!eCKOI'O <IJaKYJibTeTa. Jl:nll HHX nO)lrQTOBHJIH 0630pHble 
JieKUHH no TeMaTHKe <IJaKyJibTeTCKHX Ka<IJeJlp, BCTpe'IH C 
HJBeCTHbiMH npo<IJeccopaMH, 3KCKypCHH Ha HefiOJibWOH 
YCKOpHTeJib «BaH )lep fpaa<IJ» H 03HaKOMHJIH C TeMH 
pa6oTaMH, 'ITO BeJlYTCll J)lec& cosMeCTHo c UEPH H JJ:y6-
HOH. B JasepweHHe BHJHTa JlY6HeHCKHX rocTeH nf>Hrna
cun npopeKTop yHHBepcuTeTa npo<tJeccop 11.BHn&reJI&M. 
Ebmo n nyqeHo HeCKOJibKO npurnaweHHH B acnupaHTYPY 
Kapnos YHHBepcuTeTa. Hawu cry)leHTbl noceTHJIH Ha
UHOHanbHbiH 11HCTHTYT ll)lepHOH <IJuJHKH B P)l{e)l{e. 

B anpene npo<tJeccop <l>peJlepHK OnHecc HJ JO)I(HOro 
MeTOJlHCTCKoro yHHBepcuTeTa (r.JJ:annac, ClliA) npo
'IHTan Kypc neKUHH «Introduction to Deeply-Inelastic 
Scatteri g (DIS)». 

qeTsepo cTyJleHTOB YHU npHHHMano yqacTue B 
Me)l{)lYHapoJlHOH wKone no <IJHJHKe npoMe)I{YTO'IHbiX 
3HepmH «MeJOHbl H KBapKH», npOXO)lHBWeH C 6 no 19 
)leKa6pll B IleTep6ypre. 

B paMKax COTPYJlHH'IeCTBa Me)l{)ly MAfAT3 H OIUII1 
B Ha'lane oceHH npose)leH&I pa6otiHe Kypc&l MArA T3 no 
HJyqeHHIO Me)l{)lYHapD)lHOH HH<IJOpMauHOHHOH CHCTeMbl 
INIS c cnonbJOBaHHeM noKanbHOH cem YHU 0115111. B 
Te'!eHHe Mecxua npOWJIH o6yqeHHe 12 'leJIOBeK HJ lQ CTpaH 
- EenopyccHH, JlHTBbl, CHpHH, KaJaxcTaHa, IIonbwH, 
11opJlaHHH, XopsaTHH, JlHBaHa, 3<1Juonuu, Hurepuu. 

B 1996 ro)ly nnaHupyeTCll nposecTH eme OJlHH Kyp
Cbl MAf AT3 - no pa)lHaUHOHHOH 6eJonacHOCTH. 

PaJBHBaeTCJI H MaTepHaJibHal! 6aJa YHU. B 1995 ro
JlY BBe)leHbl B 3KCnnyaTaUHIO COBpeMeHHbiH KOMnbiOTep
HbiH KJiaCC H JieKUHOHHal! ay)lHTOpHll Ha 6aJe JIOKaJibHOH 
ceTH YHU, BKJIIO'IeHHal! B rno6an&HYIO ceT& INTERNET 
qepe3 ETHERNET OIUII1. 06opyJlyeTCll noMemeHHe 
no)l HOBYIO COBpeMeHHYIO JieKUHOHHYIO ay)lHTOpHIO. 

IlpO)lOJI)I{aeTCll BblllYCK yqe6HO-MeTO)lH'IeCKHX no
C06HH YHU. BbiWJIH B cseT «BBe)leHHe B TeopuiO l!Jlep
HbiX peaKUHH C TJI)I(eJibiMH HOHaMH» no)l HOMepOM YHI.J;-
95-2 H «Introduction to Theoretical Intermediate Energy 
Nuclear Physics» no)l HOMepoM YHU:-95-3. 
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06oeliHHeHHbiH 

HHCTHTyr 

npOliOJDKaeT 

pa38H8aTbCB 

KaK KpynHbiH 

MHOroiUiaH08biH 

Me)Kli}'HapOliHbiH 

Hayt~HbiH 

ueHYp, 

8 KOTOpOM 

HHTerpHp08aHbl 

<l>YHJiaMeHTa.TibHbie 

• I HCCJieli08aHHB 

8 06JiaCTH 

C08peMeHHOH 

B.llepHOH 

<l>H3HKH, 

pa3pa60TKH 

H npHMeHeHHB 

H08eHUJHX 

TeXHOJIOrHH 

H YHH8epcHTeTcKoe 

o6pa308aHHe 

8 COOT8eTCTB}'IOWHX 

o6nacTBX 

3HaHHH. 



Jla6opaTOpHll Bb!COKHX 3Heprnfl. 
B pa6oTax no npoeKTy <<C<Pepa>> 
npHHHMaeT YlJaCTHe rpynna 
llnOHCKHX <lJH3HKOB 
H3 yHHBepcHTeToB r. HaroH 
11 r. MHll.ll3aKH so rnase 
c npo<lJ. T.l1saToii (cnpasa) 

YllaCTHHKH nepsoro JKcnepHMeHTa c MacuJTa6Hoii nonllpH3oBaHHOH MHllleHbtO 
Ha ny'!Ke nOllllpH30BaHHbiX HeHTpOHOB CHHXpo<lJa30TpOHa 0115111 



Jla6opaTopHll TeopeTH'IecKoi-i cpH3HKH. Y4aCTHHKH pa6o4ero cosewaHHll no cpH3HKe 
npoMelKyrO'IHbiX H BbiCOKHX :meprHH , opraHHJosaHHoro cosMecTHO )"'eHbiMH ,[(y6Hbi H TaiisaHll 

Jla6opaTOpHll BbllJHCm!TenbHOH 
TeXHHKH H aBTOMaTH3aUHH. 
npocp. A.Kapo (ApreHTHHa), 
.UHpeKTop 0115111 
npocp. B .f.Ka.ubiwescKHH 
H .UHpeKTop JlBT A 
npocp. P.OoJe 
OOCJ!e 06WeHHCTHTyrCKOfO 
Ha)'lJHoro ceMHHapa 

Jla6opaTOpHll BbllJHCJIHTeJlbHOH 
TeXHHKH H aBTOMaTH3aUHH. 
npocp. X.fyrbeppec (cnesa) 
HJ YHHsepcHTeTa KaHTa6pHH 
(r. CaHTaH.uep, 11cnaHHll) 
.UeMOHCTpHpyeT CBOH HOBbie 
pa3pa60TKH B OT,UeJle 
BbllJHCJIHTeJlbHOH cpH3HKH 



Jla6oparopHll llnepHbiX peaKUHi-i . Ha.nanKa BHewHero ECR-HcTO'IHHKa D ECRIS-14, 
cOJnaHHoro B n a6oparop1111 Mll l.IMKnorpoHa Y-400M 





Jla6opaTOpHll HeiiTpOHHOH QJH3HKH. HOBbiH flO)lBH)I(HbiH OTpa)l(aTenb n0-2 P )lnll peaKTopa J16P-2 

Jla6opaTOpHll HeiiTpOHHOH 

QJH3HKH. 06cy)I(JleHHe 

TeXHH4eCKOfO npoeKTa 

pa3MHO)I(a!Oil.(eH MHil.(eHH 

HCT04HHKa pe30HaHCHbiX 

HeiiTpOHOB (HPEH) 

Jla6opaTOpHll HeHTpOHHOH 

QJHJHKH. YYacTHHKH pa6oYero 

COBell.(aHHll no CHHXpOTpOHHbiM 

H HeHTpOHHbiM HCcne)lOBaHHliM 

KOH)leHCHpOBaHHbiX cpe)l 

3HaKOMliTCll 

C 3KCnepHMeHTanbHbiMH 

ycTaHOBKaMH Ha peaKTope J16P-2 



Jla6opaTopHll csepxBbiCOKHX 3Hepmi1. CeMHHap naMl!TH npocpeccopa B.n.CapaHuesa. 0TKpb1THe MCMopHanbHOH .uocKH 

}J,y6Ha, 22 HIOJ!ll. 

Pa6o4ce cosema~me 

110 3KC11CpHMCHTaJJbHOMY 

KOMIJJICKCY CMS 

Ha LHC (UEPH) 

0T.UCJICHHC pa.uHaUHOHHbiX 

H pMH06HOJIOfH4CCKHX 

Hccne.uosaHHH OH51H. 
Ha CHHMKC: H3MCpCHHll 

Ha 3KC11CpHMCHTaJJbHOM CTCH.IlC 



Jla6opaTOpHll CBepXBbiCOKHX 3HeprHH. 60JibWOH lKHJ:lKOKpHnTOHOBbiH KaJIOpHMeTp, H3fOTOBJieHHbiH B focynapCTBeHHOM 

KOCMH'IecKoM HaYlJHO-npoH3BoncTBeHHOM ueHTpe HM. XpyHH'IeBa J:lJill cosMecTHoro OH51l1 - UEPH 3KcnepHMeHTa NA-48 



Jla6opaTOpHll ll,llepHbiX 
npo6neM. Y'!acTHHKH 
pa6o'lero cosewaHHll 
no npo6neMaM 
BHe,llpeHHll H pa3BHTHll 
n03HTpOHH0-3MHCCHOHHOH 
TOMOrpa<jJHH 3HaKOMliTCll 
C KRHHHKO-<jJH3H'IeCKHM 
KOMnneKCOM na6oparopHH 

B Mapre ,!J,y6Hy nocemna 
rpynna CTy.lleHTOB-<jJH3HKOB 
6epnHHCKoro yHwsepcwrera 
HM . B.fyM6om.llra 
(fepMaHHll). Ha CHHMKe: 
HeMeUKHe CTy.lleHTbl 
B Jla6oparopww 
ll.llepHbiX peaKUHii 

Y'le6Ho-HaYlJHbiii ueHrp. 
npHeM BCTymiTenbHbiX 
JKJaMeHoB B acnwpaHrypy 
OH51H 



Jla6opaTopHll 
HeHTpOHHOH QJH3HKH. 
YCTaHOBKa Will non}"leHHll 
ny'lKa ynbTpaxono)lHbiX 
HeHTpOHOB BbiCOKOH 
nnOTHOCTH 

Jla6opaTopHll l!JlepHbiX npo6neM. 3aKniO'lHTenbHbiH 3Tan c6opKH 
nepsoro cy6MoJlynll MpOHHoro KanopHMeTpa ycTaHOBKH ATLAS 

.':'<-



OnbiTHoe npo1!3BOLICTBO OIUIH. ¥broToBJJeHHe yJn OB UHKnoTpoHa 

anll ycKopHTenbHoro KOMnneKca <<Teena>> B Eenrpaae (IOrocnaBHll) 

OnbiTHoe npoH3BOLICTBO. C6opKa 3neMeHTOB KOIICTPYKUI!Ii ycTaHOBKI! NEMO 
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~3AATEnbCK~M OTAEn 

B 1995 ro,uy H3.L{aTeJibCKHH OT.UeJI BbinYCTHJI B CBeT 

570 HaHMeHOBaHHH C006ll{eHHH H npenpHHTOB 

01151H:. I13.UaHO 208 cJiy)l(e6HbiX MaTepwarros. 

BbilliJIH H3 netiaTH 36 c6opHHKOB Tpy.uos 

p33JIH"'HbiX KOHcpepeHUHH, IIIKOJI H COBell{aHHH, 

opraHH30BaHHbiX OH:5111. Cpe.uw Hwx: TPY.Ubl III Me)l(

.uyHapo,uHoro CHMn03HYMa no np06JieMaM B3aHMO

,ueHCTBH~ MIOOHOB H nwoHOB c semecTBOM, IV Me)I(.L{y

Hapo.uHoii KOHcpepeHUHH no H36paHHbiM BOnpOCaM 

CTPYKTYPbi ~.upa (Ha aHmHHCKOM ~3biKe), Me)I(.L{yHa

po.uHoro pa6otiero cosemaHH~ no MeTO.UaM CHMMeTpHH 

B cpw3HKe naM~TH 51.A. CMopo.uwHcKoro (s .usyx TO

Max, aHrJI. ~3.), II Me)I(.L{YHapo.uHoro ceMwHapa no 

HeHTpOH-~epHbiM B3aHMO.L{eHCTBH~M «ISINN-2» (Ha 

aHrJIHHCKOM ~3biKe), c6opHHK JieKUHH «VII IIIKOJia no 

HeiiTpOHHOH cpw3HKe», TPY.Ubi ceMHHapos, nocs~meH

HbiX 85-JieTHIO CO .UH~ pO)I(.L{eHH~ Jl..Ji.EJIOXHHUeBa, 

TPY.Ubl Me)I(.L{YHapo,uHoro CHMn03HyMa «<l>HJHKa H .ue

TeKTOpbi Ha LHC» (s Tpex TOMax, Ha aHrJIHHCKOM 

~3biKe), Ha)"'Hbie OT"'eTbl Jla6opaTOpHH HeHTpOHHOH 

cpH3HKH, Jla6opaTOpHH TeOpeTH"'eCKOH cpH3HKH H Jla-

6opaTOpHH ~epHbiX peaKUHH. 

B 1995 r. BbllliJIH B CBeT IIIeCTb BbinYCKOB )l(ypHa

Jia «<l>H3HKa SJieMeHTapHbiX tiaCTHU H aTOMHOrO ~,upa», 

B KOTOpbie 6biJIO BKJIIO"'eHO 38 0630pOB, H 

6 C60pHHKOB «KpaTKHX C006ll{eHHH 0115111», B KOTO

pb!e BOIIIJia 51 CTaTb~, CO,uep)l(all{~ OpHrHHaJibHble Ha

)"!HbJe, Ha)"'HO-TeXHHt:JeCKHe, MeTO.UH"'eCKHe H 

npHKJia,z:(HbJe pe3yJibTaTbl. IlpO.UOJI)I(aJIC~ BbinYCK 

HHcpOpMaUHOHHOrO 6IOJIJieTeH~ «HOBOCTH 0115111» Ha 

pyCCKOM H aHrJIHHCKOM ~3b1KaX. 

B pe.naKUHH )l(ypHarros, Ha pa31IH'lHbie KOH<pe

peHUHH, CHMn03HYMbl, COBell{aHH~ H IIIKOJibl, npo

BO.UHBIIIHeC~ KaK B CTpaHax-yqaCTHHUaX 0115111, TaK H 

B .U yrHX CTpaHaX, H3.UaTeJibCKHM OT,UeJIOM 6biJIO Ha

npaBJieHO 506 CTaTeH H .UOKJI3,[(0B, CO,Uep)l(all{HX 

pe3yJibTaTbi pa6oT yqeHbiX Jl.y6Hbi. CTaTbH co

TPY.UHHKOB OH:5111 ny6JIHKOBaJIHCb B TaKHX )l(ypHarrax, 

KaK «)KypHarr SKCnepHMeHTaJibHOH H TeopeTH"'eCKOH 

cpH3HKH», «TeopeTH"'eCK~ H MaTeMaTHtieCK~ 

cpH3HKa», «IlpH60pbl H TeXHHKa SKCnepHMeHTa», 

«51,uepH~ cpH3HKa», «<l>H3HKa SJieMeHTapHbiX tiaCTHU 

H aTOMHoro ~.upa», «Physical Review», «Journal of 

Ph}sics», «Physics Letters», «Zeitschrift fiir Physik», 

«Nuclear Physics», «Nuclear Instruments and 

Methods», «Modem Physics Letters» H .up. 

B 44 cTpaHbi MHpa paccbiJiaJIHCb ny6JIHK3UHH 

06be,UHHeHHOrO HHCTHTYTa. 

OnepaTHBHOMY HHcpopMHposaHHIO tiHT3'feJieii Ha

)"'HO-TeXHH"'ecKoii 6H6JIHOTeKH 0 HOBbiX nOCTyn

JieHH~X CJI~aT BbinYCKaeMbie H3,UaTeJibCKHM OT,UeJIOM 

sKcnpecc-6IOnJieTeHH HTE H oT.uena 33ll{HTbl HHTeJI-

JieKTyanbHOH co6cTBeHHOCTH. YsH,ueJIH cseT 

TpMHUHOHHbiH e)l(erO.UHbiH «EH6JIHOrpacpHtieCKHH 

yKaJaTeJib pa6oT COTPY.UHHKOB 0115111 3a 1994 r.», 

«OrtieT o .ue~TeJibHOCTH OH:5111 3a 1994 r .» Ha pyc

CK M H aHrJIHHCKOM ~3biKaX. 

I13.UaTeJibCKHM OT.UeJIOM BblnOJIH~JIHCb MHO-

r04 HCJieHHbie 3aKaJbl Jia6opaTOpHH Ha KCepo-

KO HpOBaHHe H nepenneTHble pa60Tbl. Jl.JI~ o6pa60TKH 

SKCnepHMeHTaJibHOH HHcpOpMaUHH H ,upymx UeJieH 

OT etiaTaHO 6oJiee 300 Tb!C~"' pa31IH"'HbiX 6JiaHKOB. 
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HAY~HO-TEXHM~ECKAQ 

&M&nMOTEKA 

B 1995 r. 'IHeno 'IHTaTeneii HTE H ee cpHJI HaJIOB 

eocTaBHJIO 4650 'lenoseK. KoJIH'IeeTBo BbUlaHHo ii Ja 

ro.o. JIHTepaTypbl 6oJiee 295 Tble. 3KJeMllJIS1pOB. n o Ja

SIBKaM 'IHTaTeJieH llOJI)"'eHO llO Me)I(6H6JIHOTe'IHOMY 

a6oHeMeHry 109i HJ.D.aHHe. Bb!nonHeHo 229 'I HTa

TeJibeKHX JaSIBOK H3 .o.pyrHX ropO.O.OB . 

no seeM HeTO'IHHKaM KOMllJieKTOBaHHSI llO

erynHJIO 6onee 11 TbleSI'I KHHr, nepHO.UH'IecKHX 

HJ.D.aHHH, npenpHHTOB, OKOJIO 8 TbleSI'I - Ha HHOeT

paHHblX SI3biKax. Bee noeTynHBWHe H3.UaHHSI o Tpa

)l(aJIHeb s ueHTpanbHOM KaTanore H s KaTanorax 

cpHJIHaJIOB. Ha 01.01.96 6H6JIHOTe'IHblii cpoH.u coe

TaBHJI 60Jiee 400 TbleSI'I 3KJeMllJIS1pOB, HJ HHX OKOJIO 

170 TbleSI'I - Ha HHOCTpaHHblX SIJbiKaX . 

E)l(tHe.o.enbHO BbmycKanHeb 3Kcnpecc-6IOJJJieTeHH 

«KHHrn», «CTaTbH», «npenpHHTbl>>. BbmyweHo 156 
HOMepOB, BKJIIO'IHBWHX HHcpOpMaUHIO 0 20268 
HJ.UaHHSIX . 3Ty HHcpOpMaUHIO llOJI)"'aiOT 6onee 200 
eoTpy.O.HHKOB 11HeTHTYTa. oHa paecbmaeTCSI no 77 a.u-
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pecaM BHe 11HCTHTYTa. EIOJIJieTeHH JaHOCSITCSI B 3JJeKT

pOHHYIO llO'ITy. 

E)l(eHe.O.eJibHO o6HOR11SIJIHeb BblCTaBKH HOBblX no

cTynneHHii KHHr, npenpHHTOB, nepHO.UH'IeeKHX H3-

.uaHHH, Ha HHX 6biJIO npe.o.cTaMeHo 6onee 6000 Ha-

3BaHHii . no.uroTORileH H HJ.UaH «EH6JIHOrpacpH'IeC

KHH yKaJaTenb pa6oT COTPY.O.HHKOB 11HeTHTYTa 3a 

1994 ro.u>>. 

3a 1995 ro.u s HTE B nopSI.UKe o6MeHa Ha 

ny6JIHKaUHH 0115111, BbmyeKaeMble HJ.O.aTeJibeKHM 

OT.UeJIOM, llOCTynHJIO 8334 HJ.O.aHHSI HJ 37 CTpaH, 8 TOM 

'IHCJie HJ : 

fepMaHHH - 1187, 
PoccHH - 750, 
CWA - 1395, 
51nOHHH - 686, 
UEPH -2447. 
.UonoJJHHTeJibHO s HTE noeTynaiOT Ha)"'Hble )l(yp

HaJibl H KHHrH (OKOJIO 190 HaJBaHHH) HJ 28 CTpaH . 



OTAEn 3ALL\MTbl MHTEnnEKTYAnbHOA 
CO&CTBEHHOCTM 

1130:6PETEHM.SI 

OcpopMJieHo u no.n;aHo B IlaTeHTHoe Be.n;oMCTBO 

PoccuncKon <I>e.nepauuu OT HMeHH Ofue.n;uHeHHoro 

HHCTHTYTa .li.D;epHbiX HCCJie.D;OBaHHU .D;Be 3a.s!BKH H.f:l 

naTeHTbi. 

lliecTb paHee no,naHHbiX 3a.s!BOK Ha H306peTeHH.s! 

npOIWIH nOJIO)I(HTeJlbHYIO 3KCnepTH3y, H Ha HHX noJiy

tJeHbl oxpaHHbie .n;OKYMeHTbi (naTeHTbi). Cpe.nu :nux 

uJo6peTeHun: 

PA:QMOHAJII13ATOPCKME DPE)'UIOJKEHM.SI 

PauuoHanH3aTopbi 011.sm: peumnu HecKOJibKO 

Ba)I(Hb!X 3a.D;atJ. 113 HHX CJie.n;yeT OTMeTHTb CJie.n;y

IOW:He: 

- «0 HaH60Jiee KOpOTKOU JIHHHH no,natJH BO.D;bl 

.n;JI.sl TeXHHtJeCKHX ueneu B 3aJI 11EP-2» (JIH<I>), 

IIA TEHTHA.SI MH <I>OPMA:QM.SI 

3a 1995 ro,n B OT.D;eJI nocTynHJIO 48 OcpHUHaJibHbiX 

naTeHTHbiX 6IOJIJieTeHen PoccuncKon <I>e.nepauuu u 60 
naTeHTHbiX 6IOJIJieTeHeU «l13o6peTeHH.sl 3a py6e)I(OM» 

C HHcpOpMa.QHeU 0 naTeHTaX Be.D;yW:HX CTpaH MHpa. 

- «Cnoco6 <lJopMHpOBaHIDI HMnyJibCa ycKop.sno

mero 3JieKTpHtieCKOro nom! H ycTpOHCTBO AIHI ero ocy

W:eCTBJieJiiDI» (aBTOp A .I1.CH,D.opoB), 

- «CTa6HJIH3aTOp nOCTO.s!HHOro TOKa» (aBTOp 

B .B .K anuHutJeHKO ), 

- «Cnoco6 nOJiyqeHIDI MHKpo<l>HJibTPa.QHOHHOH 

MeM6paHbi» (B.A.AnTbiHOB, Il.IO.Anerrb, JI.I1.Kpaseu), 

KOTOpbie nJiaHHpyeTC.s! HCnOJib30BaTb B 0115111. 

- « Y coaepweHcTBOBaHue 6biCTPo.nencTByromero 

cpoTop erncTpaTopa ycTaHOBKH CBLJ:» (JICB3), 

- «Mo,nepHH3aUH.sl JIHHHH CB.si3H .D;l!T'IHKOB 

MarHHTHOrO nOJI.sl KaHana ycTaHOBKH "AJibcpa">> 

(JIB 3 ) . 

Bee ocTynuBume H3.n;aHH.si o6pa6aTbiBaJIHCb no Te

MaTHKe 06oe.n;uHeHHoro HHCTHTYTa. Ha 6a3e 3Toro 

6bmH BblnymeHbi 24 HOMepa 3Kcnpecc-6IOJIJieTeH.si 

«IlaTeHTbl». 
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OnbiTHOE nPOM3BOACTBO 

B 1995 ro.uy B OnbiTHOM npoH3BO.UCTBe 0 11SII1 

H3fOTOBneHO npO.UYKUHH Ha 5155 MnH py6. 0 Kono 

50% npOH3BO.UCTBeHHbiX MOlllHOCTeH 6bUIO 3aHJITO 3a

Ka3aMH 011SII1. B OCHOBHOM ,llnll 11HCTHTYTa H3fO

TaBnHBanOCb MeXaHH'IeCKoe o6opy.UOBaHHe: 

-nosywKa aJOTHall ,llnll ycTaHOBKH «<l>OOOC>>, 

- 3neKTpOMarHHT ,ll-15 H KaMepa ,ll-30 ,llJill KaHa-

na nyqKa Tl!)l(enbiX HOHOB Y-400M, 

- nHeBMO.UBHraTenb .unll Y-400M, 

- naBHHHbiH C'leT'IHK, 

- BaKYYMHall KaMepa ,llnll HOBOfO UHKnOTpOIIa, 

- MexaHH'IeCKHe 3neMeHTbi KOHCTPYKUHH ycTa-

HOBKH NEM0-3, 

- KO)I(yXa 3epKanbHbiX HeHTPOHOBO.UOB 12-ro Ka

~ana 11EP-2. 

EonbWOH o6oeM pa6oT 6bUI BbinOnHeH no npo

eKTHposaHHJO H H3fOTOBneHHIO JanaCHbiX 'laCTei1 , .ue

Tanej.j H y3JloB o6opy.uosaHHll .llnll pa311H'IHbiX OTpac

nei-i npOMbillineHHOCTH . 

CepHHHO HJroTaBnHBanHCb B 1995 ro.uy UHcppo

Bbie Ten ecpOHHbie CTaHUHH, 6biTOBbie .uepeB006pao aTbl-
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BaiOlllHe CTaHKH, pa311H'lHbie BH.llbl ne'laTHbiX nnaT ,llJill 

3neKTpOHHbiX npH60pOB. 

npo.uyKUHll, BbmycKaeMall OnbiTHbiM npOH3BO.UCT

BOM, nOCTaRJll!eTCll 8 HaY'fHble UeHTpbl MHOrHX CTpaH 

CHf H Esponbi. OmnHoe npoHJBO.UCTBO pacnonaraeT 

BbiCOKOKBanHcpHUHpOBaHHbiMH cneuHanHCTaMH, HMeeT 

6onee 350 e.uHHHU pa311H'IHoro o6opy.uosaHHll. 3.uecb 

OCBoeHO CBbiWe 80 TeXHOnOrH'IeCKHX npOUeCCOB. 

C6op0'1Hbie uexa nnoma.ubto 500-1000 M
2 

o6opy.uo

saHbi KpaHaMH rpy30nO.U'beMHOCTbiO OT 10 .UO 30 TOHH . 

MeTannope)l(ylllHe cTaHKH MOryT npoH3BO.UHTb o6pa-

6oTKy ,lleTanej.j ,llHaMeTpOM .UO 14 M. 

HanH'IHe ranbBaHH'IeCKOH MexaHH3HposaHHOH 

nHHHH «K0B0-<1>11HI1lll» (lJ.eXHll), pa3Mepbl BaHH 

120Qx30Qx6QQ MM, H cneuHanbHbiX CYWHnbHbiX KaMep 

n03BOnlleT npOH3BO.UHTb HaHeCeHHe 12 BH,llOB 3alllHT

HO-.UeKOpaTHBHbiX H naKOKpaCO'IHbiX noKpbiTHH. 

06opy.UOBaHHe cpOTOXHMH'IeCKOfO yqacTKa n03BO

nlleT H3fOTaBnHBaTb O.UHO-, .UByx- H MHOroCnOHHbie 

ne'laTHbie nnaTbl, OCYllleCTRJll!Tb 30nO'IeHHe KOHTaK

TOB, wenKOrpacpHIO, HaHOCHTb 3alllHTHyto MaCKy. 



• • • -------------
AAMMHMCTPATMBHO-X03QMCTBEHHAQ 
AEQTEnbHOCTb 

• 

-------~)--------: 1 



~~HAHCOBAH AEHTEnbHOCTb 

KoMJ-!TeT nonHOMO'IHbiX npe)lCTaBHTeneii npa

BHTenbCTB rocyJlapcTB - qneHoB 0115111 )ln.SJ npose

)leHHll HaY1.JHO-HCcne)lOBaTenbCKHX pa60T, COopy:lKeHHll 

6aJOBbiX ycTaHOBOK H JlpyrHX MeponpHliTHH, CBll.-

3aHHbiX C )lel!TenhHOCTblO 11HCTHTyra, Ha 1995 rO)l 

yrsep)lHn 610)l:lKeT B cyMMe 30000,0 TbiC. JlOnnapos 

ClllA. <l>aKTH'IeCKHe pacxo)lbl Ja ro)l cocTaBHnH 

22777,6 TbiC. )lonnapos ClllA, HnH 75,9% no OTHO

weHHIO K rO)lOBbiM aCCHrHOBaHHliM. 

llpo6neMHO-TeMaTH1.JeCKHH nnaH HaY1.JHO-HCCne

)l0BaTen~CKHX pa60T 06'he)lHHeHHOrO HHCTHTyra ll)lep

HbiX HCCne)lOBaHHH 3a 1995 rO)l BblnOnHllnCll KaK B 

CMeT OH CTOHMOCTH, TaK H no HOMeHKnaType. 

KonH ecTBo s&monHlleM&Ix TeM B 1995 ro)ly 6&mo 66. 

<l>aKTH'IeCKHe paCXO)lbl xapaKTepH3YIOTCll cne)lYIQIUHMH nOK 3aTenliMH: 

HaHMeHOBaHHe pa3)lena llnaH ro)lOBbiX <l>aKTH1.JeCKHe % K nnaHy 

accHrHOBaHHH, pacxo)lbl Ja 1995 r., 

TbJC. )lonn. C lllA TbJC. )lonn. ClllA 

I. llpliM&Je pacxo)lbl HI1P no ocHOBHbiM 

HayqH&IM HanpasneHHliM 14707,7 12697,0 86,3 

II. Pacxo)lbl Ha HHcppacTPYKTYPY na6opaTopHii 7092,3 6298,9 . 88,8 

III. Pacxo)lbl Ha HHcppaCTPYKTYPY 0115111 4500,0 3781,7 84,0 

IV. Pe3eps JlHpeKUHH 5% 610Jl)l(eTa 150 ,0 

V. fpaHTbl nonHOMO'IHbiX npe)lCTaBHTeneif 

8% )lOneBbiX B3HOCOB CTpaH-yqaCTHHU 220 ,0 

11Toro - pacxo)l&I: 30000,0 22777,6 75,9 

,UE51TEJlhHOCTh llPOI13BO,UCTBEHHhiX nO,UPA3,UEJIEHI1H 

B COCTaB 06'be)lHHeHHOrO HHCTHTyTa ll)lepHbiX 

HCCne)lOBaHHH BXO)ll!T npOH3BO)lCTBeHHble, BCnO

MOraTenbHble H o6cny:lKHBaiOIUHe no)lpa3)leneHHll. 

,llel!TenbHOCTb 3THX no)lpa3)leneHHH xapaKTepH3Y

eTCll OCHOBHbiMH noKa3aTenl!MH, npHBe)leHHblMH B 

Ta6n Hue: 

I. 06oeM roTOBOH npoJlyKUHH, B&monHeHHbiX 

pa6oT H oKa3aHHbiX ycnyr, TbiC. )lonn. ClllA 

2. PeJyn&TaT cpHHaHcoso-x03liHCTBeHHOH 

)lel!Ten&HOCTH, TbJC. )lonn. ClllA 

3. 3aTpaTbl Ha O)lHH )lOnnap BblnOnHeHHbiX pa60T 

H OKa3aHHbiX ycnyr, UeHTbl 

4. lJ.HCneHHOCTb pa6oTaiOIUHX 

12425,8 

885,0 

0- 92,9 

1658 

<l>aKTH'IeCKH 

BblnOnHeHO 

13638,2 

2204,3 

0-83,8 

1547 

% BblnOnHeHHll 

109,8% 

249,1% 
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KAAPbl 

liHcneHHOCTb coTpyJlHHK08 06beJlHHeHHoro HH

CTHryTa smepHblX HCcneJl08aHHH Ha ) liH8apll 1996 ro

Jla COCTa&Hna 6074 '!en08eKa (6eJ 8peMeHHblX 'lneH08 
nepcoHana). 

B OIUII1 pa6oTaiOT 8 aKaJ{eMHK08 aKaJ{eMHH Ha

YK: B.fl.AKceHo8, A.M.IiaMHH, 11.A.fonyTBHH, 

B.f.KaJl&IwescKHH, B.I1.KoporoJlHH, A.M.neTpoc&

liHU, A.H.CHcaKliH, ,Il.B.lliHpK08; 6 'lneHo8-Koppec

noHJleHT08 aKaJ{eMHH HayK: B.n.,Il:JKeneno8, 11.38apa, 

11.H.MewK08, P.M.MHp-KacHM08, IO.U.OraHecliH, 

B.A.XanKHH; 221 JlOKTop HaYK. 661 KaHJlHJlaT HayK, 8 
TOM 'IHCne 85 npO<j>eccOp08 H 4 JlOUeHTa. 

B 1995 roJly 8 0115111 npHHliTO Ha pa6oTy 589 
'!en08eK, Y80neHO Ja 3TOT nepHOJl 8 C8li3H C OKOH-
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'!aHHeM CpOKa pa60Tbl H no JlpyrHM npH'IHHaM 742 '!e

n08eKa. 

B Te'!eHHe roJla npHc8oeH&I yqeH&Ie J8aHHll: npo

cpeccopa - 3 coTpyJlHHKaM, cTapwero HayqHoro coT

PYJlHHKa - 26, Mna)lwero HayqHoro COTPYJlHHKa - 7 
coTpyJlHHKaM . B cneuHanHJHpo8aHHbiX coseTax 

0115111 JaiUHTHnH JlHccepTauHH 50 qenoseK. CpeJlH 

JaiUHTHBWHXCll coTpyJlHHKH 0115111 (27), AJep6aiiJl

:JKaHCKOH Pecny6nHKH (1 ), Pecny6nHKH ApMeHHH (2), 
lienopyccHH (1 ), Pecny6nHKH lionrapHH (2), Pec

ny6nHKH fpyJHH (2), Pecny6nHKH HeMeH (I), MoH
ronHH (2), PoccHHCKOH <l>eJlepaUHH (7), PyM&IHHH (1), 
Pecny6nHKH YJ6eKHCTaH (1), YKpaHHbl (3) . 


