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06'be,llHHeHHbiH HHCTHTYT a.nepHbiX HCCJie,llOBaHHH 
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Jl.lccJie,UOBaHHe IIOJI.SipH3aUMOHHhiX 
~ ~ ~ 

MBJieHMli B peJI.SITliBliCTCKOM .SI,llepHOli 

<l>M3MKe 11[ <l>M3MKe qacTMU 

(IlporpaMMa 3KCnepHMeHTOB Ha 1995-2000 rr.) 

AHHOTa:QIUI 

• 
IIpe.ucTaBJieHa q>II3IPiecKa.sr nporpaMMa nepcneKTIIBHhlX IIccrre.uoBaHIIH Jla6opaTopiiii 

BbiCOKIIX ::mepriiH Ha 1995-2000 rr. nOJI.Sipii3aUIIOHHbiX .SIBJieHIIH B peJI.SITIIBIICTCKOH .SI,Uep

HOH q>II3IIKe II q>II3IIKe qacTIIU Ha ycKOpiiTeJibHhiX KOMnrreKcax JIB3 OI1:5IH, AGS II RHIC. 
IIporpaMMa o.uo6peHa IlporpaMMHl>IM KOMIITeTOM no q>II3IIKe qacTIIU OH5IH. KorrrreKTIIB 

aBTopoB npiiH.SIT B cocTaB STAR II RSC Korrrra6opauiiii. 3aKJiroqeHo corrrarneHIIe c EpyK

xeiiBeHcKoii HaUIIOHaJibHOH Jia6opaTOpiieH 0 npoBe,UeHIIII COBMeCTHhiX IICCJie,UOBaHIIH no 

UBeToBoii npo3paqHocTII .sr.uep II KY \iYJI.SITIIBHhiX npoueccoB Ha AGS. 
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Hccrre.uoBaHIIe rronMpH3aUHOHHhiX 
u u u 

jfBJieHHH B peJIMTHBHCTCKOH .H,llepHOH 

<PH3HKe li <PH3HKe qacTHI.l 

(IIporpaMMa 3KcnepnMeHTOB Ha 1996-2000 rr.) 

BBe.ueane 

Cpe.UM HaM6onee ¢yH.UaMeHTaJ1b flbiX npo6neM coBpeMeHHOH .s~.uepHOH ¢H3HKH H ¢H3HKM qa

CTMU oco6y10 Ba)l{HOCTb MMeiOT npo(J1eMbi KOH¢aHHMeHTa B CMJ1bHbiX B3aHMO.UeHCTBH.siX, llpOHC

XO)l{,UeHMe cnMHa HyKnoHa M cTpyKT:rpbi BaKyyMa B KBaHTOBOH xpoMO.UMHaMHKe. PeweHHe 3TMX 

rrpo6J1eM Tpe6yeT r ny6oKMX 3KCnep H:MeHTaJ1bHbiX H TeopeTHlJeCKMX HCCJ1e,UOBaHHH npoueCCOB, 

rrpoTeKaiOIUMX Ha pacCTO.siHM.SIX OT pa,nnyca KOH¢aHHMeHTa, r.ue .UOMHHMpyiOT HenepTyp6aTHB

Hbie 3¢¢eKTbi, .uo paccTO.SIHI1H Ha K•)TOpbiX y)l{e HalJHHaeT pa6oTaTb nepTyp6aTMBHa.SI KXll. 

O.uHMM M3 HaM6onee nepcneKTl1 BHbiX no.uxo.n.oB K peweH11IO 3T11X npo6neM .siBn.SieTc.SI Mc

cne.uoBaHI1e llOJ1.SipM3aU110HHbiX .siBm:HHH B CHJ1bHbiX B3aHMO.UeHCTBH.siX npH BbiCOKMX 3Hepr11.siX. 

3HaqMTeJ1bHa.si ponb rniOOHHOH KOMIIOHeHTbl B ¢opMnpoBaHHH cnHHOBOH cTpyKTYPhi HYKJ10Ha, 

IIO HaiiieMy MHeHMIO, ll03BOJ1MT CB.SI:>aTb Me)l{,Uy C060H Cll11HOBble H UBeTOBble CTeneHM CB060,Ubl 

ll IIO.UOllTM K 6onee rny6oKOMY llOHYMaHMIO (illJ1bHbiX B3ai1MO.UeHCTBMll. 

0cHOBHa51 neJlb HaCTO.SIIUero npoeKTa- ocymecTBJ1eHMe Me)l{.uyHapo.n.HoH nporpaMMbi 3Kcne

p11MCHTaJlbHbiX 11 TeopeT!1qecKl1X Mo:CJ1e.UOBaHMll IIOJ1.SipM3aUMOHHbiX .SIBJ1eHMH B peJ1.siTMBMCTCKOll 

51.Uepuoi1 ¢11311Ke 11 ¢113!1Ke qacTHU. 

_flo HaWeMy r ny6oKOMY y6e)l{,Ue fiMIO B03MO)l{HOCTb ocymecTBJieHM.SI 3Kcnep11MeHTOB Ha co6-

CTBeHHOH ycrwp11TeJ1bHOH 6a3e CMHJI po¢a3oTpOH - HYKJ10TpOH .SIBJ1.SieTC.SI KpaeyroJibHbiM KaMHeM 

HaCT051IIIell nporpaMMbl MCCJ1e,UOBaJIMH. 

B qacTM CB.SI3aHHoil c pa3BHTMeM noJI.SipH3aU110HHbiX nccJie.n.oBaHHH Ha ycKOpHTeJ1bHOM KOM

rrneKce ITB8 rrpe.n.naraeMa.SI nporpc.Ma .SIBJI.sieTc.si npo.uoJI)KeHHeM H pa3BHTHeM o6meHHCTHTYT

CKoi1 TeMbl IIepBOfO IIpMOpHTeTa 0~-0-0941-91/95 "l1ccJ1e,UOBaHH.SI HeHyKJ10HHbiX CTerreHeH CB0-

6o,Ubl M CllMHOBbiX 3¢¢eKTOB B MaJ10HYKJIOHHbiX CMCTeMax". 

8KcrrepMMeHTaJ1bHa.SI nporpaMMa llOJ1.SipM3aUMOHHbiX MCCJ1e,UOBaHMll Ha ycKOpllTeJ1bHOM KOM

IIJleKCe JIB~1 BhiiiOJ1H51eTc.si c yqacT 1eM ¢M3MKOB M3 cTpaH yqacTHI1U Ol15Il1 - GoJirap1111, A3ep-

6ail.u)Kana, PoccMH, Y KpaMHhi, Pyl\IbiHI1M, Y.exHH, IloJiblllH. 

B ee ocymecTBJieHMI1 npHHHMai::>T yqacTHe ¢M3MKI1 fepMaHHH, <l>paHU11H, CiliA, 5InoHHl1. 

PoccMi1cKa.SI AKa,neMI1.SI HayK nc,.u.uep)l{ana 11CCJie.n.oBaHH.SI c noJI.SipH30BaHHhiMH .uei1TpoHaMl1 

Ha CI1HXpo¢a30TpOHe 11 llO,UfOTOBEY IlporpaMMhl llOJI.sipH3aUHOHHbiX .si.UepHbiX l1CCJie.UoBaHI1ll 

rpaHTaMH Pocc11ilcKoro <l>oH.n.a <l>yH.UaMeHTaJ1bHhlX l1ccJie.uoBaHHH 93-02-03961 H 94-02-064 77. 
8TH pa6oTbl TaK)l{e qacTHlJHO no.u;~ep)KaHhl ¢oH.UOM SOROS. Co3.UaHHe B lly6He non.SipH30BaH

Hoi1 MI1IIIeH11 no.u.uep)KaHo INTAS 'POH.UOM. 

B 1991 - 1994 rr. B ITB8 Ol15I VI Ha ycTaHOBKax AITh<t>A H AHOMAITOH noJiyqeHbl rrpHo

pMTeTHbie pe3yJ1bTaTbi ITO H3MepeHHIO TeH30pHOH aHaJ1H3HpyiOIUeH CllOC06HOCTM 11 BeKTOpHoro 

Ko3¢¢nul1eHTa nepe.n.aqn IIOJI.Sip113aU11H npH ¢parMeHTaU11H .ueilTpoHoB B npoTOHbi. Pe3yJibTa

Tbi 3THX 3KCIIep!1MeHTOB IIOKa3aJ1P., lJTO MCllOJlb30BaHHe HOBOH .UOIIOJIH11TeJibHOll rrepeMeHHOll -
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emma Kap.z:umaJibHO MeH}leT Hann-I npe,ncTasneHM.ll, o CTPYKType .neld:TpoHa Ha MaJihiX MeJI<HY

KJIOHHhiX paccTO}!Hll}IX, OCHOBaHHbie Ha KJiaCCM~eCKOH IIpOTOH-HeHTpOHHOH MO,UeJIM .ll,Upa. 

B 1994 ro.ny 6biJ1 npose.neu nep 3hiH 3KCnep:aMeHT no M3MepeHMJO o,nHOCIIMHOBhiX acHM

MeTp:aH: po)K,neHMH n:aouos s KYMYJI.llTMBHOH o6nacT:a B npoueccax ¢parMeHTau:au seKTopuo

IIOJI}lpH3osaHHhiX ,neHTpOHOB Ha ycTLHOBKe lll.fCK M noJiy~eHa Ba)l(Ha}l MH¢opMaUM}l 0 Mexa

HM3Me ac:aMMeTp:a:a B KYMYJI.llTMBHOH o6nacT:a. 

Hau6oJiee nepcneKTMBHhiMM MONeHTaMM pa3BMTM.ll noJI}lpM3aUMOHHhiX :accne.nosaHMH Ha 

ycKop:aTeJlbHOM KOMllJieKce CMHXpOcp'I.30TpOH - HYKJIOTpOH B 1996-2000 rr. Mhl C~MTaeM 3KC

nep:aMeHThl C llOJI}lpll30BaHHOH MMIIRHhlO M M3y~eHMe O,UHO~aCTM~HbiX aCMMMeTpMH pO)K,UeHH.ll 

n:aoHoB :a KaoHoB s KYMYJI.llTMBHhiX H no.nnoporoshlx npoueccax. 

3KcnepHMeHTbl Ha nyqKe llOJI.sip1I30BaHHbiX ,lleHTpOHOB C 
. HellOJI.sipll30BaHHbiMII MIIIDeH.siMH 

1. Hccne.noaaHH.H: CTPYKTYPbl .neH:TpoHa Ha Ma.JibiX Me>KHYKJIOHHbiX paccTO.H:HH.H:X. 

1.1. B HacTo.llmee speM}l yc:aJIM.ll!-iM KOJIJia6opau:a:a "AJib<I>A" B 3Kcnep:aMeHTax Ha c:aHxpo

¢a3oTpoHe s lly6He H ycKop:aTeJie CATYPH s CaKJie M3MepeHhi .n:acpcpepeHUMaJihHhie ce~eH:a.sr, 

TeH3opHa}l aHaJIH3HpyiOIUa}l cnoco6FoCTh T20 :a Ko3cpqmu:aeHT nepe.na~:a cn:aHa OT .neld:TpoHa K 

npoToHy Ko B peaKUM.siX ynpyroro ,J;eHTpOH-IIpOTOHHOI'O pacce.siHM.si "Ha3a,n" B C.U.H ll q>par

MCHTaUllll .nei1Tpona ua }l,Upax c Bhi.reToM npoToHa-cpparMeHTa "snepe.n" npaKTM~ecKH so seeM 

.uoCTynHOM Ha 3THX ycKop:aTemrx .nr ana3oHe 3Hepr:ai1. TaKMM o6pa30M nony~eH noJIHhiH Ha6op 

Ha6mo,naeMbiX, B03MO)l(HhlH ,UJI.ll 3TMX peaKUMH B KOJIJIMHeapHOH reoMeTpMM np:a llCIIOJlh30BaHHll 

HerroJI.srpM3oBaHHOH MMIIIeH:a. Hoshi(: ,naHHhle YKa3hlBaJOT Ha orpaH:a~eHHOCTh Tpa.n:au:aoHHhiX 

rrpe,ncTaBJieH:aH o cTpyKType .neld:Tpc,Ha, CJIO)KMBIIIMXC.ll Ha ocHose OIIhlTOB np:a HM3KMX (HeCKOJlh

KO COT M3B) 3Hepr:a.srx. o~eBM,UHa Eeo6XO,UM140CTb y~eTa KaK ,UOIIOJIHMTeJibHhiX, HeHyKJIOHHbiX, 

CTeneHeH CB060,Uhl B ,neJd:TpOHe, TaK peJI}ITMBMCTCKMX 3cpcpeKTOB M B03MO)l(HbiX MexaHM3MOB pe

aKUHH. 

llanhHefiwee pa3BHTHe TaK:ax l' ccne.noaaHMH a JIB3 Ol15Il1 Tpe6yeT cymecTBeHHoro no

BbiiiieHH.}l HHTCHCHBHOCTH rry~Ka II011.sipH30BaHHblX ,neHTpOHOB H np:aMeHeHH}l ll0Jl}lpH30BaHHhiX 

IIpOTOHHOI1 I1 )~ei~ITpO!IHOH MHWeHei:J. 

1.2. Ha no11cK .nonoJIHHTeJibHhD. cTeneHei1: cso6o,nhr a .neld:TpoHe (.6..6.-KoMnoneHThr) Hanpa

BJTeHo upe,nJIO/KCIIHe rpynnbr New Hampshire Y HMBepcHTeTa (USA). Tipe.nnoJiaraeTC}l M3y~aTL 

.6~- .nu6ap110JIIIYIO CHCTeMy s pea:r UH}IX d( d~ d) X :a d( d~ h )X Ha ycKop:aTeJie JIB3 Ol15Il1. 
TeopeTHqecKHe HCCJie.a;osaHH}l s KXll-no.nxo.nax npe,ncKa3hiBaJOT CMJihHOe npHT}l)KeH:ae .6..6.

B3aHMo.nei1cTsHi1:, s oTJIHq:ae oT N N- pacce.llHM.si. Per:acTpau:a.ll .6..6.- cocTO.llHH}l c KsaHTOBhiMH 

q11cnaMH (T=O,S= 1) H (T=0,S=3) }IBHJlaCb 6bl cymecTBeHHhlM yKa3aHMeM Ha HOBYIO ¢opMy 

6q-COCTO.siHH}l a,npOHHOH MaTepMH. 

1.3 . .ilaHHhie no B3aHMO,UeHCTBl110 ,nei1:TpOHa, llOJly~eHHbie Ha 100-CM BO,UOpO.UHOH IIY3blpb

KOBOH KaMepe nB3 Ol151l1, II03BOJ .lliOT B YCJIOBM}IX 47r- reoMeTpMM BOCCTaHaBJlHBaTb ITOJIHYIO 

KHHeMaTHKY co6biTMH. .. 

l.fccJie,UOBaHMe ceqeHMH, IIpocTpaHCTBeHHblX KOppeJI.llUMH, BCKTOpHOH aHaJ1M3MpyiOIUeH CIIO

co6HOCTM B pa3JIHqHhiX KaHanax: r:aHaJie nepe3ap.ll,nK:a dp -+ pp(l S0 )n, np.llMOM KaHane dp -+ 

ppn, KaHaJiaX C pO)K,UeHHeM IIHOHOII llpM pa3JIM~HbiX KMHeMaTM~eCKMX YCJIOBH.llX ,naeT B03MO)K

HOCTb IIOH.siTh BJIM.llHMe 3cpcpeKTOB B3aMMO,UeHCTBM.ll B KOHe~HOM COCTO.llHMM, ,UBOHHOI'O nepepac

Ce}IHH}l1 B036y)K,neHMH .6.- H306apbl B npoMe)KyTO~HOM COCTO.llHMM M T.,U. 

B paMKax MMIIYJihCHoro np:a6mr)KeHM.ll M3 nonHp:a3aUMOHHhlX ,naHHhlX MO)KHO M3BJie~h c 

xopoiiield: TO~HOCThJO HHTerpaJihHb:Jd: sec D- cocTo.llHM.ll a .neld:TpoHe. 
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AHaJIH3 .n;aHHhlX, rrony"tJeHHhlX He, ao.n;opo.n;Ho:H KaMepe, o"tJeHb cymecTBeHHeH KaK c TO'IKH 

3peHH~ H3y"tJeHH~ CTPYKTYPhl .n;e:HTp )Ha H B03MOJKHbiX MexaHH3MOB peaKIIHH, TaK H c TO'IKH 

3peHH~ OIITHMaJibi-IOH IIOCTaHOBKH 3JleKTpOHHbiX 3KCIIepHMeHTOB, B TOM l:JHCJie H Ha IIOJI~pH30-

BaHHOH MHIIIeHH. 

1.4. J1cCJre.n;osaHHe IIOJI~pH3aiiHOHHbiX xapaKTepncTHK Ayy, Ay B peaKIIHH ¢parMeHTaUHH 

.n;ei1TpoHa c BbiJIE'TOM ¢parMeHTa c 6cJibiiiHM rroiiepe'IHbiM HMIIYJibCOM Ha ycTaHOBKe MACITHK 

Morno 6bi cywecrseHHO .n;orronHHTb .a.aHHbre, rronyqeHHbre B KoJIJIHHeapHoi1 KHHeMaTHKe. Pac

umpeHHe KHHeMaTI1'IeCKHX YCJIOBHH II03BOJIHJIO 6bi, B paMKaX e.IJ;HHOfO IIO.IJ;XO.IJ;a, 110H~Tb OTHO

CHTeJibHbllf BKJia.IJ; pa3JIH'IHbiX MeXaHH3MOB peaKIIHH H CTpyKTypy .n;eifTpOHa Ha MaJibiX paCCTO

.SIHH~X. 

1.5. fpyrr11o:H ¢H3HKOB Konna6opaunn C<I>EP A rrpe.n;noJKeH 3KcrrepnMeHT 110 nccne.nosamuo 

TeH30pHOH aHaJIH3HpyiOIIIeH CIIOC06HOCTH 11pouecca ¢parMeHTaiiHH IIOJI~pH30BaHHbiX )leHTpO

HOB B KYMYJI~THBHbre Me30Hbi H OKOJI•)11oporoBbre aHTHrrpoTOHhl B peaKIIHH D+A--+ h(0°)+X c 

uenbro Hccne.n;oBaHH~ 11po.sraneHHM C11HHOBbiX cTe11eHe:H cao6o.n;br 11pn reaepaunn KYMYJI~THBHhiX 

qacTHII pa3JIH'IH0f0 KBapKOBOfO COC TaBa H HC110Jlb30BaHH~ .IJ;aHHbiX ITO IIOBe,IJ;eHHIO CIIHHOBbiX 

Ha6nro.naeMbiX .un~ .n;ncKpHMHHaiiHH TeopeTH"tJecKHX Mo.n;ene:H, cB.SI3biBaiOIIIHX MexaHH3M KYMY

JI~THBHoro pOJK.IJ;eHH~ CO CTpyKTypoi1 ~.n;ep Ha MaJihlX paCCTO.SIHH.SIX H OC06eHHOCT.SIMH KBapKo

BOfO MOp~ B ~.n;pax. 3KcrrepHMeHT )CHOBaH Ha HC110Jlb30BaHHH 60JiblllOH BpeM~ - 11pOJieTHOH 

6a3bi .un~ ceneKUHH qacTHII H HMIIYJihCHOH ceneKTHPYIOIIIe:H crroco6HOCTH KaHaJia TpaHciiopTH

poBKH qacTHII K c11eKTpoMeTpy C<l> EPA. B 3KcrrepHMeHTe 6y.n;yT HCIIOJih30BaHbi CHCTeMa c6opa 

.n;aHHbiX H BpeM~ - 11poneTHa~ TeXHHKa, pa3BHTbie Ha ycTaHOBKe C<I>EPA. 

1.6. flnaHHpyeTc~ H3y'IeHHe CTJ= yKTyphr .n;ei1TpoHa H N N- B3aHMo.n;ei1cTBHM 11pH 6onee Bbi

coKHX :meprH~x 110JI~pH3oBaHHhiX .n;diTpoHoB Ha ycKopnTen.srx KEK H AGS. 

lln}! IIY'IKa non~pH30BaHHhiX .n;eiiTpoaoa KEK roToBHTc~ rrporpaMMa, BKJIIOt:IaiOma~: 

1. J13MepeHHe K03¢¢HIIHeHTa rrc~pe,n;a'IH BeKTOpHOH 110JI~pH3aiiHH K.o H TeH30pHOH aHaJIH-
• 

3Hpyromeii ciioco6aocTH T20 .n;n.sr ,n;E HTpoH-11pOTOHHoro pacce.SIHH.SI Ha3a.n; H ¢parMeHTaUHH aa 

IIpOTOHaX H .SI.IJ;paX. 

2. l13MepeHne BeKTopHo:H aHarrn:mpyrome:H c11oco6HOCTH Ay .n;n.sr peaKIIHH np--+ d1. 
3. l13MepeHHe BeKTopHOH aHaJIH3Hpyrome:H crroco6HocTH Ay H crrnH-Koppen.srunn ANN .n;n~ 

pp H np pacce~HH~ 11pn 6oJibiiiHX Fr. 
4. lhMepeuHe seKTopuoii aHaJII!3HpyiOIUeii crroco6HoCTH Ay .nn.sr (p, 2p) 11 ( ii, np) KBa3H

yiipyroro pacce~HH~. 

Mc)K.llY 0115111 H ymiBepcHTeTOM Haro~ 3aKJIIO'IeHo cornaiiieHHe no Hccne.noBaHHIO Ma

JIOHYKJIOHIIbiX Cl1CTE'M c HC110Jib30BamieM IIY'IKOB IIon~pH30BaHHhiX .n;eiiTpOHOB B 0115111 H 

KEK. Kom1a6opauHeii AHOMAJ10H coBMeCTHO c ¢H3HKaMH yHHBepcHTeTa Haro~ BhiiiOJIHe

Ho 11CCJICJ~OHaiiJ1<' TernopHOH aHaJU13HpyiOIIIeH C110C06HOCTH peaKIIHH ¢parMeHTaiiHH ,nei1:TpOHOB 

D+ 12 C -t p(0°)+X J!O MaKCHMaJihHO BbiCOKHX 3Ha'IeHHH BHyTpeHHHX HMIIYJibCOB ( 1 f3B/c), 

)lOCTYHHbiX Ha nyt:IKe JieHTpOHOB J;B3 PD = 9 f3Bjc. ilarrbHeHIIIee 11pO.UBHJKeHHe 110 IIIKaJie 

BHyTpeHHHX HM11YJihCOB 11pn nccne.n;oBaHHH C11HHOBOH CTPYKTYPhl Kopa .n;e:HTpoHa 6y.n;eT B03-

MOMHO 11pH ycKopeHHH B KEK IIon~pH3oBaHHhiX .n;e:HTpOHOB .n;o HMnynhca 11 f3B/c. TaKHe 

3KCIICJHIMCHTbi mlaHHpyeTc~ Hat:Ia1h B 1995r. Konna6opauneii OJ151H-Haro~ 110JiaHa 3a~BKa Ha 

l13McpeBHe nepeJ!alll1 non~p113aUl111 B peaKUHH D + A --+ p(0°) +X Ha BeKTOpHo - 110JI~prno
BaHHOM 11Yt:IKe JieHTpoHOB KEK. 

2.11ccne.n;oaaHHR npoueccoa ao36y:JK:.n;eHHR HYKJIOHHbiX pe3oHaHcoa H HX xapaK

TepHCTHK. 

2.1. 3TH 3KC11epHMeHThl .SIBJI.SIJOTC.SI IIpO.IJ;OJIJKeHHeM HCCJie)lOBaHHH, Ha'IaTbiX 011hlTaMH 110 

11epe3ap.sr.n;Ke ~Jiep renn.sr-3 B TpHTOHhl c Bo36yJK.n;eHHeM .n;eJibTa-H3o6aphl B .sr.n;pax. Konna6o

paune:H "AJ1b<I>A" Ha"tJaThl 3KC11epnMeHThl 110 H3y"tJeHHIO 11on.srpn3aiiHOHHhlX xapaKTepncTHK 

peaKIIHH Heyrrpyroro pacce.SIHH.SI )l~HTpOHOB IIpOTOHaMH H .sr.n;paMH "a11epe.n;" C B036yJK.n;eHHeM 
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,n:eJibTa-H306apbl, ponepOBCKOrO pe30EaHCa H, B03MOJKHO, C KorepeHTHbiM pOJK,UeHHeM nHOHOB. 

BaLKHOH qacTbiO :noli nporpaMMhi .SIBJI.SIIOTC.SI H3MepeHH.SI cneKTpoB Heynpyro pacce.SIHHhiX 

npoToHaMH n .SI,n:paMH "Bnepe.n" a.Tib<jla-qacTHU npn HecKOJihKHX Haqa.rrbHbiX ::meprn.Six. AHa.TIH3 

3THX ,n:aHHbiX COBMeCTHO C ,UaHHbiMl< no pacce.SIHHIO ,UeHTpOHOB B aHa.TIOrHqHOH KHHeMaTH.Ke 

,UaCT B03MOLKHOCTb pa3,UeJIHTb 3<jl<jleKTbl MeXaHH3Ma B3aHMO,UeHCTBH.SI H Bbi.SIBHTb OC06eHHOCTH, 

onpe,neJijleMbie csoilcTBaMH pe3oHaHcoB, Bo36yLK,neHHhiX B .SI,nepHoii MaTepHH. B nepcneKTHBe 

npe.nycMaTpMsaerc.SI conocrasneu11e nonyqeHHhiX ,naHHhiX c auanorH4HhiMH pe3yJibTaTaMJil, no

nyqeuHbiMH C IIOMOIUbiO 3JlCKTpOMafliHTHbiX "30H,UOB". 

2.2. llnaunpyerc.SI npo,noJILKeHHe TaKHX OIIbiTOB B lly6He H B CaKJie, ua ycTaHOBKe SPES-

4rr, r,ne rrpe,nJIOLKCH 3KCnepHMeHT C H3MepeHHeM IIOJI.SipH3aUHH pacce.SIHHOrO ,UeHTpoHa MO,UH~ 

<jlHUHposaHHhiM non.SipHMeTpoM POMME. Konna6opaUH.SI "AJib<I>A" yqacTByeT B rro.n:roTOBKe 

IIOmlpHMCTpa ,UJI.SI 3THX HCCJle,UOBaHHH. 

B 6y.n:yrueM nnaHnpyeTc.SI nccnenoBaHne non.SipH3aUHOHHbiX xapaKTepncTHK peaKUHH He

ynpyroro pacce.SIHH.SI ,UCHTpOHOB B 3K :;KJII03HBHOH nocTaHOBKe C perHCTpaUHeH IIHOHOB. 

2.3. lloMHMO npOBC,IlCHH.SI 3KCIIepHMeHTOB, B paMKaX KOJIJia6opaUI1:H Be.UyTC.SI TeopeTH4eCKHe 

Hccne.nosaHH.SI B coTpy.nunqecTBe c flT<I> 0115111, HHCTHTyTaMH H YHHBepcHTeTaMH PoccnH, 

Y KpaHHhi H EBporrhi. 

3. Hccne,no8aHHe 8eKTOpHo:H aHaJlH3HpyroLUe:H: cnoco6HOCTH 8 KYMYJUITH8HOH 

· o6nacTH 8 peaKUHH p D ~ hX. 
Y CTaHOBKa ll11CK .SIBJI.SieTC.SI MHOrOIIJieqeBbiM CIIeKTpOMeTpOM, l103BOJI.SIIOIIUIM BeCTH HCCJie

,UOBaHH.SI B rny6oKOKYMYJI.SITHBHOH o6naCTH, qTo npHHUHDHa.TibHO OTJIHqaeT ee OT ,npyrHX ycTa

HOBOK. 

Ha ycTaHOBKe ll11CK 6biJI o6Ha?yLKeH ueJibiH p.SI,n HOBbiX <)ln3nqecKHX .SIBJieunH:: KYMYJI.SI

TIIBHhiH .sr.nepHhiH 3¢¢eKT, A-3asncHMOCTh npoueccoB c 6oJibiiiHM Pr, 3aKOHOMepuocTH KYMY

JI.SITIIBHoro poiK,IlCHIUl 11'±, J(± MC30H•)B. llepeqHCJICHHhie 3<jl<jleKTbi l1 ,IlaHHbie 110 HHKJII03HBHbiM 

CflCKTpaM B peaKUHII pD ~ pX CTHUYJIHpOBlWIII pa3BHTHe MO,IleJieH, yqHTbiBaiOIUHX KBapKOBYIO 

crpyKTypy .sr,n:ep II II03BOJ1HJ1l1 BBeCTH HOBblH 06'beKT a.npoHHblH <jlH3HKH - KBapK-napTOHHYIO 

CTpyKrypHyiO <jlyHKUHIO .SI,Ilpa. 

Ha ycrauosKe lli1CK B 1994 ro.~y rrpoBe,neHbl rrepBble 3KcnepnMeHTbl no H3MepeHHIO seK

TopuoH: auaJIH3HpyiOrueH: cnoco6HOCTH AN B peaKUH.SIX 

d i +H ~ rr± + .. 

d i +C ~ 1r± + .. 
B IIHTepsane ::mepriiH .neilrpoua or 2 f3B .no 9 f3B. I13Mepeune IIOKa3aJIH, qro s nepexo.nuoil 

o6nacrii ( b 1 II ,....., 1) senHqnua AN 2: 20 + 50% II yMeHbiiiaeTc.SI c poe TOM b 1 II. 

BnepBbJe 6bJJia II3Mepeua seKropua.sr auanH3HpyiOIUa.SI cnoco6uoCTh AN B KYMYJIXTIIBHOH 

o6nacrii. Y craHosneno, ~rro oua OTJIHqua o uyn.sr H cocTaBJI.SieT 7-10 % npn X ~ 1.2. 
AHaJIH3 pe'3YJibTaTOB rrepsoro 3I:crrepnMeHTa noKa3a.rr, qTo B03MOJKHOCTH cnuxpo<)lo3oTpoHa 

IIOJBOJI.SIIOT npoBeCTH B ,UaJibHCHIII(;M l13MepeHHe BCKTOpHOH aHa.TIH3HpyiOIUeH CIIOC06HOCTH CO 

CTaTIICTl14CCKOH OIIIH6KOH 2-3 % H IIpO.UBHHYTbC.SI B o6JiaCTb 6oJibiiiHX KYMYJI.SITHBHbiX qnceJI. 

n porpaMMa .naJibHeHIIIHX HCCJI ~.nosaHHH Ha ycTaHOBKe lll1 CK npe.unoJiaraeT H3MepeHIIe 

TeH3opHoi1 auamnHpyiorueil cnococuocTH peaKUHH D- p ~ hX H D- D ~ hX. 
Ym1KaJihHbiC B03MOLKHOCTH ycT'l.HOBKII lli1CK B coqeTaHHH c B03MOLKHOCT.KMH uyKnoTpoua, 

HaJIW!He noJUIJHI30BatlHbiX IIY4KOB H MHIIIeueil II03BOJI.KIOT nnaunposaTb ua ycTaHoBKe npose

.neHJile 3KCnep11MCHTOB pe3yJihTaTbl, KOTOpbiX MoryT ,IlaTb HOBYIO l1 npHHUHIIHaJibHO BaLKHYIO 

Im¢opMaiJ:IIIO 0 .a.nepHhiX CHCTeMa): B rny6oKOKYMYJI.SITHBHOH o6JiaCTH, IIMIIYJibCHbiX 11 CIIHHO

BbiX pacnpe.neneHH.SIX HX KOHCTHTY ~HTOB. 
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By.uyT npo.uomKeHhi .ueTaJihHh!e F:ccne.uosamui Ha ner"llaiiw:ax .smpax (.ueH.Tep:an, ren:a:a, JIH

nn'i) OCHOBHbiX MeXaHH3MOB a,UpOH-ji,:J;epHoro B3aHMO,UeKCTBHK, Heo6XO.UHMbiX ,UJijl C03,UaHHjl Te

OpHH j~_uepHbiX CHCTeM B 06JiaCTH, r.ue cyiUeCTBeHHbl BHeMaCCOBble H peJij!THBHCTCKHe 3<P<PeKTbl. 

Ilpe.unonaraeTCjl :accne.uosaHHe npouecca o6pa3osaHHjl CTpaHHhlX -qacTHU np:a B3aMMo.uei1-

cTBMM npOTOHOB BbiCOKOK HHTeHCHBHOCTH C Jier"tJaKWHMH .si.IJ.paMH H B ji,Upo- ji,UepHbiX B3aHMO

,n:eHCTBlfj{X. 

IInaHMPYIOTCjl Mccne.uosaHHjl .usyx-qacTH"t!HhiX .UHHaMM"tJecKHX KoppeJijiUHK KYMYJij{THBHhiX 

'laCTMU M 'IacTHU c PT > 1 f3B /c. 

Ha ycTaHosKe lll1 CK B03MO)KHO pewHTh pjl.u npHKJia.UHhlX 3a.Ua"tl. B :ax "tJHCJie nccne.uo

saHMjl C ilOMOillbiO 6e3MarHHTHhiX a,J,pOHHbiX cneKTpOMeTpOB pa3JIM"tJHbiX cneKTpOB ( n, p, 71', "( J 
He06XOAHMhiX .UJI~ C03.UaHlfj{ 6a3bl .UitHHhlX no .smepHbiM B3aHMO,UeKCTBHj{M. 

4. JtlccJie,lJ,OBaHJIIe MeXaHJII3MOB pO:>K,lJ,eHJIIjJ: CTpaHHbiX Me30HOB Ill aHTIIIllpOTOHOB B 

D- A B3a111Mo.uelicTBJIIgx B oKoJionoporoaoli 111 KYMYJijJ:TJIIBHOH o6JiacTgx 

Ha ycTaHoBKe KACIIMH HaKonm~H onhiT 3KcnepHMeHTaJihHOro H3y"tleHHjl pO)K.UeHHjl Me3oHoB 

M aHTimpoToHos s p - A H A - A B3aMMo.ueiicTBHj{X. l13y"tleHhi pe.UKMe npouecch! no.unoporo

soro po)K.ueHMjl K-Me3oHos H aHTHnpoTOHOB M ycTaHosneHhi pe3KO ycMJieHHhie A- 3aBHCMMOCTM 

pmK,n:eHHjl MOpCKMX '!aCTHU B OKOJIOlOpOfOBOH 06JiaCTH. 

l13y'leHMe TaKMX npoueccos 3aTparnsaeT <I>YH.UaMeHTaJihHYIO npo6neMy <I>H3MKM - H3y"tle

HMe o6JiaCTM nepexo.ua OT HYKJIOHHHX K KBapKOBbiM CTeneHjiM CB060.Uhl B ji,Upax M ycTaHOBJie

HMe npe,neJIOB npHMeHMMOCTM CTaH)(apTHhiX npe.UCTaBJieHMH 0 HYKJIOHHOH MO.UeJIM K.Upa. 3Kc

nepMMeHTaJibHbie MCCJie.UOBaHHK pO.IlC,UeHHjl "tlaCTHU COCTOj{IUHX H3 MOpCKMX KBapKOB Ha TIY'!KaX 

ilOJIKpH30BaHHbiX ,UeHTpOHOB npe,UC'raBJijleT cymecTBeHHblK HHTepec .UJIK TeOpHH B H3y'leHMM 

HenepTyp6aTHBHbiX 3<l><l>eKTOB, CTpyKTypb! saKyyMa H cnHHOBbiX CTeneHeK CB060.Uhl B ji,Upax. 

Ha ycTaHOBKe KACIIMH nnaH:a:)yeTCjl ~3MepeHHe acHMMeTpHH H TeH3opHOH aHaJIM3HpyiO

mei1 cnoco6HoCTM po)K.ueHlfjl 71'±, J<-3:, p± s D - A s3aHMo.ueiicTBHj{X s 3aBHCHMOCTH OT 3HeprHM 
w • w 

.n:eHTpoHos, a TaK )Ke oT yrna M MMnynhca BTopH"t!Hh!X "tJaCTMU s ycnoBHj{X Bh!COKOM cseTMMOCTH 

11 Ha.ue:II<HOH H.UeHTM<I>MKaUH.H pe.UKJIX npoueccos. CosMeCTHhiH aHaJI.H3 .uaHHhiX Ha nOJijlpH3o

BaHHhiX I1 Henon~pi130BaHHhlX ny'l](aX B YCJIOB.Hj{X O.UHOfO 3KCnep.HMeHTa ,UaCT B03MO)KHOCTb 

3KCnepMMeHTaJibHO ycTaHOBMTb se.I.H'IHHY 3<P<PeKTa noJIKp.H3aUHM B npoueccax o6pa30BaH.H~ 

a.upoHOB, llOJIY'IMTb HOBYIO .HH<I>OpMaU.HIO Heo6XO.U.HHYIO ,UJijl nocTpOeHHK TeopeTH"tJeCK.HX MO.Ue

JieH B3a.HMO.UeHCTB.HK KBapKOB .H fJIDOHOB B nepeXO,lJ,HOH o6JiaCT.H. 

5. Jt13y'l.leHJIIe CllJIIHOBbiX 34l4leKTOB BO B3aJIIMO,IJ,eHCTBJIIJII noJigp11130BaHHbiX npOTO

HOB C jJ:,IJ,paMJII 

Ha ycTaHOBKe "Cu.HHT.HJIJijiU.HOHHh!K MarHHTHhiK cneKTpoMeTp MfY" Ha'!aTh! 3KcnepHMeH

Tbi no H3y'leHHIO Cil.HHOBbiX 3<P<PeKTOB BO B3a.HMO.UeHKCTBH.H DOJIKpH30BaHHbiX npOTOHOB C K.Upa

MM. fln~ 3TMX MCCJie,UOBaH.HH 6biJI c<j>OpM.HpoBaH ny'IOK ll0Jijlplf30BaHHbiX llpOTOHOB B .U.Halla30He 

3HeprHH T = 0. 7--;- 3.6 f3B c non~plnauMei1 60% M .HHTeHCMBHOCThiO .uo 2 ·106 '!aCTHU. PeKop.n:

Hbilt Jl,Hana:JOH :~HeprHH nepBH'IHOIO ny'!Ka npOTOHOB ll03BOJIKeT nepeKpblTb 3HepreT.H'leCKHe 

;mana:JOHbi aHaJIOI'H'IHbiX rry'IKOB B LAMPF (KaHa.ua), SATURN II (<PpaHU.HK), KEK (51rro

HH.sl) B ycJIOBH.siX O.UHO!'O 3KCnepHM(~HTa. 

HaKounen onbiT npeue3MOHHhiX .H3MepeH.HH aHaJIH3HpyiOmei1 cnoco6HOCTH s npoToH - yrne

po~HOM pacce.s~mm M s o6nacTH KBa3:aynpyroro paccej{HHjl npoTOHOB Ha BHYTPHji,IJ,epHb!X Hy

KJIOHax. 

Ha ycTaHOBKe CMC MfY npe.uronaraeTCjl nposecTH .H3MepeHHjl aHaJI.H3HpyiOweH. cnoco6Ho

CTM s o6nacTH KBa3Hynpyroro pacceKHM}I Ha K.Upax c pa3.ueneH.HeM BKna.ua OT BHYTPM}I.UepHhiX 

npoTOHOB I1 neHTpOHOB. 

By.uyT npo.nomKeHbi Hccne.uosa {If}! aHaJI.H3HPYIOIUei1 cnoco6HOCTH Heynpyroro p- C B3aH

Mo.nei1crBM.sl B :JaBHCHMOCTH OT .UOJIII HMTIYJibCa YHOCMMOfO JIH,IJ,HpyiOIUeH '!aCTHUeH, B TOM 'lHCJie 

C Bbl,Ll.CJICIU!CM KaHaJIOB 71'± .H 71' 0 Mt 30H006pa30BaHH}I. 
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Ha ycTaHosKe CMC MfY B03MO >KHO JnyqeHHe cnHHOBbiX Ha6mo.uaeMhiX s OT,lleJibHhiX Ka

HaJiaX Heynpyroro B3aHMO,lleHCTBH.SI :Ia pa3JIHqHbiX x.uepHbiX MHilleHXX. 

6. Hccne.uoaaHHe cnHHOBOH cTpyKTYPbi anbcpa - 'laCTHUbl 

Ha ycTaHOBKax" AHOMAJIOH" H" KOHYC" n~aHHpyeTcx nposecTH H3MepeHHX TeH3?P

HOH nonxpH3aUHH .ueihpoHos npouecca 4 He+ A-+ D +X pa3sana penxTHBHCTCKHX aJibcpa -

qacTHU no.u 0° s o6nacTH BHyTpeHHiiX HMITYJibCOB .ue:HTpoHOB 150-500 M3Bjc. 
Pe3yJihTaTbi TaKHX H3MepeHHH, cosMeCTHO c .uaHHbiMH no HHBapHaHTHbiM ceqeHHXM HC

cne.uyeMoro npouecca, no3BOJIXT pa.3,lleJIHTb BKJia.Ubi S- H D- cocTOXHHH B .usyx.ueiiTpOHHOH 

KOMllOHeHTe BOJIHOBOH cpyHKUHH aJibcpa- qaCTHUbi. 

llml HCCJie,llOBaHHX BKJia,lla D - COCTOXHHX B Kope aJibcpa - qacTHUbl ITJlaHHpyeTCX H3MepHTh 

HMrrynhc .uefiTpoHa - cpparMeHTa H ero TeH30pHyiO nonxpH3aUHIO. PacqeThi rrpe.ucKa3hiBaiOT 

seJIHqHHY TeH30pHOH IIOJIXpH3aUHH [],eHTpOHa OKOJIO 0.6 rrpH 3HaqeHHH BHyTpeHHero HMIIYJihCa 

.ueihpoHa BHYTPH anhcpa- qaCTHUhl 300-500 M3Bjc. 

Y CKOpHTeJlhHhiH KOMITJieKC Jla6)paTopHH BbiCOKHX 3HeprHH npe,llOCTaBJIXeT YHHKaJihHhie 

B03M02KHOCTH ,llJIX rrpoBe,lleHHX TaKHX H3MepeHHH. JtlciTOJlh30BaHHe BbiCOKOHHTeHCHBHOfO Bbi

Be,lleHHOfO nyqKa aJihcpa - qacTHU HYKJioTpoHa npH orrTHMaJihHOM pacnono2KeHHH MHWeHH -

CTpHIIIIHHraTOpa aJihcpa - qaCTHU, ll03BOJIHT Ha,lle2KHO Bbl,lleJIHTh BTOpHqHblH ,lleHTpOHHblH rry

qeK H ccpopMHposaTh ero Ha MHWEHH nonxpHMeTpa c 3a,llaHHhiMH 3HaqeHHXMH HMrrynhca. B 

3TH X 3KCIIepHMeHTaX rryqoK IIOJUlpl130BaHHbiX ,lleHTpOHOB 6y ,lleT HCllOJlh30Ba ThCX ,llJIX KaJIH6po

BOK IIOJIKpHMeTpOB. 

3KcnepHMeHTbl Ha nyqKe llOJI.HpH30BaHHbiX ,lleHTpOHOB C 
HCllOJib30BaHHeM llOJI.S:pH30BaHHOH npOTOHHOH MHWeHH B 

JIB3 0115111 

1. H3MepeHHe pa3HHUbl noJJ HbiX ceqeaH:H b,.O'L,T B HeHTpoa-npoTOHHOM B3aHMO

.ue:H:cTBHH .uo 4. 5 r3B I c. 

l13MepeHH}l D.O'L,T B HeHTpOH-IIJlOTOHHOM B3aHMO.Ue:HcTBHH HH2Ke Tkin = l.lT:JB, rrpose.ueH

Hbie s CaKJie H Jloc-AnaMoce, rroK<.3aJIH Heo6hrqHoe nose.ueHHe 3THX .uaHHhiX no cpasHeHHIO c 

npe.ucKa3aHHSIMH cpa3osoro aHaJIH3a .unx N N -pacceXHHX. lhMepeHHX b,.O'L,T s JIB3 0115111 rrpH 

6oJiee BbiCOKHX 3HeprHXX MoryT ,lla Th OTBeT Ha rrpHpO.llY 3TOf0 paCX02K,lleHHX. 

3TH H3MepeHHX II03BOJIXT BOCC'I aHOBHTh MHHMbie qacTH 2-X aMITJIHTY.ll np- ynpyroro pacce

KHHK, qTo oqeHb cymecTBeHHO .unx npose.ueHHX cpa3osoro aHaJIH3a H nposepKH .UHcnepcHoHHhiX 

COOTHOilleHHH. 

l.f3MepeHHX IIJiaHHpyeTCX rrpOBt:CTH Ha nyqKe CTpHllllHHfOBbiX HeHTpOHOB C rrpO,llOJlhHOH H 

norrepeqao:H nonxpH3auHe:H Ha nomrpH30BaHHOH rrpoTOHHOH MHWeHH s JIB3 Ol15U:1. 

2.lf3MepeHHe cnHH-KOppeJlj[UHOHHOro napaMeTpa B ,lleMTpOH-npoTOHHOM ynpy

roM paccegHHH Ha3a.U, d + p -+ p + d. 
l13MepeHH51 TeH30pHOH aaaJIH3HpyiOIUefi crroco6aocTH T20 H K03cpcpHuHeHTa nepe.uaqH nonSI

ptnauHH Ko B .uei1TpOH-llpOTOHHOlV yrrpyroM pacceKHHH Ha3a.ll, IIpOBe,lleHHble cpH3HKaMH J1B3 

OV15l11 B lly611P H Ca.Kne s 1992-l'J94 rr. rroKa3aJIH cymecTseaaoe oTJIHqHe rronyqeHHhiX 3Kc

nepHMei·ITaJihllbiX .uaHHhiX OT rrpe.u:::Ka3aHHH HYKJIOH-HYKJIOHHhiX noTeHUHaJIOB s WHpoKoM .uHa

na3oHe BHyTpeHHHX HMIIYJihCOB HYKJIOHa B .ue:HTpoHe. 

'J.13MepeHHe CIIHH-KoppeJIXUHOHHOfO napaMeTpa B ,lleHTpOH-rrpOTOHHOM yrrpyroM pacceXHHH 

Ha3a.ll C HCIIOJlb30BaHHeM IIOJIXpH30BaHHOfO rryqKa ,lleHTpOHOB H ITOJIXpH30BaHHOH rrpOTOHHOH 

MJ.uiieHbiO riJiarmpyeTCSI rrposeCTH .'l;JIX .UHana3oHa sayTpeHHHX HMIIYJihcos HYKJIOHa s .ueiiTpoae 

k = 300 - 600 M J B I c. 
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CosMeCTHhll1 aHamn .uaHHhiX, IDJiyqeHHhiX B 3TOM 3KcnepuMeHTe, H cymecTBYIOlll.HX .uaH

HbiX IIO CCl!CIIHIO, TeH30pHOH aHaJIH3HpyiOlll.eif CIIOC06HOCTH H K03¢¢llUHeHTY nepe.uaqH IIOml

pH3aUHH U03BOJJI1T BOCCTaHOBHTh a~UIJIHTY.Uhl IIpouecca, B CJiyqae eCJIH OHM pea.TihHhi, a TaK)Ke 

B paMKax uMnynhcHoro npu6JIH)KeHHj{ oueHHTh B03MO)KHhiH P-soJIHosoii BKJia.u B BOJIHOI3YJO 

<l>YHKUHIO .ueifTpOHa. 

3. J:'hyqeH:Ue o6pa30BaH:U.R ~~- Me30HOB np:u B3a:UMO,AeHCTBiillil noJ1.Rp11130BaHHbiX 

HYKJ10HOB. 

Ha HaKonuTeJihHOM KOJihUe LEAR B UEPH B paMKax 3KcnepuMeHTa PS 201 6hiJIO o6Hapy

)KeHo CllJihHOe HapyrueHHe npaBRJia 0Ky6o-Use:ifra-J1R3YKH. 0THOlileHRe BhiXO.UOB o6pa3oBaHH}l 

4> / w -Me3oHoB oKaJanoch B Tpu.uua Th pa3 6oJiblile TeopeTuqecKoro. 

3KcnepuMeHTaJibHYIO nposepKy MO.UeJiu HapyrueHHj{ rrpasuna OUM 3a cqeT cymecTBOBaHH}l 

CKpbiTOH CTpaHHOCTH B HYKJIOHe M))KHO BhliiOJIHHTh, H3yqM BhiXO.U </J- Me30HOB IIpll B3aHMO

.UCHCTBHH nongpH30BaHHhiX HYKJIOH)B s6JIR3H nopora peaKUHH. 

3TH uccne.uosaHHj{ rrpe.urronarat~Tcg rrposecTH Ha ycKopuTene JIB3 OM5IM, ucnoJihJyg no

ngpH30BaHHyiO npoTOHHYIO MlllileHl: Ha nyqKe IIOJI}lpll30BaHHhiX ,UeHTpOHOB KOJIJia6opaUReH ¢u-

3HKOB H3 <l>paHUHH ( CAKJIE) H 0Vl5IM (lly6Ha). 

4. lhMepeH:ue cn:uH-KoppeJIJIU:UOHHbiX napaMeTpoB B peaKu:u.sx d + p ~3 He + 7r 0 

H d + p ~3 He+ ry 0
• 

llongpw~aUIIOHHbie Ha6niO.uaeMI.Ie B rrpoueccax PO*.UeHHj{ H a6cop6uuu Me30HOB o6na.uaiOT 

BhiCOKOH qycTBHTeJihHOCThiO K N A- KoppenguugM Ha MaJihiX paccTO}IHH}IX ( < 1 ¢epMu), r.ue 

cylll,eCTBCHHYIO pOJib MOfYT RrpaT~ HeHyKJIOHHble CTeiieHH CB060,Uhl, C O,UHOH CTOpOHhi, 11 He

cyT yHRKaJihHYIO HH¢opMaURIO o csoi1cTsax pe3oHaHcos (.6.-u3o6aphr, N*) B rrongpH30BaHHoi1 

}l,UCpHOH cpe.ue C .Upyro:ll CTOpOHhl. 

lriJMepeHR}l cnuH-KoppeJijiUHOHHhiX napaMeTpos B peaKIJ;lljiX dp ~ 3 H e7r0 H dp ~ 3 H erJ 0 

B KOJIJIRHeapHo:ll reoMeTpuu nnaHI1pyeTCj{ nposecTH Ha cuHxpo¢a3oTpoHe JIB3 OM5IM c uc-
"' ~ ~ IlOJih30BaHHeM IIOJijipll30BaHHOfO rryqKa ,UeHTpOHOB ll IIOIIepeqHo IIOJijipll30BaHHOH IIpOTOHHOH 

MllllleHH. 

CosMeCTHhiH aHaJIH3 .uaHHhiX, nonyqeHHhiX B 3THX 3KcnepuMeHTax, M cymecTBYIOlll.HX .uaH

HhiX IIO ceqeHH}IM ll TeH30pHOH aHaJill3RpyiOlll.eH cnoco6HOCTH ,UJiji o6eux peaKUHH Il03BOJIHT 

BOCCTaHOBHTb aMIIJIHTY.Ubi npouecca C ToqHOCThiO .UO IIOCTO}IHHOH ¢a3hi, npoBeCTH napuuaJibHO

BOJII-IOBOH ai-IaJIH3, OUCHHTh BKJia,Ubl 2~x H 3-x qaCTHqHhJX HYKJIOHHhiX KOppeJI}IUHH H T .,U. VbMe

peHIUI 3THX napaMeTpOB B6JIH3H IIC•pora II03BOJI}IT IIpO}ICHHTh BOIIpOChl OTHOCHTeJihHOfO 3HaKa 

KOH~TaHT IIOfJlOlli,CHH}l Me30Ha Ha H30CKaJI}lpHbiX (T = 0) ll H30BeKTOpHbiX (T = 1) rrapax 

HYKJIOHOB, OTHOCHTeJibHOrO BKJia,UiL ,Ullarpcl.MM C 7r- ll p-06MeHaMH, B03MO)KH0f0 cymeCTBOBa

Hll}l KBa3HOCHOBHOfO ry3 He COCTOj{HHj{, .UHHaMuqecKOH pOJIH ss- napbl B BOJIHOBOH <PYHKUHH 

ry-Me3oHa. 

5. l:hMepeH:ue cn:uH - cn:uHooo:H Koppen.su:u:u ceqeH:UH pmK,AeH:u.s KYMYJ1.RT:UBHbiX 

Me30HOB B peaKu:u:u D + p ~ 1r, I<, p( 0°) + X. 
llccJie,UOBaHRe CIIHH - CIIHHOBbiX KOppeJI}JUHH ceqeHHH 3THX peaKUHH IIpll HCIIOJih30BaHHH 

npo.UOJihHO rrongpH3oBaHHoif npoTc HHOH MRIIICHH M TeH3opHo - rrongpu3oBaHHoro .uei1TpoHHoro 

nyqKa .UOIIOJIHHT HCCJlC.UOBaHH}l TCH30pHOH aHaJIH3HpyiOlli.CH CIIOC06HOCTH peaKUHH ¢parMeHTa

UHI1 .uei1TpOHOB B KYMYJI}ITHBHhie c: . .upoHhi. 

3To ,UaCT B03MOJKHOCTh IIOJiy~:HTb rrepBhie CBe,UeHH}l 0 pOJIH CIIHH - CIIHHOBhiX KoppeJI}l

UHH npn reuepaunu KYMYJI}ITHBHbJX qacTHU npu B036Y*.UeHHH Tpex- HYKJIOHHOH cncTeMhl co 

CIIHHaMH HYKJIOHOB, BbiCTpOCHHhiMH B HCXO.UHOM COCTOjiHHH. 

llocTaHOBKa 3KcrrepuMeHTa Ha JCKOpHTeJie JIB3 OM5IM npe.uJio)KeHa rpyrrno:H ¢n3HKOB KoJI

na6opauuu "C<I>EPA". 
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CrrncoK 3KcrrepnMeHTOB c ncrroJib30BaHneM IIOJI1lpll30-

BaHHoii MHIIIeHH MO)KeT 6biTb paciiinpeH. MoHTa)l{ rro
JUipn3oBaHHoii CTpyiinoii MliiiieHll Ha BHyTpeHHeM KOJib
l(e HYKJIOTpoHa, B03MO)I{HOCTb BbiBo.ua rron1lpH30BaHHbiX 
.ueiiTpoHOB H3 HYKJIOTpoHa TaK)I{e II03BOJIHT cyrn;ecTBeHHO 
paCIIIllpliTb KJiaCC IIpOBO,[(liMbiX IIOJI1lpll3aUHOHHbiX 3KCIIe
pHMeHTOB. 

3KcrrepnMeHTbl no CIIHHOBOH cpll3HKe Ha RHIC n 
yqacTne B C03,[(aHHll ycTaHOBKll STAR 

rnaBHblM MOM€HTOM, CB.H3aHHblVI c pa3BHTH€M M€)K.UyHapo,zmoro COTPY.UHHtieCTBa B paM

Kax rrpe.zrnaraeMoro rrpoeKTa, .HBmWTC.H ytiaCTHe JIB3 COBMeCTHO C .UpyrHMH Jla6opaTOpH.HMl1 

0115111 (JIT<t>, JIBTA, JICB3) B KOJIJia6opaUHH STAR Ha coopy)KaeMOM s EpyKxeftseHCKOH 

HauHoHaJibHOH Jla6opaTopHH KOJIJI.:~.ft.uepe peJI.HTHBHCTCKHX .a.uep RHIC. HaytiHa.H rrporpaMMa 

BpyKxeftseHa no Hccne.zrosaHH.HM B )6JiacTH peJI.HTHBHCTCKm1 .H.UepHoft cpH3HKH H KpaTKOe onH

caHHe KOJIJiaft.uepa RHIC H .ueTeKTopa STAR co.uep)KHTC.H B rrpHJIO)KeHHH 1. 
CosepllleHo otieBH.UHO, tiTO ytia•:TMe cpH3HKOB JIB3 B 3KCnepMMeHTax Ha RHIC no H3ytie

HHIO .H.llpO-.H.llepHbiX B3aHMO,UeHCTBHfi n03BOJIHT nposepHTb cpyH.UaMeHTaJibHbie rHnOTe3bl peJI.H

THBHCTCKOH .H.llepHOH cpH3HKH B HOB•)H 3HepreTHtieCKOH o6JiaCTH. 

1. CmtHosa.a: cf>H3HKa Ha RHIC- STAR 

Cne.zryeT oco6eHHO rro.uqepKHYTb, tiTo coopy)KaeMhiH s BNL KOJIJiaft.zrep RHIC 6y.zreT yHH

KaJihHOH MaiiiHHOH .UJI.H HCCJie.liOBaHH.H He TOJibKO CTOJIKHOB€HHH peJI.HTHBHCTCKHX .H.zrep, HO l1 

I10JI.Hpl130BaHHbiX I1pOTOHOB l1 B03M•))KH0 I10JI.Hpl130BaHHbiX I1pOTOHOB C .ll€HTpOHaMH H }l.llpaMH. 

KonnaH:.zrep RHIC .zracT cpH3HK<JM yHHKa.fbHOH B03MO)KHOCTH .UJI}I H3ytieHH}I CTOJIKHosemiH 

non.HpH3osaHHbiX rrpoTOHOB npH 3H1!prH.HX .JS = 50+ 500 Ge V c Bb!COKOH cseTHMOCThiO srrJIOTh 

.zro L = 2 ·1032cm-2 s-1 c noJI.HpH3al;Heft Ka)K.uoro H3 nytiKOB .uo 70%. 3TH napaMeTpb! no3BOJI.HT 

.zra)Ke 3a MeC.HU pa6oTbi ycKOpHTeml .UOCTHtib ypOBH.H CetieHHH nop.H.UKa 50pb-l, tiTO n03BOJIHT 

BbiiTOJIHHTb H3ytieHHe cnHH 3aBHC.HlllHX .HBJieHHH B QCD H 3JleKTpOCJia6b!X B3aHMO.lleHCTBH.HX C 

BhiCOKOH TOtiHOCThiO, KoTopyiO HeJIJ.3.H .uocTHtih Ha cymecTBYIOlUHX ycKopMTeJI.HX H ycTaHosKax. 

0TM€THM, tiTO HHTepec K cnHHOBblM .HBJieHH.HM npH BblCOKHX H CBepXBbiCOKHX 3HeprH.HX 

}18JI}I€TC.H ecTeCTB€HHbiM .UJI.H cpH3H <OB JIB3 0115!11. 3To eCTb eCT€CTBeHHOe npO.UOJI)K€HHe no

Jl}lpvnaUHOHHOH nporpaMMbi Ha ycJ:OpHT€JlbHOM KOMnJieKce JIB3, r.zre 6hiJIH ycKopeHbi noJI.HpH-

30BaHHbie rrytiKH .zrei1Tponos peKop;lHbiX ::meprHH. Tion}lpH3aUHOHHa.H nporpaMMa JIB3 cB.H3aHa 

C H3ytieHHeM I10JI}Ipi130BaHHOH }l.llepHOH MaTepHH, H B qacTHOCTH, nOJI.HpH30BaHHOrO .zreftTpO

Ha na MaJihiX Me)KHYKJIOHHhiX paCCTO.HHH.HX, Kor.ua .UOMHHHpyiOT HeHyKJIOHHbie H KBapKOBhi€ 

CTerreHH CB060.llhl H CnHHOBhie 3cpcpeKThl CTaHOB.HTC.H tipe3BbitiaHHO Ba)KHblMH. 

KpaTKoe H3JIO)KeHHe nporpaMMhl Hccne.uosaHHH c non.HpH30BaHHhlMH npoTOHaMH Ha RHIC 

Mhl BbiH€CJIH B npHJIO)KeHHe 2. 
B npHJIO)KeHHH 3 co.uep)KHTC.H cnMcaHMe npe.UJIO)KeHHH no cnHHosoft cpH3HKe c non.HpH3oBaH

HhiMH npoToHaMH .UJI.H STAR .ueTeKTopa. 

Tio.zrpo6Ha}l nporpaMMa H3ytieH~.H cnHHOBhiX .HsneHHH B pa3JIHtiHhlX npoueccax npe.zrcTasne

Ha crrHI-IOBOH KOJIJia6opauHeH: s Proposal on Spin Physics Using the RHIC Polarized Collider. 

Uenh non}lpH3aUHOHHhiX 3KcrrepHMeHTOB rronytiHTh HHcpopMaUHIO o npo.zronhHhiX H rronepeq

HbiX pacrrpe.zreneHH.HX KBapKOB H [ JIIOOHOB B npOTOHe, 0 CnHHOBbiX KOppeJI.HUH.HX fJIIOOHHhlX H 

KBapKOBbiX llOJieH, 0 HapyllleHHH t:JeTHOCTH npH pO)K,UeHHH W H Z 6030HOB H COrJiaCOBaHHOCTH 

rrpe.zrCTasneHHH s3aHMo.zreftcTBHH t: aCTHU B paMKax Standard Model H KXLI. 
2. CnHHosa.a: cf>H3HKa B npoTOH-npoTOHHbiX CTOJIKHOBeHH.a:x 
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B 3Kcnepl1MeHTax na opoTOHHhiJ~ nyqKax nrrannpyeTc.SI H3yqenne acHMMeTpnn np.SIMoro po

.IK.U~mur <j}OTOHOB H CTpyH B p - f-B3aHMO,ll,eHCTBll.SIX ll .ll.BYXCTpyHHhiX C06b1THH B peaKUHll 

pp--+ Jet 1 + Jet 2 +X. 
Uerrh 3THX 3KcnepHMeHTOB norryqenn.SI nH<j)opMaUHH o rJIIOOHHOH CTPYKTYPHOH <PYHKJJ.HH 

~G(x, Q2
). 

J.1-3Mt'fWlll1}{ MOpCKVIX oapTOHHhiJ~ CnHH3aBHCHMhiX <j}yHKUHH pacnpe.n.eJieHH}l nJiaHHpyeTC}l B 

3KCIICp11MCHTax uo poJK.UeHHIO JienTOHHhiX nap B peaKUHH pp--+ [+ [- + X 
Uenb :nHx 3Kcnep11MeHTOB nonyqHTb HH<j)opMaUHIO o norrgpH3aUHH MopcKHX KBapKoB. 3Kc

oepHMeHThi EMC, SLAC, SMC noKa3aJIH, qTo rrriOOHbi H MopcKHe KBapKH oepeHocgT 3Ha

qHTeJihHYIO qaCTh cnnHa npOTOHa H CTpaHHble KBapKH MOfYT 6b1Th CHJihHO nOJIHpll30BaHHbl. 

llonHpH3aUHOHHbre 3KcnepnMeHThl a npoueccax c po)K.n.enneM rrenTOHHhiX nap no3BOJIHT npose

pHTb npe.UCKa3aHHH MO,ll,eJieH 0 BeJinqnHe 3TOH noJI.SipH3aUHll. 

lhyqenne nonepeqHhiX KBapKOBbiX pacnepe.n.erreHHH B npoToHe nrrannpyeTCH B 3KcnepHMeH

Tax no H3MepeHHIO pO)K,ll,eHHH 3Jiel:TpOHHhiX nap B peaKUllll pp --+ [+ z- + X c nonepeqHhiMH 

nOJIHpH30BaHHhlMll npoTOHaMH. 

VIJyqeHHe O,ll,HOCnHHOBOH nonep•~qHOH aCHMMeTpHH pO)K,ll,eHH.SI npHMhlX <j}OTOHOB ll 1r0 Me30-

HOB nrranHpyeTCH B npoueccax pp ·--? 1 X n ifp --+ 1r
0 X. TaKne 3KcnepHMeHTbr .n.a.n.yT sa)KHYIO 

HH<j)opMaUHIO o HOBbiX CTPYKTypnux <PYHKUHHX - Kopperr.SITopax twist-3. 

liccJie,ll,OBaHHH O.UHOCnHHOBbiX a•:llMMeTpllH npH pO)K,ll,eHHll w± ll Z 0 6030HOB n03BOJIHT H3y

qHTb KXil cTpyKTYPY npoTona H ao.UTBep.nnTh Standard Model B npoueccax c norrgpH3oBa.H

HhiMH npOTOHaMH. 

3. CnHHOBa.a €PH3HKa B npo·roH-R.n.epHbiX B3aHMO~eifcTBHRX 

BrrHHHHe MepnoH: cpe.nhl Ha np•)ueccbl B3aHMo.nei1cTBHH, porrh cnnHOBhiX CTeneneH: cso6o.nbr 

B g,npax, HCCJie.UOBaHHe Mexa.HH3M)B norrgpH3aUHH H BJIHHHlle HenepTyp6a.THBHbiX 3<j}<j}eKTOB 

l1 CTpyKTyphl BaKyyMa npH pOJK.U~HHll a,ll,pOHOB, co.uep)Kalll.HX MOpCKHe KBapKI1 MoryT 6biTb 
u • 

HCCJie.UOBa.Hbi npl1 B3aHMO.UeHCTBHI1 nonHpH30BaHHblX npoTOHOB C H,ll,paMH. 

II pe.n.nara.IOTcg 3KcnepHMeHTbi no H3MepeHHIO o.n.HocnHHOBbiX acnMMeTpHH npouecca pA --+ 

1r, /{, rHnepoH +X, nonepeqnoH: no rrgpH3aUHH rHnepoHOB B p- A B3a.HMo.uei1cTBH}IX H npoueccax 

c nepe,naqei1: cmiHa. 

Uerrb 3THX 3KcnepHMeHTOB nonyqHTh RH<j)opMaUHIO o MexaHH3Max TIOJIHpH3aUHH H nepe.n.a

qH cnHHa, HCnOJib3YH H,ll,pO KaK ,ll,OIIOJIHHTeJibHhiH HHCTpyMeHT, n03BOJIHIOill.HH OT<j}llJibTpoBaTb 

npouecchr, n.n.ymne c 6oJihlllHM ce'renneM norrromeHH.SI. 

4. CnHHoaag €PH3HKa B g~po-g~epHbiX B3aHMo~eifcTBHRX 

ilpe.nnonaraeTC}l, qTo npH CTOJIKHOBeHH.SIX TH)KeJibiX llOHOB o6pa3yeTCH KBapK-fJIIOOHHa}l 

OJia1Ma. Bo3MOJKHO, qTo KBapK-r.r IOOHHaH <j}a3a He O,ll,HOpO,ll,Ha H CO,ll,epJKHT KOMnoneHTY, CBM-

3aHiryro c uenepTyp6a.THBHhiMH Bc.KYYMHhiMH <j)rryKTyaUHHMH rJIIOOHHoro nong. TaKag KoMno

uenTa MoJKeT 6biTb o6Hapy)KeHa B 3KcnepnMeHTax no H3MepeHHIO nonepeqnoH: norrHpH3amni 

rHnepoHoB B A - A B3aHMo.n.ei1:CTBHHX. BerrHqnna norrHpH3aUHH rnnepoHOB MO)KeT crry)KHTb 

CI1fHa.Typoi1: HenepTyp6a.THBHOH K•)MnoHeHTbl KBapK-fJIIOOHHOH nJia3Mhl ll HeCTH HH<j}OpMaUHIO 

0 pa3JIHqHbiX CTa.,ll,HHX npouecca nepeXO,ll,a KBapK-rJIIOOHHOH <j}a3hl B a.upoHHyiO ll BeJIHqHHe 

HapymeHHH KHpaJibHOH CHMMeTpi1H. 

Ilpe.urraraiOTC.SI 3KcnepHMeHThi no H3MepeHHIO norr.SipH3aUHH rnneponos B A- A B3aHMo.n.ei1-

CTBHHX, KOTOpbie .Ua.UyT HOBYIO He3aBHCHMYIO HH<j}OpMaUHIO 0 COCTO.SIHllll ll npouecce o6pa30Ba

HHH KBapK-fJIIOOHHOH nJia3Mhl. 

5. Pa3BHTHe TeopHH cnHHC•BhiX RBJleHHH B KXll 
Bhrxo.u 3a. paMKH nepTyp6an·iBHOH KXil ocymecTBJIHeTcH nyTeM yqeTa BhiClllHX TBH

cTOB l1 HOBbiX CTpyKTypHhiX <j}yi:JKUllH - KOppeJIHTOpOB. 3To HanpaBJieHHe pa3pa6aTbiBaeTCM 

A.E<j)peMOBhiM, O.TepHeBhiM c corpy.n.HHKaMH. 
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1. Ilpose.ll,eHbi npe.ll,cKa3aTenbHbie pac'leTbi acHMMeTpHH npoueccos p + N ---* 1 + X, 
p + N ---* n° + X' p + N ---* j d + X' CB.SI3aHHblX c KOppemlTOpoM twist-3. n pe.ll,CKa3aH 

Ka"IeCrBeHHLIH ::lcpcpeKT - OTJIH'lHe 3HaKOB aCHMMeTpHH .ll,Jl& pmK.ll,eHH& np.slMhiX $OTOHOB 

II CTpyii, o6ycJIOBJieHHblH OTJIHqHeM rpynn CHMMeTpHH ,llml 3JieKTpOMarHHTHOro H U~e-

• TOBOro B3aiiMO.ll,eHCTBH&. 

2. Itlccne.ll,osaua npiiHUHnHanhna& B03MO)KHOCTh H3MepeHH& HOBOH CTPYKTypnoii <l>YHKUHH -

transversity. 

3. Pa3pa6aTb!BaeTC5! e.ll,HHhiH no,r,XO.ll, K OIIHCaHHIO CTpyii B p- p B3aHMO,lleHCTBH&X H IIX 

anaJIM3 Ha ocnose handedness. 

Ananii3 .ll.IIcpcppaKUIIOHHhiX npoue::cos ocnoBaHHblH ua H3y'leHH cnHHOBoii cTpyKTyphi KBapK

rroMeponuoii sepWIIHbi pa3BHBaeTc& B pa6oTax C.fonocKoKoro H O.CemorHHa. 

1. B paMKax npii6JIH)KeHH& .usy>:-rmoonnoro o6MeHa nony'leHa o6ma& cTpyKTypa KBapK

rroMeponnoii BeplliHHbl, BKJIIO'la.IOIIleH CnHH-$JIHnOBYIO 'laCTb. 

2. llpoBe.[l.eHbl npe,llCKa3aTeJibHbl·~ pacqeTbl aCHMMeTpHH p02K,lleHH& qq-nap B p- p B3aH

MO.ll,eHCTBH&X. Itlccne.uosana Q2-3aBHCHMOCTh acHMMeTpnii .un& 3HeprHii AGS H RHIC. 

f1oKa3aHo, qTo aCHMMeTpH& q:{BCTBHTeJibHa K MaccaM KBapKOB, yqacTBYIOIUHM B KBapK

noMepoHHOM B3aHMO,lleHCTBHH. 

3. Pa3pa6aTblBaeTC& e,llHHhlH no;~XO,ll K OnHCaHHIO ynpyrHX H .UH¢$paKUHOHHblX npoueccos, 

OCHOBaHHhlH Ha aHaJIH3e cnHH-¢.J'IHnOBOH 'laCTH llOMepOHHOH aMITJIHTY,llbl. 

Jtl3yqeHHe nenepTyp6aTHBHOro HeXaHH3Ma KBapK-KBapKOBOro B3aHMO,lleHCTBH&, HH.UYUHpO

BaHnoro HHCTaHTOHaMH Hero BKJia.[l. B llOJI&pp3aUHOHHbie Ha6JIIO,llaeMbie HCCJie.ll,yeTOI B pa6oTaX 

A.Uopoxosa H H.Koqenesa. IloKa3<~Ho, qTo BKJia.ll. 3Toro MexaHH3Ma cymecTsenneu npn aua

mBe 3KcrrepHMeHTaJibHbiX .ll,aHHhiX npoueccos rny6oKo-neynpyroro pacce&HH& H acHMMeTpHH 

pmK.ll,eHH5! nenToHHhiX nap. Oa TaK)Ke HcnoJih3yeTc& .ll,JI5! rrposepKH KXll rrpaBHJI cyMM. 

YqeT pen5!THBHCTCKHX 5!.ll.epHhD: 3<P<PeKTOB rrpH orrHcaHHH crrHnosol1 cTpyKTyphi .lleiiTpoaa 

B npoueccax D- p cpparMeHTaUHH, KYMYJI&THBHblX rrpoueccax, rny6oKo-neyrrpyrHx rrpoueccax, 

aHaJIH3 3KCIIepHMeHTaJihHhiX .ll,aHH:~IX ITO H3BJieqeHHIO CIIHH-3aBHCHMblX H CnHH-He3aBHCHMbiX 

cTyKTypHbiX <l>YHKUHH aeiiTpona ocymecTsn&eTc& B pa6oTax M.B.ToKapesa. B paMKax pa3BH

saeMoro HM KOBapHaHTHOrO llO.ll,XO,Da B nepeMeHHHblX CBeTOBOrO KOHyca C.[l.eJiaHbl rrpe.llCKa3aHH5! 

.[l.Jl& IIOCTaHOBKH HOBblX 3KCnepHMeHTOB Ha YCKOpHTeJibHOM KOMITJieKCe JIB3, npe.lliTOJiaraeTC5! 

HCIIOJih30BaTh 3TOT ITO.lJ.XO.ll .llJI& ITJlaHHposann& 3KcnepHMeHTOB Ha AGS H RHIC c non&pH30-

saHHbiMH H HeiTOJI&pH30BaHHblMH .z:.eHTpOHaMH. 

6. IIon.s~p:n3aUHOHHrui .s~.uepErui nporpaMMa .llJI.si RHIC 
Ha Konnaii.ll,epe RHIC cymecTsyeT rrpHHUHITHaJihHa& B03MO)KHOCTh .[l.JI& peaJIH3aUHH HecHM

MeTpMqnoi:t MO.ll,bl CTOJIKHOBeHHH ron&p1130BaHHOH H uenon&pH30BaHHhiX npOTOHOB C &.llpaMll. 

3TO OTKpbiBaeT IIpHHUHITHaJibHO H)Bble B03MO)KHOCTH KaK no HCCJie.llOBaH:HIO non&pH3aUHOHHbiX 

.slBJieHHH B peJI&THBHCTCKOH &.ll,epHOH cpH3HKe, TaK H no H3BJle'leHHIO cnHH3aBHC.sllUHX CTpyKTyp

HblX <l>YHKUHH HeiiTpoHa. 

¢H3HKH JIB3 H JIT<P llO.ll,rOTOBHJIH COBMeCTHOe .ll,OnOJIHeHHe B nporpaMMY llOJI&pH3aUHOH

HbiX Hccne.[l.oBaHHH Ha RHIC, ca&:laHHYIO c H3y'leHHeM non&pH3aUHOHHhlX &BJieHHH B pen&TH

BHCTKOH &.ll,epHOH ¢H3HKe H ¢H3HKe 'laCTHU. 

3ToT .llOKyMeHT 3aperHcTpnposaH KaK noTa RHIC cnHH Konna6opaUHH H co.ll,ep)KHTC& B 

npHJIO)KeHHH 4. p a6oTa Ha.ll pa3Bl' THeM "llon&pH3aUHOHHOH &.ll,epHOH nporpaMMbl" IIpO.llOJI)Ka

eTC.sl H ecTecTseuno 6y.lleT npo.ll,ontKaThC& H B .llaJibHeiillleM COBMeCTHO c $H3HKaMH RHIC cnHH 

Konna6opaUHH B KOTopyiO rpynna JlB3 6bma npHH&Ta B 1993 ro.lly. 
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7. Y"tlaCTHe a co3,UaHHH STAR .ueTeKTopa 

B asrycw 1994 ro.IJ.a ITB3 6biJia rrpHHHTa B STAR Konna6opaUHIO. llnH npoae)J,eHHH HC

cne.nosarmi1 no cmmoso\1 cpH3HKe Ha RHIC Heo6xoJJ.HMa cymecTBeHHaH MOJJ.epHH3aUHH STAR 

.neTeKTopa. B nepsy1o oqepe.IJ.h pe"'h 11JJ.eT o BKJJIO"leHHH B cocTaB ycTaHOBKH STAR 3JJeKTpoMar

HI1THoro KaJJOp11MeTpa, KOTOpbU1: HBJJijeTCH O)J.HHM 113 OCHOBHhiX Y3JIOB ycTaHOBKI1 He06XO)J.l1MhiX 

.[I,JJ}I ocyrneCTBJJCIIHe ITOJJHpi13aUHOHHhiX 3KCITepHMeHTOB. 

B HacToHmee speMH no)J,roToaneH 11 HarrpaaneH Ha 3KcrrepTI13Y B DOE rrpoeKT 3JJeKTpoMar

HI1THoro KanopHMeTpa JJ.JJH STAR ( CM. rrpHJJOiKeHMe 5). llpeJJ.ITOJiaraeTcH, "'TO HapH.UY c BNL, 
LBL, ANL 11 p~.IlOM yHHBepcHTeToB CiliA cpl13HKI1 Pocc1111 (lly6Ha, 11<PB3) BHecyT onpe.LI.eJI~
IOUJ.I1H Bl\.llaJL H nn;.laH!1e 3JJeKTpOMaL'HHTHoro KaJIOpHMeTpa .LI.JJH STAR. 

11 wrepecbi 11 (1)8:) cB~3aHhi c co3,.l.laHHeM Barrel EM C, HHTepecbi 0115111 - c C03.LJ.aHHeM 

Enck ap EM c. B COOTBCTCTBHH c r·eKOMCH)J.aUHHMH rrpe)J.hi.IJ.Yrnero 3ace.LI.aHHH n K K HHTepe

Chl o6enx rpyrrn (JIW) 11 ITCB3), rrpHHHThiX B Konna6opaTUHIO STAR, CKOHUeHTpHpoaaHhi B 

paMKax CJJ.HHHoro npoeKTa B STAR-Jconna6opaUHH - C03,llaHHH Endcap 3JJeKTpoMarHHTHoro Ka

nopi1MeTpa. Do rrpeJJ.rronaraeMy pacnpeJJ.eJieHHIO o6H3aHHOCTe:H B Konna6opaUHH STAR rpyrrrra 

ITB3 6yJJ.eT OTBe"laTh Ja co3,UaHHe ,neTeKTopa MaKcHMyMa JI1i1BHH .UJIH Endcap 3JieKTpoMarHHT

Horo KanopRMeTpa. 

B HaCTOHrnee apeMH paccMaTp1i1BaeTCH .usa B03MOiKHh1X aapRaHTa .ueTeKTopa MaKCRMyMa 

JJHBHH - CUHHTHJJJJHUHOHHhiH 1il ra3<,Bh1H. Mhl cqJiiTaeM, qTo Bhr6op oKaHqaTeJibHoro aapHaH

Ta MOiKHO 6yJJ.eT CJJ.enaTh B 1996 ro.LI.y rrocne rrpoae.ueH1ile R& D, coJ,llaHHH rrpoTOTHrra 11 ero 

HCilhiTaHHHX Ha nyqKe. 

O.nHaKo JJ.JJH Hac Kpa:HHe aaJKHo, qTo6hr cpHHaHcRpoaaHHe pa6oT no R& D 6biJIO HaqaTo yJKe 

B 1995 ro.IJ.y. Harne rrpe.unoJKeHHe no KOHUel1U1i11il ra3oaoro aapHaHTa .ueTeKTopa MaKCHMyMa 

JJHBHH 11 rrpeJJ.JJOiKeH1iiH a rrporpaMM~' no R& D co.uepiK1i1TCH a npHJioJKeHHH 6. 

3Kcnep:UMeHTbl Ha nyqKax ITOJHip:U30BaHHbiX :U 

Henon.s~p:n3oBaHHbiX npoTOHOB Ha AGS 

Bo3MOJKHOCTh npoae.ueHHH 3KCfi(:pHMeHTOB Ha AGS c nyqKaM1il nonHpH30BaHHhiX npoTOHOB 

IIpi1 6onee BblCOKHX 3HeprHHX "!eM Ha lly6HeHCKOM C1iiHXpocpa30TpOHe }IBJJHeTC}I cymecTBeHHhlM 

waroM K rroJJ.rOTOBKe nonsrpH3aUHOBHhiX 3KcrrepHMeHTOB Ha RHIC. 

Oco6eHHhiH HHTepec JJ.JIH Hac npe.iJ;cTaBJIHIOT Hccne.uoaaHHH uaeToao:H H.UepHo:H npo3paYHo

CTH l1 KYMYJJHTHBHoro poJK,lleHHH YacTHU B rrpoToH-H.UepHh!X peaKU1iiHX, oco6eHHO c rryqKaMH 

IIOJJHpl130BaHHhiX rrpoTOHOB 1il ,lleHT(!pHeBOH M1iiiiieHbiO. 

EVA-crreKTpoMeTp (3KcrrepHMeHT E850 B BNL) c Haiiie:H ToqKH 3peH1iiH rrpeJJ.CTaBJIHeT rrpe

KpacHhie B03MOiKHOCTH JJ.JJH rrpoae)J.nHHH 3T1iiX HccJJeJJ.oBaHHH no HJyqeHHIO H.UepHoH cTpyKTYPhi 

I1 MeXaHl13Ma a.upoH-H,llepHhlX B3aHrm,lleHCTBl1H B l1HKJII03HBHhiX, 3KCKJII03l1BHhlX l1 KOppeJJHUH

OHHhiX 3KCIIepHMeHTaX. 

Mbi rrpe.nnaraeM JJ.OIIOJJHHTh HC•:ne.uoaaTeJJbCKYIO rrporpaMMY EVA-Konna6opauHH cneJJ.yiO

U.lHMH 3KCIIepHMeHTaMH: 

1. .51.uepHbre 3cl>cl>eKTbl B peaKUHH p + A -t pp + X np11 6oJiblllliX nepe.uaqax 11 

fl1llOTe3a UBeTOBOH npo3pa"tiHOCTll R,llep 

113yYeHHe HJJ.epHhiX 3cpcpeKTOB B peaKU1il1il p +A -t pp +X B KBa3Hyrrpyro:H KHHeMaTHKe rrpH 

6onhrnHx rrepe.IJ.aqax npe.uTaBJIHeT HHTepec .UJIH rrpoaepKH r1iiiiOTe3bi uaeToao:H rrpo3paqHoCTH 

H,nep. 

CeqeHHH yrrpyroro p - p paco~HH1iiH rrpH 6onbiii1iiX rrepe.uaqax xapaKTepH3yeTCH 3aBHCH

MOCThiO rrpeJJ.CKa3hiBaeMOH IIpaBHJJ•)M KBapKOBOfO cqeTa. 3Ta 3aBHCl1MOCTb CBH3aHa C BepOHT

HOCThiO cyrneCTBOBaHHH rrpOTOHa B o6JJaCTl1 "-' 1/ y's, orrpeJJ.eJJHIOIUeH XapaKTepHbiH pa3Mep 
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KoHqru:rypaUHH cna6o rrornomaeMoH j{)(epHo:H cpe.n.o:H. IlpoBepKa :no:H rHrroTe3bl H H3yqeHHe 

.l!,UepHbiX 3¢cpeKTOB ( ¢epMH .D.BH)l{eHH.Sl, MeXaHH3Ma rrepepacCejiHHH, peJijiTHBHCTCKHX 3¢¢eK

TOB) rrpe,UCTaBJI.l!eT HHTepec ,UJiji llOHHMaHHji MeXaHH3Ma ji.D.epHOH rrpo3paqHOCTH. 

nnarmpyeTC.l! y'laCTHe B 3KCI1epHMEHTe E850 Ha AGS B :SpyKxe:HBeHe no H3MepeHHIO OTHO: 

weHH.S! ceqenm:l B peaKUI1I1 p + A -+ pp + X K ceqeHHIO na cBo6o.D.HbiX rrpoToHax. 

1. Ilpose.ueHo npe.uBapHTeJibHOe Monte-Carlo Mo.n.enHpoBaHHe OTHOIIIeHH.SI 

T('JL) = _!._. do-(pA-+ ppX) 
1 A do-(pp-+ pp) 

rrpH 3Heprl1.l!X AGS .UJI.l! ji.IJ:pa Al IloKa3aHo, qTo jl.n.epHble 3¢¢eKTbl ¢epMH .D.BH)l{eHHjl H 

MexaiiH3Ma nepepacce.l!HHH cyme•:TBeHHbl .IJ:Jijl orrHcaHHjl OTHomeHHjl T(pL)· 

2. llposcJ(C'Hbi upe.ucKa3aTeJibHhie pacqeTbi ji.IJ:epHoH npo3paqHoCTH H forward-backward 

acHl\tMeTpl!Il1 .UJI51 npouecca p + /) -+ pp + X. Ilpe.n.cKa3biBaeTCjl ycHJieHHe acHMMeTpl1I1 

upouecca c pocToM HMrrynhca cneKTaTopHoro HYKJIOHa. IlorryqeHHbie pe3yJibTaTbi rrpe.u

nonar aeTc.l! HcnOJib30Ba Th .UJijl IIJiaHHpoBaHHjl 3KcnepHMeHTa Ha cneKTpoMeTpe EVA c 

,ne(ITepHeBOH MHIIIeHbiO. 

3. IlnaHHpyeTc.l! rrpoBe,neHHe Monte-Carlo Mo.n.enHpoBaHHji AAepHo:H npo3paqHocTH ( OTHoiiie

HH.l! T(pL)) .IJ:Jiji ji.IJ:ep C, Cu, Ph .IJ:Jiji6y,nyiiiHX 3KcnepHMeHTOB Ha AGS. 

2. O.n.HocnHHOBble acHMMeTplilll B p + A B3ali1Mo.n.e:UcTBlii.HX lil MexaHlii3M noJI.Hplil-

3aUHM 

lf3yqeHHe o,n:HocrrHHOBblX acHMMeTpH:H B p - p H p - A B3aHMo.n.e:HcTBH}IX rrpe.ncTaBJI}leT 

HHTepec ,UJlji npoBepKH H H3yqeHHji MeXaHH3MOB IIOJijipH3aUHH H BJIHj{Hliji pOJIH ji.IJ:epHOH cpe.D.bl 
ct 

Ha npoueCCbl a,npOHH3aUHH C yqeTOM CIIHHOBblX CTeneHeH CB060.D.bl. 

3KcrrepHMeHTbl, npoBe.neHHbie B B'~ookhaven, CERN, Fermilab, rroKa3aJIH, qTo O.D.HOCIIHHO

Bble IIHOHHbie aCHMMeTpHji B p + p B:>aHMO.D.eHCTBHjiX BeCbMa 3HaqHTeJibHbl H pacTyT C X F H 

k1.. Y CTaHOBJieHa CHJlbHM KoppeJijiUH [ 3HaKa aCHMMeTpHH H 3apji.D.a 7l'-Me30Ha 

fl poBepKa MeXaHH3Ma ll0JijipH3aUH>I H H3yqeHHe ji,UepHbiX 3¢¢eKTOB ( ¢epMH .D.BH)l{eHH}l, Me

XaHH3Ma nepepacce.S!HHM) rrpe,ncTaBJI}l(:T HHTepec ,UJI}l llOHHMaHH}l MeXaHH3Ma }l,UepHOM npo3paq

HOCTI1 l1 pOJII1 HenepTyp6aTHBHbiX 3¢<peKTOB B llpOTOH-}l,UepHbiX B3aHMO,UeHCTBH}IX. 

1. IlpoBe.ueno npe.nBapHTeJibHoe Monte-Carlo Mo,nenHpOBaHHe O.UHOCITHHOBhiX aCHMMeTpHii: 

AN npouecca p +A-+ 7r±,o +X H Hccne,noBaHa Hx XF H Pl. 3aBHCHMOCTh npH 3HeprHH 28 

H 200 GeV. 

2. fiJiaHHpyeTC}l HCCJie,UOBaHHe IIOBe,UeHH}l aCHMMeTpHH OT OTHOCHTeJibHOrO BKJia.D.a nepTyp-

6aTHBHOH .I1 HenepTyp6aTHBHOH KOMIIOHeHT B3aHMO.D.eHCTBHji. 

Mbi npe.nnaraeM rrpoBeCTH H3M~peHHjl A-3aBHCHMOCTH acHMMeTpMH pa3JIHqHblX a.upo

HOB .11 pe3oHaHcoB. HaM Ka)l{eT<:jl oqeHb HHTepecHbiM H3yqHTh "KoppeJI}IUHIO" UBeToBo:H 

SI,nepHoii: npo3paqHoCTH .11 acHMMeTpHH. Mbi cqHTaeM, qTo qpe3BhiqaifHo Ba)l{HO npoBe

CTH l13MepeHI1e C ll0JI}lpl130BaHJibiM.l1 IIpOTOHaMH Ha pa3JIHqHbiX ji,Upax, T .e. HCITOJlb30-

BaTb }l,UepHyiO c¢epy KaK ¢l1JlhTp nepTyp6aTHBHOH H HenepTyp6aTHBHOM KOMIIOHeHTbl 

B3aHMO,UeMCTBHH. 

3. IlnaHHpyeTC}l npoBe,neHHe Mente-Carlo Mo.n.enHpoBaHHji O.D.HOCIIHHOBhiX 7r-Me30HHhiX 

acHMMeTpHii: .IJ:Jijl ji.IJ:ep Cu, Ag, Ph .D.Jiji 6y.n.yiiiHX 3KcrrepHMeHTOB Ha AGS H RHIC. 
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3. Hccne.nosaHMe .z:tMHaMM'IeCJCMX KoppengUMH 

Ilpe.unaraeTc.sr Hccne.uoaaHHe HOBoro THna .UHHaMHl.leCKHX Koppen.srUHH- Koppen.sruHii KYMY

JI.siTHBHhiX '!acTHU H 'laCTHUhi c PT ;~ 1 f3B/c, npe.ucKa3aHHhiX B.C. CTaBHHCKHM. B paMKax 

ero MO.UeJIH npe.unonaraeTc.sr, 'ITO KYMYJI.siTHBHhle npouecchl npH 6oJihlllHX nop.sr.uKax KYMYJI.si

THBHOCTH H rrpouecchi c 6oJihlllOH m pe.ua'leii HMrrynhca onHChiBaiOTc.sr e.UHHOH YHHBepcanhHoft 

cpyHKUHeH, 3aBHC5IIUeH OT MHHHMaJII: HO B03MO)KH0 llOJIHOH 3HeprHH CTaJIKHBaiOIIlHXC.si KOHCTH

TyeHTOB onpe,UeJI.siCMOH KHHeMaTHKOJI pO)K,UCHH.si HHKJII03HBHOH 'laCTHUhi. 

4. HJyl.leHMe <PparMeHTaUMM uei1TpoHoB c rry'IKaMM rrongpM30BaHHhiX rrpoTOHOB. 

3TOT 3KCIIepHMeHT MO)KeT ,UaTh HaM HH<)?OpMaUHIO 0 BhiCOKOHMllYJihCHOH KOMIIOHeHTe .ueft

TpOHHOH somwBoil cpyHKUHH, cnHHOEOH cTpyKType .ueii:TpoHa (S- D- H P- BOJIHOBhie KoMno

HeHThi) H MexaHH3Me rron.srpH3aUHH B KYMYJI.siTHBHoii: o6nacTH. 

Mbi npe.unaraeM H3Y"'HTh non.srpH3aUHOHHhle .sr.uepHhle 3<}?<}?eKThl B pD-aJaHMo.ueii:cTBH.siX H 

cpaBHHTb HX C IIOJI.51pH3aUHOHHhiMH :•<)?<)?eKTaMH B rny60KOHeynpyroM JiellTOH-,UeHTpOHHOM pac

Ce.siilHH gf / gf'. 3TH Hccne.uoBaHH.si hWryT .uaTh HaM HH<)?opMaUHIO o BJIH.siHHH .sr.uepHoii MaTe

pl1H ua MexaHH3M noJI.sipH3aUHH Ha cBo6o.uHoM H .si.UepHoii: HYKJIOHe B HeKyMyJI.siTHBHOH o6nacTH 

(x < 1 ). B KYMYJJWri1BHOH o6nacTH Hhi Ha.ueeMc.sr nony'lHTh HH<)?opMaUHIO o rron.sipH3aUHOHHOM 

MeXaHl131'v!C Ha MHOfOKBapKOBOM KOH(!mrypaUH.siX. 

3aKrrroqeH:ue 

B rrpe.z:thl.z:tYIUMe ro.z:thl B 0115111 6h!J1M nony'leHhl Ba:>KHhle 3KcrrepMMeHTaJ1bHble M 

TeopeTR"'eCKMe pe3yJ1bTaTbl 110 MCCJle,llOBaHMIO CIIMHOBbiX jJBJleHMH B peJljJTMBMCT

CKOH g.uepHOH lPR3MKe M lPM3Ml:e 'laCTMU. rnaBHjJjJ UeJlb BbiiiOJlHeHHbiX RCCJle,UO

BaHHH H3y'leHMe lPYH.z:taMeHTaJlbHbiX CBOHCTB Il0JljJpM30BaHHOH g.z:tepHOH MaTepHH, 

CIIHH- 3aBMCjJIUMX cTpyKTYPHhiX lPYHKUMH M HerrepTyp6aTMBHbiX 3<P<fleKTOB B KXL{. 
Mbi rny6oKo y6e:>K.z:teHbl B TOM, fiTo rrpo.non:>KeHMe Mccne.nosaHHjJ rrongpH-

3aUHOHHbiX jJBJleHMH B peJlgT BHCTCKOH g.z:tepHOH <flM3MKe M lPM3MKe 'laCTMU Ha 

HYKJIOTPOHE-AGS-RHIC jJJ3JlgeTcg O,llHOH M3 HaM6onee sa:>KHbiX H rrpecrreKTHB

HbiX 3a,lla'l ,llJljJ 0115111 Ha 1996 .. 2000 rr. 110 M3y'leHMIO <flYH.z:taMeHTaJlbHhiX CBOHCTB 

g.uepHOH MaTepMM. 
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CnucoK coTpy)lHHKOB J1B3, JIT~ H JIBTA 
npHHHMaiOIIlHX yqaCTHe B DO,llTOTOBKe "IlporpaMMbl 
noJUipH3aUHOHHbiX :RCCJie,noBaHHH B peJI.JITHBHCTCKOH 
.JI,nepHoii <}lH3HKe H <JlH3HKe qacTH:u;" .UJIR RHIC- cnHH · 

Korrrra6opa:u;:nH H STAR-KOJIJia6opa:u;HH. 

Jia6opa TOp lUI BhiCOKllX 3Hepriiii 

r.C.ABepiiLieB, r. AraKIIIIIIIeB, M.3.AcaHOBa, P. Ba,na.TI5IH, 
IO.T.Bop3yHoB, B.II.Jia,nhirnH, B.B.frrarorreB, JI.B.forroBaHoB, 

n.E.iloHeu, IO.B.3LHeBCKIIII, H.36opoBCKllll, JI.C.3oJIIIH, 

A.A.EpiiioB, O.KnceJIEB, A.il.KoBa.rreHKo, E.A.MaTIOIIIeBCKIIII, 

IO.H.MnHaeB, H.C.Nlopo3, IO.A.IlaHe6paTueB, M. IleHU5I, 
H.M.IlncKyHoB, E.B.Ilorpe6eHHIIKOBa, C.B.Pa3IIH, H.M.CnTHIIK, 

H.B.CrraBIIH, JI.Il.CMbiKOB, E.A.CTpoKOBCKIIII, JI.H.CTpyHoB, 
M.CyrreilMaHoB, M.E.ToKapeB, H.O.UBeTKOB, A.II.UBIIHeB, 

O.B.<PaTeeB, C.II.l.JepHeHJ<:o, B.H.IOpeBIILI, B.H.lllapoB, 3.lllaxaJIIIeB 

C. C. IllnMaHCKllli, 

Jia6opaTOpll5I Bhl'1llCJ1IITeJihHOII TeXHIIKll II aBTOMaTII3aUIIll 

C.BariiH5IH, )K.)K.Myc:yJihMaH6eKoB, E.f.HIIKOHOB, r.A.OcoCKOB, 

A.M.XacaHoB, 

Jia6opaTopii5I TeopeTIILiecKoH: cpii3IIKII IIM. H. H. Bororrro6oBa 

C. B. forrocKoKoB, A. E .ilopoxoB, A.B. EcppeMoB, H. H. KoLieJieB, 

0 .B. CerrrornH, 0 .B. Tep5IeB. 
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