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OBIUA5I XAP AKTEPMCTMKA P ABOTbI 

AKTYaJihHOCTh rrpo6JieMhl 

IIonytteHHhle B paMKax peJIJrTHBHCTCKOll Teopnn Il0JIJr acHMllT0TH'ICCKHe TeopeMhl 

B 0CH0BH0M CBJr3aHhl C o6nacTbIO 6oJiblIIHX paCCTOJrHHH H MaJihlX rrepe,n:aq HMIIJJibCa 

CTpyKTypa H :rnepreTH'ICCKaJI 3aBHCHM0CTb aMIIJIHTJ.llhl pacceJrHHH orrpe.n:enxeTCH 

TaKHMH q>yH.n:aMCHTaJibHhlMH npnmi:nrraMH KaK penxTHBHCTCKaJI HHBapnaHTH0CTh, 

YHHTapH0CTh, ll0JIHH0MHaJibHaH orpaHH'ICHH0CTb, KpoccnHr-CHMMCTpHH [l]. 

Cne,n:CTBHCM rrpnttHHH0CTH H JI0KaJibH0CTH B3aHMo,n:eii:cTBHll HBJIHIOTCH .n:ncnepcn-

0HHhle C00TH0IIICHHJr. 8TH C00TH0IIICHHH ycTaHaBJIHBaIOT CBH3b MC:lK.D:Y MHHMOll H 

BCIUCCTBCHHOll ttaCTHMH aMIIJlll!Y.ll:hl pacceHHHH. OTKJIOHCHHH OT 3THX C00TH0IIIC

Hllll MoryT 0JHattaTb HapyIIIeHne JI0KaJibH0CTH BJanMo.n:eii:cTBHH n, KaK 0TMetreH0 B 

pa6oTax [2], .n:aTb HH:lKHIOIO oueHKY :noro HapymeHnx y:lKe npn :meprnxx LHC. 

Ha HatraJihH0M 3Tarre nccne,n:oBaHHH BJaHMO,n:eii:CTBHH a,n:p0H0B B r3B-Hoii: o6JiaCTH 

3Heprnii: (20-200 r3B) OCHOBHOll o6beM 3KCIICpHMCHTaJibHOll HHq>OpMaunn ll0.D:TBep

.n:nn crrpaBe.D:JIHB0CTb .n:ncrrepCH0HHhlX COOTHOlliCHHll H px,n:a TeopeM 0 II0Be.llCHHH aM

IIJIHTY.D:hl pacCCHHHH rrpn orpaHH'ICHHhlX rrepe,n:aqax HMllJJibCa [3, 4]. HcrroJihJOBaHHC 

n.n:en O rJia,n:K0CTH JI0KaJibH0ro KBa3HII0TCHUHaJia ll03B0JIHJI0 B paMKax KBa3HII0TCH

UHaJibH0ro MCT0,n:a .n:aTb KatteCTBCHH0e o6bHCHCHHe IIIHp0K0MY CllCKTPY Ha6JIIO,n:ae

MhlX JaKOHOMCpHOCTeii: npoueccoB CHJibH0ro B3aHMo,n:eii:CTBHH a,n:p0H0B rrpn BhlC0KHX 

3Heprnxx [5]. 

O.n:HaKo ,n:MhHeii:IIInii: rrepexo.n: B o6nacTh (200-2000 r3B) n yBeJintreHne T0ttHo

cTn 3KCIIepHMCHTa corrp0B0:lK.D:aJICH B0JHHKH0BCHHCM px,n:a cepbe3HhlX rrpo6JieM, 0T

pa)KaIOIUHX HaJIH'!He npOTHBOpettnii: KaK MC:lK.D:Y TeopCTHtJCCKHMH rrpe,n:CKa3aHHHMH, 

OCH0BaHHhlMH Ha 6aJOBhlX TeopeTH'ICCKHX npe.n:cTaBJICHHHX H npe.n:hl.ll:Jmnx 3KCIIepif

MCHTaJibHhlX pe3JJibTaTax, n HOBOH 3KcrrepnMeHTaJihHoii: HHq>opMaune:if (UA4, CDF, 

E760) TaK n Me:lK,n:y pa3JIHtrHhlMH 3KcrrepnMeHTaMH (UA4 n UA4/2, CDF n E710). 

IIOBhllliCHHe T0'IH0CTH 3KcrrepHMCHTaJibHhlX .n:aHHhlX BhlHBHH0 BOJM0:lKH0e cymecTBO

BaHne px.n:a H0BhlX 3q>q>CKTOB B yrrpyroM pacceHHHH a.n:poH0B, Tpe6yromnx CBoero Te

opeTH'ICCKOro o6bJrCHCHHH [6]. Oco6yro pOJib rrpno6peTaeT nccne.n~BaHHe CIIHHOBOll 
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CTpyKTYPhl yrrpyroi'I aMIIJIIITY.llhl a,llpOHHoro BhICOK03HepreTJPieCK0ro pacce,rn1rn II 

3q>q>eKTOB KyJIOH-a,llpOHHOH IIHTepqiepeHUIIII [7]. 

HaKOIIJieHHaJl 3KCrrepIIMeHTaJihHaJl IIH<popMaum1 0 .llIIq>paKUIIOHHhIX-_rrpoueccax B 

o6JiaCTII BhICOKIIX 3HeprIIH 6oraTa, HO He ,llOCTaTO'IHa ,llJIH 6e3MO,lleJihHOH 'peKOH

CTPYKUIIII rroJIHoii cTpJKTJphl aMIIJIIITY.llhl _pacceHHIIH. Eonee Toro, 60-;1hIIIIIHCTBO 

Ta_K Ha3hIBaeMhIX 3KcrrepIIMeHTaJihHhIX 3Ha'IeHIIH. TaKIIX OCHOBHhIX. xapaKTepIICTIIK, 

KaK IIOJIHhle ce'IeHIIH, OTHOIIIeHIIe BemecTBeHHOH 'IaCTll. aMIIJIIITY.llhl_ pacceHHIIH K ee 

MHIIMOIJ: 'IaCTII, HaKJIOH aMIIJIIITJ.llhl pacceHHIIH, MoryT ,llOCTaTO'IHO CIIJihHO 3aBII

ceTh OT TeopeTII'IeCKIIX rrpe,llIIOJIO)l(eHIIH [8]. CooTBeTCTBeHHO, B03HIIKaeT aKTYaJih

HaJl 3a,lla'Ia IICCJie,llOBaHIIH 3aBIICIIMOCTII IIOJiy'IaeMOH IIHq>OpMaUIIII OT. HBHO II neHBHO 

IICIIOJih3yeMh!X' MO,lleJihHhIX rrpe,llIIOJIO)KeHIIH II pa3pa6oTKa HOBhIX MeTO,llOB, MIIHII

MaJihHO IICIIOJlh3JIOIUJIX MO,lleJihHhle rrpe,llcTaBJieHIIH. 

B. HaCTOHIUee BpeMH IIHTepec K ,llII<ppaKI\IIOHHhIM HBJieHIIHM CHOBa,pe3KO B03poc 

B CBH3II c. o6Hapy)KeHJieM BKJia,llOB .llII<ppaKUIIOHHhIX rrpoueccoB B HeynpyrIIe peaK

UIIJI. CymecTBeHHO Ba)KHhIM BOIIpOCOM ,llJIH .llII<ppaKUIIOHHhIX HBJieHIIH B ynpyrIIX II 

neyrrpyrIIX peaKUIIHX HBJIHeTCH BeJIII'IIIHa II 3HepreTII'IeCKaJl 3aBJICIIMOCTh aMIIJIIITY.ll 

c rrepeBopOTOM CIIIIHa [9). IIepTyp6aTJIBHaJl KBaHTOBaJl XpOMO,llIIHaMIIKa, B paMKax 

KOTOpoii 6h!JIII rrpe,llJIO)KeHhl 1I,lleII O ")KeCTKOM" IIOMepoHe [10), He IIMeeT B HaCTOH

mee BpeMSI. COOTBeTCTBYIOIUIIX IIO,llXO,llOB ,llJIH KOJIII'IeCTBeHHhIX pac'IeTOB "MHrKIIX" 

.llII<ppaKUIIOHHhIX rrpoueccoB. IlpIIBJieKaeMh!e )Ke pa3JIJI'IHhle HerrepTyp6aTJIBHhie Me

TO,llhl HJ)K,llaIOTCH B ,llOIIOJIHII_TeJibHOH IIHq>OpMaUJIII O CTPYKType JI 3HepreTII'IeCKOH 

3aBIICIIMOCTJI aMIIJIIITJ,llhl .llII<ppaKUIIOHHhIX rrpoueccoB, oco6eHHO B o6JiaCTII MaJihIX 

yrJI?B pacceHHIIH. 

:U:eJib .llHCCepTaIJ;HOHHOH pa60Tbl 

OcHoBnaa uenh ,llIIccepTaUIIII - orrpe,lleJieHIIe cTpyKTYPhl aMnJIIITY.llhI BhICOK03Hep

reTJI'IecKoro a,llpon-a,llponnoro pacceHHIIH, JICCJie,lloBaHIIe ee 3HepreTJI'IeCKoro rroBe,lle

HIIH JI rrpoHBJieHIIH B03M0)KHhIX acJIMIITOTII'IeCKIIX 3q>q>eKTOB, ,llJIH 'Iero Tpe60BaJIOCh 

peIIIIITh CJie,llyiomIIe 3a,lla'III: 

-. rrpoBeCTJI IIOCJie,lloBaTeJihHhIH y'IeT rrepII<pepJI'IeCKIIX BKJia,ll0B JI CIIIIHOBOH 

t{ .. , .-. , .. ·.-
2 

CTPYKTYPhl B IIOMepon-a,llpOHHhIX BepIIIIIHax B paMKaX.LlIIHaMII'IeCKOH MO,lleJIII 

C y'IeTOM N II L'.1-II3o6apHhIX BKJia,llOB B s_-Kanane II CIIJihHhIX qiopM-q>aKTOpOB 

B3aIIMO,lleHCTBYKlIUIIX, a,llpOHOBj 

- ·- \;, 

- na 3TOH OCHOBe rrpoBeCTII IICC.lte,llOBaHIIe' BJIIIHHIIH pa3JIII'IHhIX 'IaCTeH aMIIJIII-

TY.llhl pacceHHIIH Ha BeJIII'IIIHY CIIIIHOBhIX 3q>q>eKTOB II C,lleJiaTb MO,lleJihHhIH aHa-
;;_ ..... •' 

JIII3 6y.llJIUIIX 3~CIIepIIMeHTOB ITO IIOJIHpII3aUIIOHHhIM JICCJie,llOBaHIIHM BhICOK0-

3HepreTII'IeCKOrO pacceHHIIH a,llpOHOBj 

IICCJJe,llOBaTh xapaKTepIICTIIKJI IIOMepOHHOro o6Mena II BJIJIHHIIe CTPYKTJphl 

KBapK.-IIOMepOiiHOH. BepIIIIIHhl Ha CIIIIH0Bhle 3q>q>eKThl rrpII BhICOKJIX 3HeprIIHXj 

- Bhl'IIICJIIITh q>a3Y KYJIOH-H,llepHOH IIHTepq>epeHUIIII B IIIIIpOKOH o6JiaCTII rrepe,lla'I 

IIMIIJJihCaj 

- llCCJie,llOBaTh BJIHHHHe HBHhIX ll,.HeHBHhIX MO,lleJihHhIX rrpe,llIIOJIO)KeHIIH rrpII o6pa-

6oTKe 3KCIIepIIMeHTaJihHhIX ,llaHHhIX II rrpoBeCTll KoppeKTHhIH aHaJIII3 HaII60Jiee 

TO'IHhIX ,llaHHhIX (3KcrrepIIMeHT KOJIJia6op~UHII UA4/2); 

- rrpe,llJI0)KllTh HOBhle 1I,lleII II MeTO,llhl ,llJIH IIOJiy'IeHIIH 0CHOBHhIX xapaKTepIICTHK 

aMIIJIIITJ.llhl pa~ceHH~H II3 3KcrrepIIMeHTaJihHOH IIHq>OpMaUIIH. 

Hayqmui: HOBH3Ha pa6oThl. 

IlpoBe,lleH e,llllHhIH IIOCJle,llOBaTeJihHhIH y'IeT rrepII<pepII'IeCKOro BhICOK03HepreTII

'IeCKOro B3aIIMO,lleHCTBllH a,llpOHOB C y'IeTOM N' 11-II306apHhIX BKJia,llOB B rrpoMe)Ky

TO'IHOM S-KaHaJihHOM COCTOHHIIH, CIIHHOB B3aIIMO,lleHCTBJIOIUIIX 'IaCTllU II IIX CIIJih

HhIX q>OpM-q>aKTOpOB ,llJIH ynpyrnx HJKJIOH-HJKJIOHHhIX, Me30H-HJKJI0HHhIX peaKUII_H. 

II peaKUIIII rrepe3apH,llKll. Ha 3TOH OCHOBe BrrepBhle II3J'Iena IIO,llpo6naa CTpJKTypa 

aMIIJlllTJ,llhl pacceHHllH B IIIllpOKOH o6JiaC_Tll rrepe,llaHHOro llMIIJJihCa n :rnepreTH'Ie

CKOM IIHTepBaJie :meprHH B3aHMp,lle,HCTBIIH. . 

IloJiy'IeHHaJl CTpJKTypa aMIIJlllTJ.llhl pacceHHHH II03BOJIHJia ouenHTh rIIIIOTe3hl 

0 IIOBe,lleHHII H B3aHMHOM COOTH0IIIeHHII pa3Jill'IHhIX 'IaCTeH aMIIJIHTY.llhl pacceHHIIH, 

I
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ou;emITb BKJia,n: a,n:pOHHOll aMnJIIITY.D:bI C nepeBopOTOM cnIIHa B KYJIOH-SI.D:epHyIO IIH
Tepq>epeHIJ;HIO. 

BnepBbie BbiqIIcJieHbI KYJIOHOBCKaJI q>a.Ja II KYJIOH-SI,nepHaJI q>a.Ja BO BTOpOM 6op
HOBCKOM npII6JIII)KeHIIII c yqeTOM a.npoHHOI'O q>opM-q>aKTopa II B IIIHpOKOll o6JiaCTII 
nepe,naHHOI'O MOMeHTa. 

KoppeKTHbill noCJieJlOBaTeJibHhlll aHaJIII3 pa3JIIIqHbIX MeTO,l{IIK BbI,l{eJiemu IIHq>op
MallIIII II3 3KCIIepIIMeHTaJibHbIX ,naHHbIX BnepBbie nOKa3aJI cyllleCTBeHHO Mo,neJibH0-
3aBIICIIMbill xapaKTep nonyqaeMOll IIHq>OpMallIIII. IloKa.JaHo, qTo IIMeeTCSI Mo,neJib
HaJI 3aBIICIIMOCTb pj{,l{a, TaK Ha.JbIBaeMbIX, 773KCnepIIMeHTaJibHbIX77 .naHHbIX II, COOT
BeTCTBeHHO, Tpe6yeTCSI 6onee KoppeKTHhlll aHaJIII3 noJiyqeHHOll 3KCIIepIIMeHTaJibHOll 
IIHq>OpMaD;IIII. 

Ilpe,nJIO)KeHbI pj{,l{ HOBbIX MeTO,l{IIK .nmc aHaJIII3a 3KcnepIIMeHTaJibHOll HHq>OpMa
llIIIl MaKCHMaJibHO B03MO)KHbIM MO,l{eJibHO-He3aBIICIIMbIM o6pa30M. 

BnepBbie o6Hapy)KeHbI HOBhle q>II3IIqecKIIe 3q>q>eKTbI: yMeHbIIIeHIIe HaKJIOHa .nmp
q>epeHllIIaJibHbIX ceqeHIIll B o6JiaCTII MaJibIX nepe,naq IIMnyJibCa, HaJIIIqIIe nepIIO,l{IIqe
CKOll COCTaBJISIIO!lle:ii no v'itT B aMnJIIITy,ne npOTOH-npoTOHHOI'O pacceSIHII.11; nonyqeubI 
ou;eHKII Bem1qIIHbI HOBbIX q>II3IIqecKIIX 3q>q>eKTOB ,l{Jljf 6y.nylllero noKOJieHIISI ycKOpII
TeJie:ii. 

Hayquo - rrpaKTnqecKoe 3Haqeune pe3yJILTaToB pa6oThl. 

HccJie,noBaHIIe CTpyKTYPbI aMnJIIITY.l{bI pacce.l!HIISI II03BOJIIIJIO BnepBble, npIIBJie
KaJI MaKCIIMaJibHO B03MO)KHblll 3KcnepIIMeHTaJibHblll MaTepIIan, ou;eHIITb BKJla.l{ II 
3HepreTIIqecKyIO 3aBIICIIMOCTb a,npOHHOll aMnJIIITY.l{hI C nepeBOpOT0M cnIIHa B KYJIOH
a,npOHHYIO IIHTepcpepeHD;IIIO, npe,nJIO)KIITb HOByIO MeTO,l{IIKY ou;eHKII 3Toro BKJia.l{a II3 
3KcnepIIMeHTaJibHOll IIH!pOpMaD;IIII npII nJIOXOM 3HaHIIII noJISipII3aD;IIII nyqKa. Bee 
3TO Heo6xo,nIIMO II aKTYaJibHO ,l{JI.ll pa3pa60TKH KYJIOH-SI,nepHoro IIHTepcpepoMeTpa no 
II3MepeHIIIO noJI.llpII3au;IIII nyqKa npII BhICOKIIX 3HeprIISIX Ha HERA-N u RHIC. 

IlonyqeHHble IlpeJlCKa3aHH.ll ,l{JI.ll 60JibIIIOI'O p.H,na q>II3IIqecKIIX 3cpcpeKTOB Heo6xo
,l{IIMbl ,l{Jljf IIJiaHIIpOBaHII.ll II npoBe.neHII.ll 3KcnepIIMeHTOB Ha ycKOpIITeJI.l!X 6y.ny!llero 
noKoJieHII.ll, OHII HaIIIJIII cBoe oTpa,KeHIIe B p.H,ne cpu3IIqecKIIX nporpaMM Ha RHIC II 
LHC (STAR, FELIX; TOTEM). 

-~ ';_.' '}. :·r,.~ .:- : • ~ 4 
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IlonyqeHHaJI CTpyKTypa BbICOK03HepreTIIqecKOJI aMnJIIITy,nhI pacce.l!HII.ll npe,ncTa
BJI.lleT Ba)KHYIO l!Hq>OpMallIIIO ,l{JI.ll pa3JIIIqHblX nony-q>eHOMeHOJIOrIIqecKIIX, perneToq
HblX II CTporIIX pacqeTOB B KBaHTOBOll xpoMO,l{IIHaMIIKe. 

Arrpo6aum1 pa6oThl H rry6nnKaum1. 
OcHOBHble MaTepIIanhI, pe3yJihTaThI II BbIBO.l{hI ,nIIccepTallIIII ,noKJia,nhIBaJIIICh Ha 
Me)K,nyHapo,nIIbIX KOHcpepeHllII.l!X, CIIMn03IIYM~X, pa6oqIIX COBelllaHII.l!X: Int. Work
shop, "Physics at UNK", IlpoTBIIHO (1989); III, IV, V, VI, VII Intern.· Workshops 
on "High energy spin physics", IlpoTBIIHO (1991,1993,1995); lly6Ha (1997); Intern. 
Workshops on Hign· ·energy spin physics" Prague (1997); Intern. Workshops on 
soft physics "Strong Interaction at large distances", Uzhgorod' (1994); "Hadrons-95: 
Diffraction" Novy Svet (1995); "Hadrons-96: Confinement" Crimea (19~6); Intern. 
Conferences "Fontiers in Strong interactions" Blois (1995) ; "Elastic and Diffraction 
Interactions" Seoul (1997); "High Energy Spin Physics" Am;terdam ·(1996). KpoMe 
Toro, pa6oThI o6cy,K,naJIIICh Ha ceccII.l!X 051<1> AH, Ha ceMIIHapax BJIT<I>, JIB3-JICB3 
OH5IH, H5IH PAR, H<l>B3, MH<l>H, H5I<I> MfY, LPTPE Universite P. & M. Curie 
(Paris) (1995, 1996, 1998 rr.) , DPhTh IPhN Oisay (1995,1996 rr.), INPh Lyon 

(1998). 

Ily6nnKaUHH 

OcHOBHOe co,nep)KaHue ,nIIccepTau;1rn OTpa,KeHO B 36 ··ny6JIHirnu;II.l!X, CITHCOK KOTO

pbIX npHBeJleH B HaCTO.ll!lleM pecpepaTe. 

CTpyKTypa H o6'beM pa6oThl 

llIIccepTaD;II.ll cocTOHT II3 BBe,neHII.ll, rnecTII rnaB II 3aKJII<)qeHIISI. Co,nep)KIIT 236 
CTpaHIIU TeKCTa, BKJIIQqaJI 61 pIICYHKOB II 22 Ta6JIIID;bl. CnucOK tiIITIIpyeMOH mne
paTypbI co.nep,KIIT 256 HaIIMeHOBaHIIH. 
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CO.IIEP)KAHME PABOTbl 

Bo eee.n;eHHH co.n;ep)KIITCH KpaTKaH IIHq>OpMalllIJI 0 paccMaTplrnaeMOH rrpo6ne
MaTIIKe, o6oCHOBb!BaeTCH aKTyanhH0CTh IIccne,n;oBaHIIH II pacKpb!BaeTCj{ co.n;ep)Ka-

" HIIe TeMbl .llIICcepTallIIII, q>opMJ1IIIpyeTCH Ile1Ib pa60Thl, ee H0BII3Ha II Hay'IHO-
rrpaKTII'leCKM IleHH0CTh, rrpe.n;cTaBneH rrnaH .llIICcepTallIIII. 

B nepeoii rnaee .llIICCepTallIIII pa3BIIBaeTCH BblC0K03HepreTII'!eCKM .llIIHaMII'le- . 
CKaH MO.n;enb a.n;poH-a.n;p0HH0ro pacceHHIIH C y'leT0M B3aIIMO.n;eii:CTBIIH Ha 601Ibll1IIX 
paCCT0HHIIHX. CooTBeTCTByroma11 aMII1IIITy.lla pacceHHIIH co.n;ep)KIIT 'laCTh, orrpe
.n;en11eMyIO CIIIIH He3aBIICIIMblM B3aIIMo.n;eii:CTBIIeM C q>eHOMeHonorII'leCKIIMII rrapaMe
TpaMII J:leHTpanbHhlX '!acTeii a,n;p0H0B, II aMII1IIITY.llY, orrpe.n;enHeMyIO B3aIIMo.n;eii
CTBIIeM Ha 601Ihll1IIX paCCTOHHIIHX, r.n;e 'ocHOBHOH BK1Ia.ll .n;aIOT TpeyronhHbie .llIIa
rpaMMbl C o6MeHOM 7r-Me30HaMII B t-KaHane. IIpII 3TOM rrpoBe.n;eH rrocne.n;oBaTe1IbHblli 
y'IeT N II ~-II306apnoro COCTOHHIIli B rrpoMe)KyTO'IHOM S-KaHane II CII1IhHblX q>opM
q>aKTOpOB B3aIIMO.n;eii:CTBJIOmIIX a.n;pOHOB. lln11 aMII1IIITY.llhl C rrepIIq>epII'IeCKIIM B3a
IIMOJJ;eil:CTBIIeM rrony'leHO rrpe.n;cTaBneHIIe B BIIJJ;e 

r;l2 (s, t) = if3N(,\ 1
,\2>(t) '/3m(t)s0 (t>, (1) 

r.n;e 13N(,\ 1,\2>(t) MO;{{eT rrpe.n;cTaB1IHTb HYK1IOHHblli II1III II3o6apHblli BKna.n; B CIIIIH-
3aBIICIIMYIO HYK1IOH-IIOMepOHHJIO BepIIIIIHY, a {Jm(t)s 0 <1> CTaH,n;apTHJIO CIIIIH
He3aBIICIIMYIO a,n;pOHHYIO BepIIIIIHY C CII1IhHblM q>opM-q>aKTOpOM. 3To 03Ha'!aeT q>aK
TOpII3allIIIO aMII1IIITY.llhl pacceHHIIH Ha CIIIIH-3aBIICIIMYIO a.n;poH-IIOMepoHHJIO Bep
IIIIIHHYIO qJYHKilIIIO II 06bI'!Hhlli BblCOK03HepreTII'!eCKIIli IIOMepoH, 'ITO COOTBeTCTByeT 
rro.n;o6Hoii q>aKTOpII3allIIII, rrony'!aeMoii B paMKax KXll [11) 

Oco6yro ponb rro.n;o6Hhlii MexaHII3M IIMeeT rrpII IIccne.n;oBaHIIII crrIIHOBoii CTPY1!'.
Typhl aMII1IIITJ.llhl pacceHHIIH pa31III'!Hb!X .llIIq>paKJ:lIIOHHbIX peaKJ:lIIli. -Hccne.n;oBa
HIIH TpeyronhHhlX JJ;IIarpaMM C Me30HHhIMII COCTaB1IHIOmIIMII [12, 13) IIOKa3anII, 'ITO 
aMII1IIITJ.llhl C II3MeHeHIIeM CIIIIpa1!bHOCTII rrpIIo6peTaIOT .llOII01IHIITe1IhHhlli q>aKTOp 
rrporropllIIOHanhHhlii .,/s, 'ITO rrpIIBO.llIIT K HeIIc'!e3aromIIM crrIIHOBhIM 3q>q>eKTaM B 
rrpe.n;ene Bb!COKIIX 3HeprIIii. BKna.n B aMII1IIITY.llY TpeyronhHhIX ,llIIarpaMM C 7r
Me30HHhlMII COCTaB1IHIOmIIMII, HarrpIIMep, HJK1IOH HJK1IOHHOro pacceHHIIH C N( ~-

6 

U3o6apoii) B rrpoMe)KyT0'IH0M S-C0CT0HHIIII M0)KH0 rrpe.n;cTaBIITh cne.n;yromIIM o6pa-

30M: 

2 

T ,\1,\2 ( ) 91rNN(t:,.) J ,4 T ( I ) N(t:,.) s,t. = i(21r)4 . a q 1rN s,t (2) 

<f'N(t:,.)[(k - q), q2]<,?N(t:,.)[(p - q), q2) 
fA1A2(q,p,k,} 

[q2 - M'/,(t:,.) + fr][(k-;:-- q) 2 - µ 2 + il)[(p - q) 2 
- µ 2 + il), 

3,n;eCb AJ, A2 - CIIIIpa1!bHOCTII HJK1IOHOB, T,rN - aMII1IIITJ.lla 7r N-pacceHHIIH, f -
rrpe.n;cTaB1IHeT MaTpII'IHJIO CTpyKTYPY 'IIIC1IIITe1IH COOTBeTCTBJIOmeii JJ;IIarpaMMhlj 
<f'NN(t:,.) BepIIIIIHHM q>yHKJ:lIIH, Bb16paHHM B .llIIII01IbHOli qiopMe C rrapaMeTpOM f3N(C:,.)· , •. , ' 

• l He\ OC!j:OB~ II01IJ'IeHHOro rrpe,n;cT_aBneHIIH JJ;1IH aMII1IIITJ.llhl pacceHHIIH C J'IeTOM B3a-
IIMOJJ;eliCTBIIH Ha 601Ihll1IIX p~CCTOHHIIHX B .llIICCepTallIIOHHOH pa6oTe Bhl'IIIC1IeHhl . . 
CIIIIHOBble aMII1IIITJ.llhl Me30H-HJK1IOHHOI'O II HJK1IOH-HJK1IOHHoro yrrpyroro pacce-
HHIIH. IIpII 3TOM rrpOBe.n;eH rrocne.n;oBaTe1IbHhlli y'leT BK1Ia.D;OB HJK1IOHa II ~33-• • ' 

• • I , 

~no6apuoro COCTOHHIIj{ B S~KaHane, pa3HOCTh II CJMMa KOTOpbIX BO MHOroM orrpe.n;e-. ·, -
]lj{IQT Be'.1II'IIIHf aMII1I~TY.llhl C rrepeBopOTOM CIIIIHa ,IJ;]lj{ yrrpyrIIX HJK1IOH-HJK1IOHHhlX, 
Me30H-HJK1IOHHbIX peaKilIIli II JJ;1Ij{ peaKJ:lIIII rrepe3apH.llKII, COOTBeTCTBeHHO. 

Y'leT CII1IhHbIX qiopM~q>aKTOpOB B COOTBeTCTBJIOmIIX BepIIIIIH1:X II rrpe.n;acIIMIITO
TII'!eCKIIX BKna.n;oB II03B01III1I KOppeKTHO OIIIICaTb B paMKaX e.D;IIHOli MO.n;enII JJ;IIq>
qiepeHJ:lIIa1!hHble ce'!eHIIH II CIIIIHOBble 3q>q>eKTbI yrrpyrIIX a.n;poH-a.D;pOHHhIX peaK
J:lIIli 7r+-N ➔ 1r+-N, K+- N ➔ K+- N , N N ➔ N N .II peaKillIII rrepe3ap11,n;KII 
11"-p ➔ 1r0n., Y'leT II30TOIIII'leCKIIX q>aKTOpOB rrpIIBO.llIIT K cne.n;yromIIM Bb!pa)KeHIIHM 
,IJ;]lj{ aMII1IIITY.ll 71"± p B3aIIMO.lleliCTBIIH: 

r.+-
0 

r+- = 1r-p➔1rOn 

1 ( ,r+ -- T p + T" P) - 3r+- + 2r+- · 2 ± - N t:,. , 

1 . 1n -(T"+P - T"-P) = 2 0.r+- - ~r+g, . +- V L. N 3 t:,. • 
(3) 

Cne,n;CTBIIeM (3) j{B1!HeTCH cymecTBeHHM KOMIIeHCaJ:lIIj{ BKna.n;oB NII ~33 COCTOH
HIIli B yrrpyrIIX rrpol:leccax. B peaKJ:lIIj{X C o6MeHOM 3apH.llOM 3TII BK1Ia.D;hl CK1IaJJ;bIBa
IOTCH, 'ITO IIpIIBOJJ;IIT K 6onbll10li Be1III'llrne aMII1IllTJ.llhl C ll3MenemreM crrnpanhHOCTll 
B 11"-p ➔ 11"0n B3aHMOJJ;eHCTBIIII (cM. pHC. 1.) 
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Puc. '1: 1::--;,➔1rOn (cnnoIIIHaJI m1mu1'-. Puc. 2: AN pp- ll pp-pacce11Hll1! 

ImT; IIYHKTllpHall - Re T) naHHble H3. (c~JIOIIIHaJI n IIITp.llXOBaJI JI~Hll~) - npn 

(14]). . vs'= 17 r3B j naHHble (15]). 

B~'.rncneHHaJI B Monenn a~aJI.ll3npyromaJI cnoco6HocTh .nn11 anpo~-anpoHHhIX pe-: 
aKUllH oco6eHHO BeJI.llKa B o6JiaCTll pe3KO-BbI.pa)KeHHOro nmppaKUll0HHOI'O MllH.llMyMa 

.ll OCTaeTC11 nocTaToqHo 3Haq.llTeJibHOH IIpll 60JibIIIllX nepe,n:aqax llMIIYJibCa (pnc. 2). 

Bo BTopoii rnase paccMaTpnBaIOTC11 cnencTBll11 nn11 pp- .ll p-pacce11H.ll11, BhITe-

Karomne .ll3 cTpyK~YPhI a~nJI.llTY.IlhI pacce11Hn11, iionyqeHHOH B paMKax pa3pa6oTaH

Hoii MO,lleJI.ll. TaK, pacCMOTpeHa 3aBllCllMOCTb pa3JI.llqHI,IX q>.ll3llqeCK.llX 3q>q>eKT0!3 

OT BemecTBeHHOH qacT.ll aMIIJI.llTY.IlhI pacce1!H.ll11 6e3 nepeBOpoTa CII.llHa. Ha OCHOBe 

MO,lleJibHOro aHaJill3a aMIIJillTY):{hI BhICOK03HepreTllqecKoro pp- .ll p-pacce1!H.ll11 nony~ 

qeHo 06011cHeH.lle noBe,UeH.ll:11 nnqiq>epeHUllaJibHhIX ceqeHnii n non11pn3aU.ll.ll B o6nacT.ll 

.Il.llq>paKU.llOHHoii cTpyKTyphI. 

IIonyqeHhI npe,UCKa3aH.ll11 ,llJI11 p11,lla HOBhIX 3q>q>eKTOB, 3aBllC11III.llX OT IIOBe,UeHll11 

·BemecTBeHHOH qacTll aMIIJillTY.IlhI pacce11H.ll1! no t ll s. TaK, npe,UCKa3hIBaeTC11 3qi'.. 

q>eKT cymecTBeHHO pa3HOH IIOJI11pll3aU.ll.ll B o6naCT.ll nnq>paKUllOHHOro M.llH.llMyMa ,llJI11 

3TllX peaKUllH npn PL = 100 r3B .ll np.ll6Jill3llTeJibHO O,ll.llHaKOBOH IIOJI1!pll3aU.ll.ll IIp.ll 

PL > 500 r3B. IlpenCKa3bIBaIOTC11 nocTaToqHO 6oJibIIIlle CIIllHOBble 3q>q>eKThI np.ll 

CBepXBhICOK.llX 3Hepr.ll11X, npn6Jill3llTeJibHO O,ll.llHaKOBhle ,UJI11 npoTOH-IIpOTOHHOro .ll 

npOTOH-aHTllIIpOTOHHOro pacce11Hll1!. 
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PacCMOTpeHa 3aBllC.llMOCTb pa3Hb!X qacTeii nonyqeHHOH aMIIJI.llTY.Ilbl pacce11H.ll1! 

oT nepenaHHoro .llMnynhca. IloKa3aHo, qTo B o6nacTH 3Hepr.llH pacce11H1111 2-T3B 3ii:

KOHaJI ,llOCTHraeT CBoero YHHTapHoro npenena Ha MaJibIX np.llUeJibHhIX paccT011HH11X 

(puc. 3.), qTo IIpHBO,llHT K H3MeHeHHIO .IlHHaMHKH anpoHHOro B3aHMO,UeHCTB.ll11 . 

IIonyqeHhl · cooTBeTCTByromue npenCKa3aHH11 nn11 ynpyroro pp-pacce11H1111 np.ll 

3Heprun LHC. B paMKax Monen.ll noKaJaHo, qTo noJio)KeH.ll:11 Ha ocH t Hyneii Beme

cTBeHHoii .ll MHllMOii: qacTeH aMIIJI.llTY.Ilhl pacce11HH11, CB1!3aHHhIX C H3MeHeHHeM 3HaKa 

3THX aMIIJIHTY.Il, CHJibHO paCXO,ll11TC11 npH pocTe 3Hepr.ll.ll pacce1!HH11, qTO Be,lleT K 

3anonHeHHIO .IlHq>paKUHOHHoro M.llH.llMyMa np.ll 3Hepr.ll11x SPS. OnHaKo np.ll cyme

cTBeHHO 6oJibIIIHX 3Hepr.ll1!X IlOJIO)KeHH11 3THX Hyneii C,llBllraroTC11 B o6JiaCTb MaJihIX 

t, H OH.ll CHOBa c6JIH)KaIOTC11 (pHc.4.), qTo npHBe,lleT K Il011BJieH.llIO .IlHq>paKUHOHHoro 

MilHHMyMa B o6JiaCT.ll cpaBH.llTeJJbHO He60JibIIIHX nepenaq HMIIYJibCa . 

1., ~--~------~--~---, 
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' ... ····· ······. '' '',' ',, 

0.5 
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0.2 

',, 
', 
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Puc. 3: MH.llMaJI qacTb 3HKOHana 

aMilJIHTY.IlhI 6e3 nepeBopoTa CIIHHa 

( CilJIOIIIHaJI JI.llH.ll:11 - npH vs = 53 r3B; 

IIITpnxoBaJI JillHH11 - npu vs= 14 T3B. 

JS~~~-----......---~-~-~-, 
.'}J.O ,-:::-~---........ 
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' 2.0 "'--..... 
'-

"'-, ...... __ 
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O.O 100 2 ., • 1000 

,/~(,cV 

Puc. 4. Hyn.ll MHUMoii ( cnnoIIIHaJI pp 

u IIITpux-nyHKTnpHa11 pp-pacce11Hne) u 

BemecTBeHHOH qaCTll (mTpUXOBa11 pp 

.ll nyHKT.llpHa1! pp JI.llHlln) aMITJIHTY.Ilhl 

6e3 nepeBopoTa cnnHa . 

MccnenoBaHO BJI.ll11Hne cymecTByromero cn.llH-3aBncnMoro noMeponHoro BKnana 

na nuqiq>epenunanbHhle ceqenu11 c napannenbHhIMU n anTnnapanneJihHhlMH cnuna~m 

a(tt) U a(t-1-); BbrqucneHhl ux BeJI.llqHHbI .ll 3aBHCllMOCTb OT 3HeprH.ll pacce11nu11. BbI

IIOJIHena ouenKa B03MO)KHhIX cTaTllCT.llqecK.llX ourn6oK .UJI11 peaJibHOro q>UJHqecKoro 

3KcnepnMeHTa B o6nacTn 3Heprun RHIC. IloKaJano, qTo 3q>q>eKT cnunoBoro BKnana 

9 



6y.ueT He MaJI ll BIIOIIHe ll3MepllM C ,llOCTaTO'IHO MaJibIMll CTaTllCTll'leCKllMll onrn6-

KaMll rrpu rrepe.uaqax HMrrynhca jtj ~ 2-;.. 3 (r3a)2
• '.:hu ll3MepeHH~ crr;co6Hbl .uaTh 

llHq>OpMaUllIO O CB.!13ll IIOMepoHa ll CTpJKTJpbI a.upoH-a,llpOHHOH aMIIIIllTJ,llhl pacce.11-

Hll.!I. 

Ha 6a3e aHaJill3a Hll3K0-3HepreTtt'leCKllX 3KCIIepHMeHTaJihHhIX .uaHHbIX C llCIIOIIh-

30BaHHeM cpeHOMeHOIIOrll'leCKOH C,TPYKTJpbl aMIIIIllTY.llbI pacce.!!Hll.11, orrpe.ueneHHOH ~ 

(16J, IlOIIJ'leHa aMIIIIllTJ.l{a pacce.!!Hll.11, OIIllCbIBaIOIUa.11 3KCIIepllMeHTaJibHbie ,llaHHble 

no IIOII.!!pll3aUllll B o6naCTll cpaBHllTeIIbHO Hll3KllX 3Hepruii pacce.!!Hll.11 6 :$ PL :$ 200 
r3B / c.· IIonytieHbl 3HepreTH'leCKHe 3aaucttMocTH oT.uenhHbIX <IacTeii aMrrnHTJ.llbl 

pacce.!!Hll.11 IIpll pa3IIll'IHblX rrepe.ua<Iax llMIIJIIbca, HarrpllMep ( CM. pllc. 5 ll 6). 
Btt.uHo, ~To ux rroB~.ll~HHe c rrepe.ua<Ieii HMrrynhca HMeeT cymecTBeHHO pa3Hblii xapaK-. . .. 

Tep .rin.11 pa3IIH'l'iihlx 3Hepruii. '.:ho o3Ha<IaeT, <ITO rurroTe3y_ o rrpu6ntt3HTeIIhHO o.uu-

HaKoaoM rroae.ueHllll CIIllpaJihHbIX aMIIIIllTY.ll (6e3 y<IeTa KllHeMaTH'leCKllX cpaKTOpoa) 

MO)KHO llCII01Ih30BaTh TOIIbKO B O'leHb J3KOM llHTepaa.ne MaJibIX rrepe,lla'I llMIIJIIbCa 

ll, COOTBeTCTBeHHO, He1lb3.!I _rrpttMeH.!ITh Ilpll aHaJill3e cymecTBJIOIUllX 3KcrrepttMeH

TaJihHbIX ,llaHHbIX IIOII.!!pll3aUllOHHbIX 3KcrrepttMeHTOB, 'ITO .uena.noch B p.11.ue pa6oT. 

IIony'leHHble B ,llllCCepTaUHOHHOH pa6oTe aMIIIIllTY.llhl II03B01Ill1Ill orrpe.uenllTh ae

IIll'lllHY ll 3HepreTH'leCKYIO 3aBtICllMOCTh ,llOIIOIIHllTeIIhHOro BKJJa,lla a.upoHHOH aMIIIIll

TY.llbl C rrepeaopoTOM CIIHHa B KJIIOH-.11,llepHyIO llHTepcpepeHUllIO, 3HaHlle KO.Toporo 

Heo6xo,llllMO IIpll rrpoeKTllpOBaHllll llHTepcpepoMeTpa ,ll]l.11 ll3MepeHll.!I IIOII.!!pH3aUllll 

rry<IKa. 
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'&'0.02 ~ • • -- • • • • • -- ----- -- -------
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0.001----------""'/-
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) 0.001 a) 

PHc. 5: OTHOIIIeHHe ReF+- / /!ti K PHc. 6: OTHOIIIeHue I mF+- / /!ti K 

lmF++. lmF++. 
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B TpeTheii: rJiaBe ,llllCCepTaUllll B paMKax 3HKOHaJihHOro rrpu6mr)KeHll.!I rrony~ 

'leHa B3allMHO O,llH03Ha'IHa.!I CB.!13h Me)KJlY 3Ha'leHHeM 3HK0HaJihHO.H <pa3bl rrpll Hyne

BbIX rrpllUeIIhHhIX rrapaMeTpax X ll OTHOUieHlleM yrrpyrux ll IIOIIHbIX ce'leHll.H 

G" el ll G" tot: 

ae1 1 (2T1(X) - T1(2X)] + b · µ[2T2(X) - T2(2X)] 
a-tot = 2 T1(X) + b · µT2(X) 

(4) 

3neci.: 
OO (-xr OO (-xr 

T1(X) = - L -2 -, ; T2(X) = - L --, , 
n=l n n. n=l nn. 

(5) 

a b ll µ eCTb 3<p<peKTllBHbl.H pa.uuyc ll Macca BXO,ll.!IJUlle B 3.HKOHaJihHOe rrpe.ucTaBIIeHHe 

aMIIIIllTY.llbI pacce.!!Hll.11. OcHOBh!Ba.!!Ch Ha 3TllX 3Ha'leHll.!IX X;, M02KHO IIOIIJ'lllTh 

llHTepcerrT eB ll]lll CTeITeHb norapllq>Mll'leCKOro pocTa nB' 

B - ln[X(s1)/X(s2)] +ln[l +,ln(s1)]/ln(si/s2), 
e - In(sifs 2 ) l+,ln(s2) 

(6) 

B ln(X(s1)/X(s2)] l+,ln(s1) 
n = ln(ln(s1)/ln(s2)) +ln(l+,ln(s2)]/ln(ln(s1)/ln(s2)). (7) 

Ha ocHoae aHa.ntt3a .uaHHhIX CDF Konna6opauuu [17] 6b!JI rroKaJaH pocT llHTepce

ITTa IToMepoHa a o6rracTH 3Hepru:.ii SPS ITO cpaBHeHHIO c o6rracThIO 3Hepruii ISR. 
Eb!JIO Haii.ueHo, 'ITO HHTepceITT 3HKOHaJIU:3HpoBaHHOro ITOMepoHa ITpHMepHO B .uaa 

pa3a MeHhUie liHTepceITTa 3aTpaBO'IHOro ITOMepoHa, 'ITO, B ITpHHUHITe, ,llaeT B03M02K

HOCTh .un.11 cornacoaaHH.11 6oJihIIIoro HHTepceITTa rrorry<IaeMoro B KXll pac<IeTax c 

Ha6nro.uaeMbIM Ha 3Kcrrepu:MeHTe. IIoKaJaHo, 'ITO .uaHHble CDF Konrra6opauu:u: ITO 

OTHOUieHHIO yITpyru:x ce'leHll.H K ITOJIHbIM ITO,llTBep)K,llaIOT 60JibIIIOe ITOIIHOe ce'leHu:e 

OKOJIO 80 M6. ITpll vs= 1800 I'3B, ITOJiy'leHHOe 3TOM )Ke KOJIJia6opauu:e.ii, ll ITPOTH

aope<IaT 3Ha'leHHIO O-tot = 71 M6. 

Hccrre.uoaaH B03MO)KHbIH BKJia,ll OT pa3Jill'!HbIX IIOTeHUHaIIOB, pe3KO MeH.!IIOIUHX 

caoe ITOBe.ueime Ha OITpe.ueneHHOM, ,llOCTaTO'IHO 60.nbIIIOM paccTO.!IHHH, - MO,llliq>HUH

poaaHHOro ITOTeauua.na (18], CKP-IToTeHun:a.na c cu:aryrr.11pHOCThIO aa: KOHe'IHOM pac

CTO.!IHHH (19], CTpJHHOro THIIa [20] ,' a aMITJIHTY.UY a.upoa-a.upoHHOro pacce.!IHH.11. Ilo
Ka3aHo, 'ITO TaKu:e BKIIa,llbl MoryT rrpHBO,llliTh K OCUHIIII.!!Uli.!IM c 6onhIIIOM '!aCTOTOH 
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ll 3aBllCXIIIllM OT q rrepllO}lOM B BerrrecTBeHHO:ii qaCTll aMIInllTYJlbI pacceXHllX rrpll Ma

JibIX rrepe}laHHbIX llMIIYJibcax. IlpoBe}leHHbI:ii aHaJill3 3KCrrepllMeHTaJibHbIX }laHHbIX C 

y'IeTOM BKJiana TaKllX IIOTeHUllaJIOB II03BOJillJI IIOJIY'IllTb rrapaMeTpbI IIOTeHUllaJia ll 

OIIllCaTb llMeIOrrrllecx OCUllJIJIXUllll B nmpcpepeHUllaJibHbIX ce'IeHllXX. 

BbIIIOJIHeH aHaJill3 CIIllHOBO:ii CTpyKTYPbI aMIIJillTYJlbI KBapK-KBapKOBOro pacce

XHllX rrpll BbICOKllX :meprllXX ll rrepenaqax llMIIYJibca ltl > 1 f3B2
• BbIJill BbI'Ill

cJieHhI HerJiaBHbie JIOrapllq>Mll'IeCKlle 'IJieHbI aMIIJillTYJlbI paccexHllX ll paCCMOTpeHbI 

. BKJia}lbI pa3Jill'IHO:ii MaTpll'IHO:ii CTPYKTYPhI B aMIIJillTYJlY c rrepeBopoToM CIIllHa. l1x 

BeJill'IllHbI 0Ka3bIBaIOTCX He CJillIIIKOM MaJibI, HO OT}leJibHbie CJiaraeMbie CllJibHO KOM

rreHcllpyroT npyr npyra }lJIX KBapKOB Ha MaCCOBO:ii IIOBepXHOCTll. BbIJia IIOKa3aHa 

B03MOJKHOCTb cpaKTOpll3aUllll CIIllH-q>JillIIOBO:ii aMIIJillTYJlbI Ha 3aBllCXIIIYIO OT CIIllHa 

'IaCTb, orrpenenxeMyro BKJia}laMll 60JibIIIllX paCCTOXHll:ii, ll BbICOK03HepreTll'IeCKllH 

6ecCIIllHOBbI:ii IIOMepoHHbI:ii o6MeH. 

{T(s,t))nJ = A29(s,t) (1 + O(as)) 

{T(s,t))1 = A29 (s,t) I: {B;)J-
i=a .. c 

(8) 

OTMeTllM, 'ITO BKJia}l OT}leJibHbIX CTPYKTYP He MaJI no OTHOIIIeHllIO K e}lllHllUe (BeJill

'IIrna aMIIJillTYJlbI 6e3 rrepeBopoTa CIIllHa, HOpMllpOBaHHalI Ha A29 (s, t) 'IJieH), O}lHaKO 

OHll llMeIOT pa3Jill'IHbie 3HaKll ll cyrrrecTBeHHO KOMIIeHCllpyroT npyr npyra B IIOJIHO:ii 

aMIIJillTYJle. 

B <JeTeepTOH I'JiaBe }lllCCepTaUllll pa3pa6oTaH MeTO}l BbI'IllCJieHllX !pa3bI KYJIO

HOBCKO:ii aMIIJillTYJlbI BO BTOpOM 6opHOBCKOM IIpll6JillJKeHllll c y'IeTOM cpopM-<paKTOpa 

B3allMO}le:iicTBYIOIIIllX HYKJIOHOB. IloKa3aHo, 'ITO TO'IHbie BbI'IllCJieHllX !pa3bI c MOHO

IIOJibHbIM cpopM-cpaKTopoM, llCIIOJib30BaHHbIM paHee, OTJill'IaIOTCX OT pac'IeTOB (21]. 
BbI'IllCJieHHalI cpa3a KYJIOHOBCKO:ii aMIIJillTYJlbI C }lllIIOJibHbIM cpopM-<paKTOpOM cyrrre

CTBeHHO ll3MeHXeT IIOBe}leHlle cpa3bI KYJIOH-X}lepHO:ii aMIIJillTYJlbI, oco6eHHO B o6JiaCTll 

ltl > 0.05 (f3B2). <l>opM-<paKTop pa3Jiarancx Ha pX}l 'IJieHoB ll, KaK pe3YJibTaT, BO 

BTopoM 6opHOBCKOM rrpll6JillJKeHllll aMIIJillTY}la MOJKeT 6bITb rrpencTaBJieHa B Bll}le 

pX}la CJiaraeMbIX, rrpencTaBJIXIOIIIllX IIpOll3Be}leHlle OT}leJibHbIX 3HKOHaJibHbIX !pa3 Xi 
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COOTBeTCTBYIOIIIllX 6opHOBCKIIX aMIIJIIITyn: 

1 Loo F/b = --:- [{2 0 2} + {2 0 3}]J0 (bq)bdb, 
2z o 

(9) 

rne 

{2 0 2} = x~x~ - x~x~ - x~x~ + x~x~, 

{2@ 3} = -x~x; - x;x~ + x~x; + x;x~ + x;x;. 
TaKoe pa3JIOJKeHrre II03BOJIIIJIO TO'IHO Bbl'IIICJillTb Bee MHoroKpaTHbie llHTerpaJibl 

ll IIOJIY'IllTb COOTBeTCTByrorrryro }lOIIOJIHIITeJibHYIO 'IaCTb cpa3bl Ve, orrpenenxeMyro 

cpopM-cpaKTopoM, 6e3 Tpe6oBaHllX t ➔ 0. Ilony'IeHHbie pe3yJibTaTbI COBIIa}laIOT C 

rrpe}lbIJlYIIIllMll BhI'IllCJieHllXMll [21] rrprr t ➔ 0, onHaKo HMeIOT rrpllHUIIIIHaJibHO pa3-

JIH'IHoe rroBeneHrre rrpn 6oJihIIIHX It It (prrc. 7. ). 

IlonytJeHo 3:iiKOHaJihHoe rrpe.zicTaBJieHne nnx rronHoil: KynoH-xnepHoil: cpa3bI, XBJIX

romeil:cx aHaJIOroM cpopMyJibI West-Yennie (22], HO II03BOJIXIOIIIee BbI'IlICJIXTb KYJIOH

xnepHyIO !pa3Y BO BCeil: }lll<ppaKUIIOHHOH o6JiaCTll OOallMO}leHCTBIIX anpoHOB. 

Ll2 2 foo -
rp = In 4 + 2'")' + A(s, Ll) lo 15c(p )(1 - exp( -2ioh(P, s) )Jo(pLl)dp, (10) 

- 5 Ap 5 oe(P) = 2plnp + 2pKo(pA)[l + 
24

A2p2) + 12-I<i(pA)[ll + 4A2p2). (11) 

~ 0.50 

' " p 0.40 

O.JO 

020~ 
0.10 , 

' 
0.00 

--- --
0.00 0.02 0.0~ 0.06 0.08 0.10 

I (t: .. _r7) 

Pnc. 7: Ilbt'IllCJiemiax Ve ( cunorrruax 

JIIIHIIX - C }lllIIOJibllbIM cpopM-qiaKTopoM' 

nyHKTHpllall - C MOHOIIOJibllblM cpopM-

qiaKTopoM upn A 2 = 0. 71 /3 u rrrTp11xo

Ball - <jia3a 113 (211). 
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O.OA 1 ---------------~ 
... i_ 0.06 

0.04 

o.o, 
0.00 

-0.02 

0.04 

· 006 

-0.08 

-01~~-0:---..,------~-----___..J 
'·' " ,.e, 1.1!1 ,o 

-t(f,eV') 

Pnc. 8: Ilrrnan Kynou-xnepnoil: n11Tep

qiepe11un11 B AN ( IIYHKTHpHall JIHHHX If 

IIOJIHall JIHHIIH - 6e3 ytieTa II C y'IeTOM 

KynoH-XJlepHoil: cpa3bI). 



3nr pactJeTbl noJBOJIHJIH JTOtJHHTh qiopMy nom1pH3aUHH B o6nacTH MaJihIX ne

pe,naq HMnJJihCa H BnepBhie noJIJtJHTh BeJIHtJHHY H :rnepreTHtJeCKYIO JaBHCHMOCTh 

AN (puc. 8) II CITHHOBoro KoppeJUIUHOHHOro napaMeTpa ANN B o6JiaCTH .UHq>paKUH

OHHoro MHHHMJMa, 06JCJIOBJieHHble KJJIOH-l!,ZlepHOH HHTepq>epeHUHeii:. TaKHe BbltJH

CJieHHll oco6eHHo Ba)KHhI .ZlJill 6y.nymrrx 3KcnepHMeHTOB Ha ycKoprrTeJil!X HERA-N, 

RHIC, LHC. 

B DJITOH rJiaBe ,ZlHCcepTaUHH paccMOTpeHbl Bonpocbl onpe.u.eneHHll OCHOBHbIX 

napaMeTpOB aMnJIHTJ,Zlbl pacCel!HHll B o6JiaCTH MaJibIX nepe,naq HMnJJihCa (°;OJIHbIX 

cetJeHHH - u tot, HaKJIOHa .UHq>q>epeHUHaJihHbIX cetJeHHH - B, OTHOilleHHll BeIUeCTBeHHOH 

H MHHMOH qacTeii: aMnJIHTJ.ZlbI paccel!HHll -p, q>aJbI KJJIOH-l!,ZlepHOro paccel!HHll -¢) 
Ha. OCHOBe aHaJIHJa 3KCnepHMeHTaJihHbIX .naHHbIX no ,ZlHq>q>epeHUHaJihHbIM ceqeHHl!M 

npoTOH~npoTOHHOro H npOTOH-aHTimpoTOHHOro ynpyroro paccel!HHll. IloKaJaHo, tJTO 

nonyqaeMble "3.KcnepIIMeHTaJihHble" BeJIIItJIIHbl l!BJil!IOTCll B ,ZlOCTaTOtJHOH CTeneHII 

MO,ZleJihHO-JaBIICIIMbIMII. 

TaK, Ha OCHOBe nonytJeHHoro ypaBHeHIIll ,ZlJill MHIIMOH 'qacTII aMnJIIITJ,ZlbI pacce

l!Hlfll 

/mFN(s,t) = 

+ 

p+ a</> F 
. 1 +p2 C 

[( p + o¢)2 F 2 _1 _(_!_ du(s, t) _ F 2)] 1; 2 
1 + p2 C + 1 + p2 71" dt C , 

(12) 

npoBe,neHHbIH aHaJIH3 pl!,Zla BblnOJIHeHHbIX 3KcneprrMeHTOB nOKaJaJI HeCOOTBeTCTBHe 

qiopMbI, nonytJaeMOH MHHMOH lJaCTH aMnJIHTJ,ZlbI paccel!HHll, Hel!BHO 3aJIO)KeHHOMY 

npennoJIO)KeHHIO o6 ee 3KcnoHeHUHaJihHOM nOBeJJ.eHHH. PaJpa6oTaH'irM MeTO,ZlHKa 

onpe,neJieHHll 6aJOBbIX napaMeTpoB C HaJIO)KeHHbIM ycJIOBHeM 06 .o6l!3aTeJibHOM no-; 

ny'leHHH 3KCnOHeHUHaJI1;>HOH 3aBHCHMOCTH aMnJIHTJ,ZlbI paccel!HHll OT nepe.u.aHHOro 

HMnJJihCa npHBO,ZlHT K OTJIH'IHIO nonyqaeMbIX 6aJOBbIX BeJIH'IHH OT onpe,neJieHHbIX 

B 3KCneprrMeHTaJihHhIX pa6oTaX. 8TO 03Ha'!aeT, tJTO noJIHble ce'!eHHll Utot( s) H na

paMeTp p(s, t = 0) , BXO,lll!IUHe B cymecTBJIOIUHe aHaJIH3bl 3KcneprrMeHTaJihHbIX 

,naHHbIX !Ia OCHOBe nrrcnepcrroiiHbIX COOTHOIIIeHrrii, H pa3JIHtJHble 3KCTpanOJil!IJHOH

Hble qiopMJJibI ,ZlJlll pocTa nOJIHbIX ceqeHHH MoryT HMeTh HeCKOJihKO HHble 3HatJeHHll, 

14 

ll 
it 
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a caMII aHaJIH3bl l!BJil!IOTCll TaK)Ke, B HeKOTOpoii: CTeneHH, MO,ZleJibHO-JaBIICIIMbIMH • 

Ha 3TOH OCHOBe 6bIJI npoBe,neH ,neTaJihHblll ;MO,ZleJihHO-JaBHCHMbIH aHaJIH3 BbICO

KOTOtJHbIX 3KcnepHMeHTaJihHbIX ,naHHbIX no ynpyroMy pp-paccel!HHIO KOJIJia6opaIJHH 

UA4/2 nprr vs = 546 r3B. B peJyJihTaTe 6bIJIO OTKpbIT HOBblll 3q>q>eKT - yMeHh

meHHe HaKJIOHa nrrqiqiepeHUHaJihHbIX a,npoHHbIX ceqeHHH B KJJIOHOBCKOH o6JiaCTH ne

pe,naq HMnyJihca (prrc. 9.). IloKaJaHo, tJTO 3TOT 3q>q>eKT MO)KeT 6b1Th o6'bl!CHeH 

HaJIH'!HeM BKJia,Zla cnHHOBOH aMnJIHTJ.Zlhl, '!TO noJBOJil!eT BOCCTaHOBHTh 3KcnoHeH

UHaJihHJIO JaBHCHMOCTh aMnJIHTJ,ZlbI ynpyroro paccellHHll 6e3 nepeBopoTa cnrrHa. 

EbIJIO TaK)Ke noKaJaHo, tJTO JHatJeHrre p B 3TOM 3KCneprrMeHTe paBHO .19 ± .04 , tJTO 

cymecTBeHHO OTJIHtJaeTCll OT JHa'leHHll noJiy'leHHOro nprr aHaJIHJe 3TOro 3Kcneprr

MeHTa tJJieHaMrr Konna6opaurrrr UA4/2 (prrc. 10). 

.., 16.8 

i ~~ . l l I l I I I l l I L llj!ll,,, .. 
I I I I 

152 f f I I I i ! 

144f I I . .,. ! ! ! ! I 
1J.6 

0.000 0.01 6 0.032 0.048 0.064 
m/2 GeVl 

Pwc. 9: Benrr'IHHa HaKJIOHa KaK q>yHK

UHll rrccne,nyeMoro HHTepBana !1t, 6e3 

0.12 
0,000 0.01 6 0.032 a 0.046 0.064 

ltl/2GeVl 

Pwc. 10: Benrr'IHHa p KaK q>JHK

IIHll rrccne.u.yeMoro HHTepBana !1t, 6e3 

y'leTa - 6 H C y'leTOM - 0 cnHHOBOro yqeTa - 6 H. ~ y'leTOM - 0 cnHHOBOro 

BKJia,na. BKJia,na. 

IloKaJaHo, tJTO BbICOKOTOtJHhle ,naHHble dN/dt UA4/2 KOJIJia6opaIIHII nprr vs= 
541 r3B coBMeCTHMhl c npe,ncKaJaHHHMH Auberson - Kinoshita - Martin (AKM) 

(23] Trrna OCIIHJIJil!IIHH B o6JiaCTII OtJeHh MaJibIX nepe,naq HMnJJibCa •. 8TH OCIIIIJI

Jil!IIHH l!BJil!IOTCll nepIIo,nrrtJ:eCKHMH no Jftf, c xapaKTepHbIM ,nJill AKM neprro,noM 

~ 2. 10-2 r3B. Ilpe,nJIO)KeH MeTo,n, n03BOJIHBilllIH noKaJaTh CTaTHCTHtJeCKH ,ZlOCTO

BepHoe HaJIHtJHe TaKoii neprro,nrrtJeCKOH '!aCTH aMnJIHTJ,Zlbl paccel!HHll B cymecTBy

IOIUHX 3KcneprrMeHTaJihHbIX ,naHHbIX. IlpoaHaJIH3Hp0BaHbl: cne,ncTBHll nprrcyTc'TBHll 
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ocuIIJ1JIIIpy10rueil: <J:acTII nmr orrpeneneHmr BeruecTBeHHoii <J:acTII aMIIJIIITynhl pacce.11-

HII.II 6e3 rrepeBopoTa crrIIHa. 

B 'mecToii rnaee n11ccepTau1rn: rrpenno2KeHbI HOBbie HneII nn.11 pa3pa6~TKII Me

TonoB aHaJIII3a 3KcnepIIMeHTaJibHbIX naHHbIX C ueJiblO noJiy'leHII.11 napaMeTpOB aM

IlJIIITynhl ynpyroro pacce.llHII.11, TaKIIX, KaK IIOJIHOe Ce'!eHIIe II BeJIII'IIIHa BeruecTBeH

HOH 'laCTII aMTIJIIITynhl pacce.llHII.11. TaK, Ha OCHOBe IICCJienoBaHII.11 CBOHCTB 6a30Boro 

ypaBHemrn nn.11 nmpcpepeHUIIaJibHbIX Ce'!eHIIH IlOJiy'leHo COOTHOIIIeHIIe Del, IlO3BOJI.ll-

10ruee onpeneJIIITb BeJIII'IIIHY BeruecTBeHHOH '!aCTII aMIIJIIITynhl pacce.llHII.11 B Y3KOH 

o6JiaCTII nepe~aHHOro MOMeHTa nn.11 npoTOH-IlpOTOHHOro pacce.llHII.11 rrpII BbICOKIIX 

3HeprII.IIX II nn.11 IIpOTOH-aHTIIIlpOTOHHOro pacce.llHII.11 IIpII HII3KIIX 3HeprII.IIX. TaK 

nn.11 pp-pacce.llHII.11 IIpII BbICOKIIX 3HeprII.11x: 

Del= (N - l)(ImFc + ImFN)2 + n(ReFc + ReFN)2. (13) 

TaK KaK nn.11 3Toro cny<J:a.11 peanbHa.11 '!aCTb - ReFc KYJIOHOBCKOH aMTIJIIITynhl pac

ce.llHII.11 oTpIIUaTeJihHa, a peaJibHa.11 <J:acTb - ReFN anpoHHOH aMIIJIIITYnhl pacce.llHII.11 

IlOJIO)KIITeJibHa, .IICHO, 'ITO 3TO Bbipa2KeHIIe 6yneT IIMeTb MIIHIIMYM npII orrpeneneHHOM 

tmin, rne JReFcJ = JReFNJ- BeJIII'IIIHa tmin npaKTII'leCKII He JaBIICIIT OT HOpMaJIII-

3aUIIOHHoro K03!p!pIIUIIeHTa n ( CB.113aHHOro C onpeneneHIIeM CBeTIIMOCTII II C BeJIII'III

HOH noJIHhlx ce<J:eHIIH a1o1). B pe3yJibTaTe, orrpenen.11.11 nono2KeHIIe 3Toro MIIHIIMYJ\'la, 

MO2KHO IIOJIJ'IIITb BeJIII'IIIHY BeruecTBeHHOH '!aCTII aMTIJIIITYnhl pacce.11HII.II B Y3Koii 

o6JiaCTII rrepenaHHOro MOMeHTa II CJia6o 3aBIIC.IIIIIeH OT orrpeneJieHII.11 CBeTIIMOCTII II 

noJIHbIX ce<J:eHIIH. 

IIpenJio)KeH HOBbIH MeTon nn.11 orrpeneJieHII.11 BeJIII'IIIHbI IlOJIHbIX ce'leHIIH Ha OCHOBe 

aHaJIII3a KoppeJI.IIUIIOHHbIX 3aBIICIIMOCTeii IlOJIHbIX ce'leHIIH, HOpMIIpOBO'IHOro K03cp

!pIIUIIeHTa II peanbHOH '!aCTII aMTIJIIITynhl pacce.llHII.11. C IlOMOIIIblO 3TIIX MeTonoB 

noJiy'leHO C BbICOKOH TO'IHOCTblO IlOJIHOe ce'!eHIIe npOTOH-aHTIIIIpOTOHHOro pacce.11-

HII.II npII VS = 540 r3B paBHOe 63.5 ± 0.5 M6 , 'ITO npaKTII'!eCKII TO'IHO COBilaJIO 

c HaIIIIIM onpeneneHIIeM 3Toro rronHoro ce<J:eHII.11 npII npenMnyrueM aHaJIII3e B rJiaBe 

Il.l!Tb. 

Ha OCHOBe aHaJIII3a cpopMbI IIOJI.11pII3aUIIII IIOJiy'leHa HOBa.11 CB.113b IIOJIHbIX Ce'leHIIH 
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II IIOJIOJKeHII.11 MaKCIIMyMa IlOJI.11pII3aUIIII. 3To .MO2KeT IlO3BOJIIITb nony'laTb BeJIII'IIIHY 

IIOJIHbIX ce<J:eHIIH 6e3 3HaHII.II 3Ha'leHIIll CBeTIIMOCTII II HOpMaJIIBaUIIOHHbIX K03!pcpII

UIIeHTOB. 

II penJio)KeH MeTon noJiy'leHII.11 BeJIII'IIIHbI II cpopMbI BeruecTBeHHOH 'laCTII aMITJIII

Tynhl pacce.11HII.11, He IICilOJib3YIOIIIIIH rlIITOTeJy O IlOBeneHIIII ee MHIIMOH qacTu: 

n da•xp - da•xp ReFh = -ReFc + [--- - (ImFc + ANn--)2
]1l 2 • 1 1 41r dt • 1 dt (14) 

IIoKa3aHa BO3MO2KHOCTb IIOJIY'IIITb orpaHII'leHII.11 BeJIII'IIIHbI aMnJIIITynhl C nepe

BOpOTOM CITIIHa II3 3KcrrepIIMeHTaJibHbIX naHHbIX no nIIcpcpepeHUIIaJibHbIM ceqeHII.IIM 

ynpyroro anpoH-anpoHHOro pacce.llHII.11 II Bhl'IIICJieHbI BO3MO2KHhle BeJIII'IIIHbI. Co
OTBeTCTBYIOIIIIIe ouemrn rronTBep2Kna10T npenhlnYIIIIIH aHaJIH3 3KCrrepIIMeHTaJibHbIX 

naHHbIX npII vs = 540 r3B II B~3M02KHbIH BKJian aMITJIIITynhl C rrepeBopoTOM CillIHa. 

BbIITOJIHeH aHaJIU:3 CTpyKTypbI KYJIOH-.11nepHOH IIHTepcpepeHUIIII B o6JiaCTH MaJibIX 

nepenaq IIMITYJibca, II IIOJiy'leHbI COOTHOIIIeHU:.11 nn.11 BKJianoB MHIIMOH II BeruecTBeH

HOH 'laCTH aMITJIIITynhl C nepeBopOTOM CITIIHa. IIpenJI02KeH HOBbIH MeTon onpenene

HII.11 3TU:X BKirnnoB II3 II3MepeHH.11 aHaJIII3Hpy10ru~il: crroco6HOCTU: rrpu: IlJIOXOM 3Hamm 

BeJIU:'IU:HbI IlOJI.11pII3aUIIH nyqKa. MeTon OCHOBaH Ha TOM, 'ITO ruu:pu:Ha IIIIKa aHa

JIII3Hpy10rueil: cnoco6HOCTH - wh Ha IlOJIOBIIHe ero BbICOTbI 3aBU:CHT B OCHOBHOM OT 

pa3HHUhl Ko3cpcpu:uIIeHTOB k2 - kl , OTpa2Ka10ru1Ix cooTHorneHu:e BeruecTBeHHhlx n 

MHIIMbIX qacTeii aMilJIHTyn C II 6e3 nepeBopoTa CilIIHa. IIOKa3aHo, 'ITO II3MepeHIIe 

3TOH BeJIU:'IIIHbI IlO3BOJI.lleT onpeneJIU:Tb BeJIII'IIIHY anpOHHOH aMITJIHTYnhl pacce.llHH.11 

c nepeBopoToM cnu:Ha B cnyqae, ecJIII 3Ta qacTb Mana (6e3 yqeTa KnHeMaTII'lecKoro 

cpaKTopa /jtl). · 
B 3aKJII01leHHH npu:BeneHbI OCHOBHbie pe3yJibTaTbI, noJiy'leHHbie B nnccepTaun

OHHOH pa6oTe. 
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OCHOBHhIE PE3YJ1h TA Thi .IUICCEPTAU1111 

1. Pa.3BIITa .U1IHaM1IqecKax Mo.uenh BhIC0K03HepreTIIqecKoro a.upoH-a.upoHHoro 

B3alIMO,lleHCTBIIX C yqeT0M BKJJa.ll0B NII ~-II3o6aph! B rrpoMe,KyToqHQM S-KaHaJJhH0M 
,.I. 

C0CTOXHIIII, CIIIIHa II CIIJlhHhIX <popM-<paKTOpOB B3alIMO,llellCTBYIOIUIIX a.upoH0B. Ha 

0CH0Be 3TOll M0,lleJJII BIIepBhle B e,llIIH0M rro.uxo.ue rronyqeHhI: 

• aen1Iq1IHa II qiopMa aMIIJJIITY.ll c rrepeaopoToM II 6e3 rrepeaopoTa crr1IHa .umc 

pa.3JJIIqHhJX a.upoH-a,llp0HHhlX peaKUIIll B rrrnpoKOll o6nacTII rrepe.uaq IIMIIYJJhCa; 

• K0J11IqeCTBeHH0e 0IIIICaHil:e pp- pp- 7r±p- J(±p- yrrpyroro BhICOK03Hep,reT1Iqe

CK0ro pacceXHIIX II peaKUIIII rrepe3apX.UKII 11"-p ➔ 7r0p; 

• rrpe,llCKa.3aHIIX 0 cymecTBeHHhIX CIIIIH0BhIX 3<p<peKTaX rrplI 6oJJhIIIIIX 3Hepr1IXX 

paccexHIIX II <plIKCIIp0BaHHhIX rrepe.uaqax IIMIIYJJhca a.upoH0B II. 06 II3MeHeHIIII 

,lllIHaMIIKII B3alIMO,lleHCTBIIX a.upoH0B rrplI CBepXBhICOKIIX 3Hepr1IXX, CBX3aHHhlM 

C HaCh!IUeHIIeM YHIITapHoro rrpe.uena II Be.UyIUIIM K II3MeHeHIIIO rroae.ueHIIX .ump

qiepeHUIIaJJhHhIX ceqeHIIll rrplI 60JJhIIIIIX rrepe.uaqax IIMIIYJJhCa. 

e CTpyKTypa II 3HepreTIIqecKax 3aBIICIIM0CTh CIIIIH-3aBIICXIUIIX aMIIJIIITY.ll 

rrpoT0H-rrpoT0HH0ro pp- yrrpyroro paccexHIIX B KYJJOHOBCKOll o6nacTII rrepe.uaq 

IIMIIYJJhca; BeJ11Iq1IHa II 3HepreTIIqecKM 3aBIICIIM0CTh 0TH0CIITeJJhH0ro BKJJa,lla 

a.upoHHOll aMIIJIIITY.llhl C rrepeaop0T0M CIIIIHa K 3HaqeHIIIO aHaJJII31IpYIOIUell cho

co6HOCTII, orrpe.uenxeMOll KYJJOH-X,llepHOll IIHTepqiepeHUIIell. 

2. B paMKax 3llKOHaJJhHOro rrp1I6J11I,KeHIIX rronyqeHa B3aIIMH0 0,llH03HaqHax CBX3h 

Me,K.uy 3HaqeHIIeM 3llKOHaJJhHOll <pa.3hl rrplI HyneBhIX IIplIUeJJhHhIX rrapaMeTpax II OT

H0IIIeHIIeM yrrpyrlIX ceqeHIIll K II0JIHh!M. IIoKa.3aHo, qTo IIHTepcerrT 3llKOHaJJII31IpO

BaHH0ro IIOMepoHa rrplIMepH0 B ,llBa pa.3a MeHbIIIe IIHTepcerrTa 6opHOBCKOro II0Me

poHa. O6Hapy,KeH pocT IIHTepcerrTa rroMepoHa B o6nacTII 3HeprIIii: SPS no cpaBHe

HIIIO c o6nacThJO 3Hepr1Iii: ISR. 
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3. IIonyqeHo, qTo B KX.Il .u1IarpaMMax nopx.uKa a: r:nJOoHHhle BKna.uhl rrplIB0.UXT 

K CIIIIH-<pJJIIIIOBOll aMIIJIIITY.Ue, pacTymeii: rrporrqpUII0HaJJhH0 s. Hall.lleHHM aMIIJIII

TY.Ua C rrepeaopoT0M CIIIIHa T1 C0CTaBJJXeT HeCK0JlhKO rrpoueHT0B aMIIJIIITY.llhl 6e3 

rrepeaopoTa CIIIIHa. 

4. Pa.3pa6oTaH MeT0.ll Bh!qlICJJeHIIX <pa.3hl KYJJOHOBCKOil: aMIIJIIITY.llhl BO BT0p0M 

6opHOBCKOM IIp1I6J11I,KeH1III C yqeT0M <pOpJ11-<paKTopa B3alIMO,llellCTBYIOIUIIX qaCTIIIJ. 

BhlqlicJJeHHM <pa.3a KYJJOHOBCKOll aMIIJIIITY.llhl C .D;IIII0JlhHhIM <pOpM-<paKTOpOM cyme-; ' . ' . ' 

CTBeHH0 II3MeHxe.T II0Be,lleHIIe <pa.3hl KYJJOH-X,llepHOll aMIIJIIITY.llhl, oco6eHHO B o6nacTII 

ltl > o.o5 (r3B2
). 

5. IIonrqeHO 3llKOHaJJhHOe rrpe.ucTaBJJeHIIe .llJIX IIOJIHOll KynoH~x.uepHoil: qJa.3hl, 

XBJJXJOIUeecx aHanoroM qiopMynhl West-Yenne, Ho rro3aonx10mee Bh!qlicnXTh KynoH-: .·. . ' ,. 

x.uepHyJO <pa.3y BO rceii: .lllI<ppaKIJIIOHHOll o6nacTII B3allMO,lleHCTBIIX a.upoH0B. Ha 3TOll 

0CH0Be BrrepBhle BhJqlICJJeHa BeJ11Iq1IHa II 3Hepre1'1IqecKax 3aBIICIIM0CTh. aHaJJII31Ipy

JOIUeii: crroco6HOCTII AN II CIIIIH0B0ro KoppeJJXUII0HH0ro rrapaMeTpa ANN a o6na

CTII .lllI<ppa~IJIIOiflj:Oro. MIIHIIMyMa, o6ycnoBJJeHHhle KYJIOH-X,llepHOll IIHTep<p~peHIJIIell, 

C yqeTOM KYJIOH~jJ,llep.HOll <pa.3hl. 

6. Ha 0CH0Be npe,llJI0,KeHH0ro MeT0,lla Bh!q1IcneHIIX MHIIMOll qaCTII aMIIJIIITY.llhl 

paccexHIIX .u,nx Ka,K,llQll 3KCIIep1IMeHTaJJhHOli T0qKII II0Ka.3aHo, qTo IIMeeTCX cyme

CTBeHHM Heorrpe.ueneHH0CTh B onpe.ueneHIIII 6a.30Bh!X napaMeTpoB, CBX3aHHM C yqe

T0M rlIII0Te3hl 06 3KCII0HeHIJIIaJJhH0M II0Be,lleHIIII aMIIJIIITY.llhl pacceXHIIX. AHaJJII3 

3Kcrrep1IMeHTaJJhHhIX . .llaHHhIX, OCHOBaHHhlll Ha npe.unaraeMOll MeT0,lllIKe, .uan B px.ue 

cnyqaeB OTJJIIqHh!e 3HaqeHIIX OT nonyqeHHhIX paHee paccMaTplIBaeMh!X Ben1Iq1IH. 

7. Ilp1I aHaJJII3e .D;aHHhIX. UA4/2 Konna6opaumr np1I y's = 546 r3B 6h!n o6Ha:

py,KeH HOBhlll 3<p<peKT - yMeHbIIIeHIIe HaKJI0Ha .lllI<p<pepeHIJllaJJhHhIX ceqeHHll B Ky

JIOHOBCKOil: o6nacTH nepe.uaq IIMIIYJJhCa. IIoKa.3aHo, qTo 3TOT 3<p<peKT M0,KeT 6h!Th 

061,XCHeH HaJJifq:rreM BKJJa.ua CIIIIHOBOH aMIIJIIITY.llhl. Hall.lleHo, 'ITO 3HaqeHIIe p B 3T0M 

3Kcnep1IMeHTe paBH0 .19 ± .04 H cymecTBeHH0 0TJJIIqaeTCX OT 3HaqeHIIX, npe.ucTa

BJJeHH0ro KOJJJ1a6opau1Ieil: UA4/2, a TaK,Ke npe.ucKa.3aHH:ii:, rrony'leHHhIX Ha 0CH0Be 
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mrcrrepCHOHHbIX COOTHOIIIeHHH, 

8. IlorrytieHa. 3aBHCHMOCTb rrapaMeTpa HaKJIOHa OT t IIpH HaJIHtIHH BKJia,lla aM

IIJIHTY.llbI C rrepeBopoTOM CIIHHa H IIOKa3aHa B03MOlKHOCTb IIOJIYtIHTb orpaHHtieHH.11 

Ha BeJIHtIHHY 3TOH aMIIJIHTY.llbI H3 ::JKcrrepn:MeHTaJibHbIX .uaHHbIX no .umpqiepeHUHaJib

HbIM CetieHH.IIM. 

9. IloKaJaHo, tITo BbICOKOTOtIHble .uaHHble dN/dt UA4/2 Korrrra6opaun:n: rrpn 

VS = 541 f::iB COBMeCTHMbl c IIpe.L{CKa3aHH.IIMH acn:MtiTOTHtieCKoro THrra OCUHJI

JI.IIUHH B o6Jia\:TH OtieHh MaJibIX rrepe.uaq HMIIYJibca c rrepHO,llOM rrporropun:oHaJibHbIM 

jitf. Ilpe,llJIOlKeH MeTO.ll, II03BOJIHBIIIHH IIOKa3aTb cTaTHCTHtieCKH .llOCTOBepHoe Ha

JIHtIHe TaKOH rrepHO,llHtieCKOH tiaCTH aMIIJIHTY.llbI pacce.llHH.11 B cymecTBYIOIUHX 3KC

rrepn:MeHTaJibHbIX .uaHHbIX. IlpoaHarrH3HpOBaHbl CJie.L{CTBH.11 rrpn:cyTCTBH.H TaKOH oc

UHJIJIHpy10meH qacTH ,UJI.H orrpe.uerreHH.11 BemecTBeHHOH tiaCTH aMIIJIHTY.llbI pacce.HHH.11 

6e3 rrepeBopoTa crrn:Ha. 

10. Ilpe.urrolKeH HOBbIH MeTO.ll rrorrytieHH.11 BeJIHtIHHbl. BeIUeCTBeHHOH qaCTH aM

IIJIHTY.llbI pacce.llHH.H B Y3KOH o6rraCTH rrepe.uaHHOro MOMeHTa .llJl.11 pp-pacce.llHH.11 rrpn: 

BbICOKHX 3HeprH.IIX H ,llJI.11 pp-pacce.11HH.H rrpn: HH3KHX ::meprn:.11x. 

11. II pe.urrolKeH HOBbIH MeTO.ll .llJI.H orrpe.uerreHH.11 BeJIHtIHHbI IIOJIHbIX ceqeHHH irn 
OCHOBe KOpperr.11UHOHHoro aHarrH3a IIOBe,lleHH.11 pearrbHOH qacTH aMIIJIHTY.llbI pacce.a

HH.11. C IIOMOIUhIO 3Toro MeTo.ua rrorrytieHo c BbICOKoH TOtIHOCThIO rrorrHoe cetieHn:e 

IIpOTOH-aHTHIIpOTOHHoro pacce.llHH.11 rrpn: vs= 540 r::iB, paBHOe 63'..5 ± 0.3 M6. 

12. IlorrytieHhl COOTHOIIIeHH.H .llJl.H BKJia,UOB MHHMOH lI BemecTBeHHOH qaCTH aM

IIJilITY.llhl C rrepeBOpOTOM CIIlIHa, lI rrpe.nrrolKeH HOBblH MeTO.ll orrpe.uerreHlI.11 3TlIX BKJia

,llOB l:13 lI3MepeHlI.II aHarrlI31Ipy10meH crroco6HOCTlI IIplI IIJIOXOM 3HaHlllI BeJilltilIHbl IIO

JI.HplI3aUlllI rryqKa, 'ITO II03BOJI.lleT orrpe.ueJilITb BeJilltilIHY CIIlIHOBOH tiaCTlI aMIIJilI

TY.llbI pacce.llHH.H. 
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