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C ,ll,IlCCepTau,11ett MO)KH0 03HaKOMiiTbCR B 6n6JIHOTeKe O6'be)],HHeHHOro IiHCTIITJTa 

R,!1,epHbIX IlCCJie)],OBaHHH. 

ABTopecpepaT pa3ocJiaH " /::I- " co1tUM( 2006 r. 
I 

YqeHbIH ceKpernph 

,ll,IiCCepTaU,H0HH0ro COBeTa # <f>e,ll,OTOB Cepreil: l1BaHOBHq 

OBI.IJ;A51 XAPAKTEPI1CTI1KA PABOTbI 

,II;nccepTau,11a IlOCBRIIl,eHa IlCCJie)],OBaHHIO npou;eccoB pO)K)],eHHR CBR3aHHb!X 

COCTORHHH TR)KeJib!X KBapKOB B IIO)],XO)],e kr-q>aKTOpH3aD,Iili Ii HepeJIRTiiBilCTCKOH 

KBaHToBoi1 xpoMO,ll,HHaMHKe (HPKX,II;). B paMKax MexaHH3MOB CJIHRHHR Ii cppar

MeHTaU,HH n3yqaJOTCR npou;ecCbl a,!1,pOHH0ro po)K,ll,eHHR TR)KeJib!X KBapKOHiieB ( cc 

H bb) H Bc-Me30HOB, rJiy6oKoHeynpyroro pO)K,ll,eHHR Ii cpoTopo)K,ll,eHHR qapMOHHeB 

Ii D*-Me30HOB, a TaK)Ke npou;eccbl pO)K)],eHHR qapM0HHeB ,ll,BJMR q>OTOHaMH. 

B OCHOBe ,ll,IiCCepTau,HH Jie)KaT pe3JJibTaTbl pa6oT, BbIIIOJIHeHHb!X aBTOpOM 

B nepH0,ll, c 2002 no 2005 rO)],bl B CaMapcKOM rocy)],apcTBeHHOM YHHBepCHTeTe, 

a TaK)Ke BO BpeMa CTa)KiipOBKii BO 11-M I1HCTiiTJTe TeopeT11qecKOH q>Ii311Kl1 

faM6yprcKoro JHHBepcHTeTa, r.faM6ypr, fepMaHHa. 

A-x:myM'b1-tOCm'b me.M'bt. 11cCJie)],JeMb!e B ,ll,IiCCepTaU,Hii npou;eCCbl p0)K)],eHHR 

Ta)KeJib!X KBapKOHHeB npH Bb!C0KHX :::meprnax B pp-B3aHM0)],ei1CTBiiRX Ha KOJIJiatt

)],epe Tevatron, TR)KeJib!X Me30HOB Ii TR)KeJib!X KBapKOHiieB B ep-B3aHMO)],eitcTBilRX 

Ha KOJIJiait)],epe HERA 11 TR)KeJihIX KBapKOHHeB B 11-B3aHMO,ll,eitcTBHax Ha K0JI

Jiai1)],epe LEP2 npe)],CTaBJIRIOT 3HaqnTeJihHhIH HHTepec ,ll,JIR npOBepKH pe)],)KeBCKO

ro npe)],eJia KBaHT0Bott xpoM0,ll,HHaMHKH (KX,II;) Ii KX,Il;-MoTIIBIIpOBaHHhIX MO,ll,e

Jiett, 0l!IiCb!BaIOIIl,IIX rrpou;eccbl a)],pOHH3aU,Hii TR)KeJib!X KBapKOB. TeopeT11qecKOH 

OCHOBOH MO)],eJiett, rrpeTeH,ll,JIOIIl,IlX Ha OIIIICaHHe cyrn,ecTBJIOIIl,IlX 3KCIIep11MeHTaJib

Hb!X )],aHHb!X 110 Pr-crreKTpaM TR)KeJihlX Me30H0B Ii KBapKOHHeB Ha KOJIJiait)],epax 

Tevatron, HERA II LEP2, RBJiaeTca rIInoTe3a cpaKTOpH3aU,IIH acpcpeKTOB q>H3HKH 

6oJibIIIIiX 11 MaJib!X paCCTORHIIH B npou;eccax po)K,ll,eHIIR TR)KeJib!X KBapKOB 11p11 

Bb!COKHX 9HeprIIax. 

XopOIIIO Ii3BeCTHO, qTo B rrpou;eccax p0)K)],eHHR TR)KeJib!X KBapK0HiieB B 

CTOJIKHOBeHHRX npOT0HOB Ii 9JieKTpOHOB rrpII Bb!C0KHX 9HeprIIRX )],OMIIHIIpy10rn,y10 

pOJib nrpaeT rJIIOOH-rJIIOOHHOe Ii q>OTOH-rJIIOOHHOe CJIIIRHHe. B3aIIMO)],eitcTBHe B 

HaqaJibHOM COCTORHIIII B CJIJ'Iae paccMaTpHBaeMb!X rrpou;eccoB OIIIICbIBaeTCR B 

paMKax MO)],eJiei1, ocHoBaHHhIX Ha TeopHH B03Myrn,eHHit KX,II;. B KOJIJIHHeap

HOti: napTOHHOH M0)],eJIII ,ll,IIHaMHKa rJIIOOHOB B HaqaJibH0M COCTORHIIIi 0l!IiCbIBaeT

ca ypaBHeHHeM ,Il;oKIIIIIU,epa-fpII60Ba-JIIIrraTOBa-AJirnpeJIJIII-IlapH3II (,II;r JIAII), 

IIpii 9TOM rrpe)],IIOJiaraeTca, 'ITO 8 > µ 2 >> A~cD, r)],e -Is- II0JIHaR 9HeprIIR CTaJI

KIIBaIOIIl,IiXCR IIpOTOHOB, a µ - xapaKTepHbli1 MaCIIITa6 )KeCTKOro rrpou;ecca. IlpII 

9TOM, B ypaBHeHIIIi 9BOJIIOU,IIII ,Il;fJIAJI B JIII,!1,IipJIOIIl,eM JIOrapHq>MIIqecKOM IIpii-

6JIH)KeHiili (JIJIII) yqTeH JIIIIIIh BKJia,ll, 6oJihIIIIIX JiorapIIq>MOB TIIna log(µ/ AQcD), 
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II IICTIOJ!h3yeTC.H KOJIJIIIHeapHoe TipII6JIII)KeHIIe, TIPII KOTOpOM TIOTiepeqHblll IIM

TIYJihC HaqaJibHbIX rJIIOOHOB OTCYTCTByeT. 

IlpII BhICOKIIX 9Heprna:x, B TaK Ha3hrnaeMoM pe,n;)KeBCKOM (S » jtj ~ µ2
) 

Tipe,n;ene, Haq!IHaIOT ,il;OMIIH!IpOBaTb Tipou,ecCbl c o6MeHOM rJIIOOHOM B t-KaHaJie, 

TI09TOMY B paMKax JIJIIT Heo6xo,n;IIMO yqIITbIBaTb BKJia,fl;bl 6oJiblliIIX JIOrapmp

MOB HOBoro TIITia log( ./8 / µ), qTo TIPIIBO,fl;IIT K HeKOJIJIIIHeapHofi ,n;IIHaMIIKe rn100-

HOB, KOTOpa.H OTIIICbIBaeTC.H ypaBHeHIIeM 9BOJIIOIJ,IIII BaJIIIIJ,KOro-<I>a,n;IIHa-KypaeBa

JlIITiaTOBa (B<I>KJI). IlpII 9TOM Heo6xo,n;IIMO yqIITbIBaTh TIOTiepeqHhifi IIMTIYJihC II 

BIIPTYaJibHOCTb B3a!IMO,n;eitCTBYIOIIJ,IIX t-KaHaJibHbIX rJIIOOHOB. YqeT 9TIIX 9cpcpeK

TOB MO)KeT 6bITb BbIIIOJIHeH B TIO,fl;XO,n;e kr-cpaKT0p1I3aIJ,IIII IIJIII B paMKax TIO,n;xo,n;a 

KBa3II-MYJibTII-pe,n;)KeBCKoit KIIHeMaTIIKII (KMPK), KOTOphrfi ocHoBaH Ha 9cpcpeK

TIIBHOfi KBaHTOBO-TIOJieBOfi TeopIIII C Hea6eJieBbIM KaJIII6poBoqHbIM B3a!IMO,fl;efi

CTBIIeM, .HBJI.HIOIIJ,efic.H BbICOK09HepreTIIqecK!IM Tipe,n;eJIOM KX,D;, Tipe,n;JIO)KeHHOfi 

JlIITiaTOBhIM JI.H. B 1995 ro,n;y. 

B TIOCJie,n;Hee ,n;eca:TIIJieTIIe ,n;na: OTIIIcaHII.H Tipou,eccoB pacTia,n;a II po)K,fl;e

HII.H T.H)KeJibIX KBapKOHIIeB 6brJI pa3BIIT cpopMaJIII3M, ocHOBaHHhiit Ha HPKX,D;, 

KOTOpbifi TI03BOJI.HeT Tipe,n;cTaBIITb ceqeHIIe po)K,fl;eHII.H KBapKOHII.H B TiapTOHHOM 

TIO,fl;Tipou,ecce KaK cyMMY qJieHOB, B KOTOpbIX cpaKTOpII3YIOTC.H )KeCTKIIe aMTIJIII

TY,fl;bI pO)K,fl;eHII.H T.H)KeJibIX KBapKOB II HeTiepTyp6aT1IBHbre MaTp!IqHbre 9JieMeHThI, 

OTIIICbIBaIOru;IIe Tiepexo,n; cIIcTeMbI (QQ) B KOHeqHhifi KBapKOHIIit. HPKX,D; .HBJI.H

eTC.H TiepTyp6aTIIBHOfi TeopIIeit c ,il;BYM.H MaJibIMII TiapaMeTpaMII: as - KOHCTaHTOit 

CIIJ!bHOro B3aIIMo,n;eitCTBII.H Ha MacIIITa6e MaCCbI T.H)KeJioro KBapKa II V - OTHOCII

TeJibHOfi CKOpOCTblO T.H)KeJibIX KBapKOB B KBapKOHIIII. 

O,n;Hofi II3 u,eHTpaJibHbIX Tip06JieM B (pII3IIKe BbICOKIIX 9Hepr1Ifi .HBJI.HeTC.H 

OTipe,n;eJieH!Ie OTHOCIITeJibHOit pOJIII MexaHII3MOB CJIII.HHII.H II cpparMeHTaIJ,IIII TIPII 

a,n;pOHII3aIJ,IIII KBapKOB II rJIIOOHOB. MexaHII3MbI CJIII.HHII.H II cpparMeHTaIJ,IIII oc

HOBaHbI Ha pa3JIIIqHbIX Tipe,n;TIOJIO)KeHII.HX O CTIOC06e o6ecu,BeqIIBaHII.H KBapKOBOfi 

IIJIII rJIIOOHHOfi CTpyII, qTo HaTip.HMYIO CB.H3aHO C Tipo6JieMofi COOTHOIIIeHII.H CIIH

rJieTHOro II OKTeTHOro MexaHII3Ma o6pa30BaHII.H T.H)KeJihIX KBapKOHIIeB. 

Ilporpecc B 9KCnepIIMeHTaJibHOM II3yqeHIIII npou,eccoB po)K,fl;eHII.H CB.H3aH

HbIX COCTO.HHIIfi T.H)KeJibIX KBapKOB, CB.H3aHHbIH C BBO,il;OM B CTpofi KOJIJiafi,n;epoB 

HOBoro TIOKOJieHII.H LHC II TESLA, HecoMHeHHO ,n;oJI)KeH ynyqIIIIITh TeopeTIIqe

cKoe TIOHIIMaHIIe Tipou,eccoB B3a!IMO,n;efi:CTBIIH KBapKOB II rJIIOOHOB TIPII BbICOKIIX 

9Hepr!I.HX, a TaK)Ke npaBIIJ!bHOCTb KX,D; B TipoMe)KyToqHofi o6JiaCTII, r,n;e Ba)KHbl 

nepTyp6aTIIBHbie II HenepTyp6aTIIBHbie 9cpcpeKTbl. 
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Hay'l/,1-taR 1toeu311,a u npa1,,mu'l/,ec1,,M '4e1t1tocm'b pa6omu. ,D;na TiapTOHHhix 

TI0,fl;Tipou;eccoB C yqacTIIeM t-KaHaJibHbIX rJIIOOHOB B TI0,fl;XO,n;e kr-¢aKTOp!I3aIJ,IIII 

B Hll3UieM TIOp.H,n;Ke Teop!III B03Myru;eHIIfi TIO lts BbiqlfcJieHbI KBa,n;paTbI MO,fl;YJieit 

aMTIJIIITY,fl; po)K,fl;eHII.H T.H)KeJibIX KBapKOB, KBapK0HIIeB II Bc-Me30HOB, II Tipe,n;cTaB

JieHbI !IX aHaJIIITifqecKIIe Bblpa)KeHII.H. TaK)Ke TIOKa3aHo, qTo TIOJiyqeHHbre HaMII 

aHaJIIITIIqecK!Ie Bb!pa)KeHII.H ,fl;JI.H KBa,n;paTOB MO,n;yJiefi aMTIJIIITY,fl; paCCMOTpeHHbIX 

Tipou,ecCOB B TIO,fl;XO,n;e kr-cpaKTOpII3aU,IIII COBTia,n;aIOT C TIOJiyqeHHbIMII B paMKax 

KMPK. 9TH Bbipa)KeHII.H MoryT 6hITh IICTIOJih30BaHhI B reHepaTopax MoHTe

Kapno, KOT0pbre TIOJiyqIIJIII IIIIIp0KOe pacTipOCTpaHeH!Ie ,fl;JI.H MO,fl;eJIIIpOBaHII.H 

peaJibHblX 9KCTiepIIMeHTOB Ha ycKopIITeJI.HX BbIC0KIIX 9HeprIIfi. )];JI.H Tpex HeIIHTe

rpIIpoBaHHbIX <PYHKIJ,IIfi pacTipe,n;eJieHII.H rJIIOOHOB B TipOT0He TIOJiyqeHbl Ha6opbl 

0KTeTHhIX TIO u,BeTy HenepTyp6aTIIBHhIX MaTpIIqHhIX 9JieMeHT0B HPKX,D; ,n;na: S
H P-BOJIHOBbIX COCT0.HHIIH qapMOHIIeB II 6oTTOMOHIIeB. E,n;IIHbIM o6pa30M OTIIICaHbl 

9KCTiepIIMeHTaJibHbie ,n;aHHbie no a,n;poHHOMY pO)K,fl;eHIIIO, rny60KOHeyTipyroMy 

II (pOTOpO)K,fl;eHIIIO T.H)KeJibIX KBapKOHIIeB. C,n;eJiaHbI Tipe,n;CKa3aHII.H Ha Bb!XO,fl; 

Bc-Me30HOB Ha KOJIJiafi,n;epax Tevatron II LHC. 

,l(ocmoeep1tocm'b noJ1,y'l/,e1t1tux pe3yJ1,1Jmamoe 06ecTieq1rnaeTc.H IICTIOJih30-

BaHIIeM TOqHbIX aHaJIIITIIqecKIIX Bbipa)KeH!Iit ,fl;JI.H KBa,n;paTOB MO,n;yJiefi aMTIJIIITJ,il; 

Tipou,ecCOB po)K,fl;eHII.H, IICTI0Jib30BaHireM He0,fl;HOKpaTH0 aTipo6IIpoBaHHblX Me

T0,fl;OB, II,fl;eHTIIqHOCTblO Pe3YJibTaT0B, TIOJiyqeHHbIX B pa3Hb!X TIO,n;xo,n;ax, II 

C0OTBeTCTB!IeM pe3yJibTaTOB TIOJiyqeHHbIM paHHee B KOJIJIIIHeapHOfi TiapTOHHOfi 

MO,il;eJIII. 

Ha 3aw,umy 6'bt'HOC.fl,ffiC.fl, CJie,fl;YIOIIJ,IIe OCHOBHbie pe3yJibTaTbI: 

r. B paMKax HepeJI.HTIIBIICTCKOfi KBaHTOBOit xpoMO,il;IIHaMIIKII B HII3UieM TIOp.H,n;

Ke TIO lts II V paccMOTpeHO a,n;poHHOe p0)K,fl;eHIIe S- II P-BOJIHOBbIX T.H)KeJibIX 

KBapKOHIIeB ( cc, bb) TIP II BhICOKIIX 9Heprna:x B Tio,n;xo,n;e kr-¢aKTOpII3aIJ,IIII. 

Ilpmr3Be,n;eHo q>IITIIpoBaHIIe PT-CTieKTPOB pa3JIIIqHhIX S- II P-BOJIHOBhIX co

CTO.HHIIfi T.H)KeJibIX KBapK0HIIeB TIPII 9HeprII.HX KOJIJiafi,n;epa Tevatron (run J 

II run II), II TIOJiyqeHbI Ha6opbl OKTeTHbIX HeTiepzyp6aTIIBHbIX MaTpIIqHbIX 

9JieMeHTOB ,fl;Jl.H Tpex pa3JIIfqHbIX HeKOJIJIIIHeapHbIX cpyHKIJ,IIfi pacTipe,n;eneHII.H 

rJIIOOH0B B Tip0T0He. IloKa3aHO, qTo TOJibK0 HeK0JIJIIIHeapHa.H cpyHKD;II.H pac

Tipe,n;eJieHII.H KIIM6epa-MapTIIHa-PbICKIIHa (KMR) y,n;oBJieTBopuTeJibHO 0TIII

cbrnaeT BCIO C0BOKYTIH0CTb 9KCTiepIIMeHTaJibHbIX ,n;aHHbIX TIO pO)K,fl;eHIIIO T.H-
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)KeJibIX KBapKOHIIeB. 

2. TipoBe,D,eH cpaBHIITeJibHhill aHaJIII3 rrpe,D,CKa3aHIIfi KOJIJIIrneapHofi rrapTOH

HOfi MO,D,eJIII II rro,n,xo,n,a kT-<PaKTOpII3au;IIII B CJiyqae 8JieKTpOp0)K,D,eHirn D*

Me30HOB Ha ep-KOJIJiafi,n,epe HERA. TioKa3aHo, qTo, B OTJIIfqife OT rrpe,n,cKa-

3aHHfi KOJIJIHHeapHofi rrapTOHHOfi MO,D,eJIH, IIO,D,XO,D, kT-(paKTOpH3aI.J;HH, 6Jiaro

,n,ap.H acpcpeKTHBHOMY yqeTy rrorrpaBOK CJie,n,y10ru;ero rrop.H,D,Ka ITO KOHCTaHTe 

CHJihHOro B3aHMO,D,efiCTBH5I O::s B HeKOJIJIHHeapHbIX <PYHKI.J;H.HX pacrrpe,n,eJie

HH.H, yBeJIIfqifBaeT a6coJIJOTHYIO BeJIHqHHY ceqeHHfi 8JieKTpopO)K,D,eHH5I oqa

poBaHHhIX Me30HOB rrpHMepHO B 1.5-2 pa3a, qTo yJiyqrnaeT corJiacHe C 8KCIIe

pHMeHTOM 3a HCKJIJOqeHHeM CTieKTpa TIO TICeB,D,06bICTpOTe, r,n,e cpopMa cTieK

Tpa cyru;eCTBeHHO OTJIHqaeTC.H OT 8KCTiepHMeHTaJibHOfi If CHJihHO 3aBHCHT OT 

BhI6opa HeKOJIJIHHeapHofi <PYHKI.J;HH pacTipe,n,eJieHH.H rJIJOOHOB B TipOTOHe. 

3. PaccqifTaH BhIXO,D, 8-BOJIHOBbIX COCTO.HHHfi KBapKOHH.H ( cc) Ha KOJIJiafi,n,epe 

Tevatron B MO,D,eJIH cpparMeHTaI.J;HH H rro,n,xo,n,e kT-cpaKTOpH3au;HH. TioKa3aHo, 

qTo BKJia,D, OT cpparMeHTaI.J;HH rJIIOOHOB TipeBOCXO,D,HT BKJia,D, OT cpparMeHTa

I.J;HH c-KBapKoB. 9KcTiepHMeHTaJihHhie ,n,aHHhie KOJIJia6opau;HH CDF corJiacy

JOTC.H C Tipe,D,IIOJIO)KeHHeM O ,D,OMHHHpy10ru;efi pOJIH cpparMeHTaI.J;HH rJIJOOHOB 

B J/7/J- If 7/J'-Me30H qepe3 OKTeTHOe COCTO.HHHe QQ[3Si8)] C TipHMepHO O,D,HHa

KOBbIM 3HaqeHHeM HeTiepTyp6aTHBHOro MaTpIIqHoro 8JieMeHTa B TiapTOHHOfi 

MO,D,eJIH If TIO,D,XO,D,e kT-<PaKTOpH3aI.J;HH. 

4. B rro,n,xo,n,e kT-<PaKTOpH3aI.J;HH paccqHTaHhI cTieKTphI Bc-Me3oHoB TIPH aHep

rII.HX KOJIJiafi,n,epoB Tevatron H LHC B MO,D,M.HX cpparMeHTaI.J;HH II CJIH.HHH.H. 

PacqeTbl B MO,D,eJIH CJIII.HHH.H BhIIIOJIHeHbI B paMKax rHTIOTe3bI O B036J)K,D,e

HHII oqapoBaHH.H B rrpoTOHe. TioKa3aHo, qTo B IIO,D,XO,D,e kT-<PaKTOpH3au;IIII 

cpparMeHTaI.J;HOHHhifi MexaHH3M HaqIIHaeT ,D,OMHHHpOBaTb Ha,D, MexaHII3MOM 

CJIH.HHII.H y)Ke TIPII IPTI > 20 raB. 9To CB.H3aHo c TeM, qTQ B rro,n,xo,n,e kT

cpaKTopH3aI.J;HII pacrrpe,n,eJieHHe TIO PT KOHeqHhIX Bc-Me30HOB B 3HaqHTeJib

HOfi Mepe o6ycJIOBJieHO pacTipe,n,eJieHHeM HaqaJihHhIX rJIJOOHOB TIO IIOTiepeq

HOMY HMTIJJihCY, qTo, ecTeCTBeHH0, rrpHBO,D,HT K poCTy ceqeHHfi pO)K,D,eHH.H 

TipII 60JibIIIHX PT. 

Anpo6a~u.n peay11,'1,mamo6. OcHOBHhie pe3JJibTaThI ,n,HccepTau;HoHHOfi 

pa60ThI ,D,OKJia,D,bIBaJil!Ch If o6cy)K,D,aJIIICb Ha CJie,D,yIOII.J;HX HayqHhIX cpopyMax: 

KOHcpepeHI.J;IIH I1HCTHTyTa TeopeTifqecKofi If 8KCTiepHMeHTaJihHOll (pll3IIKH 
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<PII3IIKa <PYH,D,aMeHTaJibHhIX B3aHMO,D,efiCTBHfi 11 (MocKBa, 2002 II 2005); Me)K

,D,yHapO,D,HOll IIIKOJie-CeMIIHape 11 T5I)KeJibie KBapKII 11 (,lly6Ha, 2002 H 2005); 

Me)K,n,yHapO,D,HOfi KOHcpepeHI.J;HH II rJiy6oKOHeyTipyroe pacce.HHHe 11 
( CaHKT-

TieTep6ypr, 2003); Me)K,ll,YHapO,D,HOll KOHcpepeHI.J;HH 11 KBaHTOBa.H TeopH.H IIOJI.H 

H {pII3HKa BhICOKHX aHeprIIfi 11 (CaMapa-CapaToB, 2003 H CaHKT-TieTep6ypr, 

2004); KOHcpepeHI.J;HH "Mh1 - 6y,n,yru;ee PoccIIficKofi HayKH" (MocKBa, 2004); 

KOHcpepeHI.J;HH II TI po6JieMa CB5!3aHHhlX COCTO.HHIIfi B KBaHTOBOfi TeopHH IIOJI.H II 

(CaMapa, 2004); Me)K,n,yHapo,n,Hofi KOHcpepeHI.J;HII 11 CTpyKTypa a,n,poHoB H KBaHTO

Ba~ xpoMO,D,HHaMIIKa 11 (CaHKT-TieTep6ypr, 2004 H 2005); pa6oqeM ceMHHape II-ro 

I1HCTHTyTa TeopeTIIqecKofi (pll3HKII (raM6ypr, 2004); KOHcpepeHI.J;HH I1HCTHTyTa 

rycmBa llhpeccMaHa (-BoHH, 2005); KOHcpepeHI.J;IIH "KOHu;erru;HH CHMMeTpHH 

H <PYH,D,aMeHTaJihHbIX IIOJiefi B KBaHTOBOll (pH3HKe 21 BeKa 11 (CaMapa, 2005); 

XI Me)K,ll,YHapO,D,HOfi KOHcpepeHI.J;HII 11 <PH3HKa CIIHHa rrpH BbICOKIIX 3HeprII.HX 11 

(,lly6Ha, 2005); KOHcpepeHI.J;HH "Tipo6JieMhI cpyH,n,aMeHTaJihHOfi cpII3HKH XXI BeKa 11 

(CaMapa, 2005); a TaK)Ke Ha peryJI.HpHbIX HayqHo-rrpaKTifqecKHX KOHcpepeHI.J;H.HX 

II HayqHhIX ceMHHapax B CaMapCKOM rocy,n,apcTBeHHOM YHHBepCIITeTe. 

Ily6j/,U'/W~UU. Tio TeMe ,D,IICcepmu;HOHHOfi pa6oTbI orry6JIHKOBaHO 13 pa6oT, 

B TOM qHCJie: B )KJPHaJiax H3 CTIHCKa peKOMeH,n,yeMbIX BAK - 5; B HHOCTpaHHhIX 

)KJPHaJiax - 4; B c6opHHKax Tpy,n,oB Me)K,ll,YHap0,D,HhIX CHMII03HJMOB H KOHcpe

peHu;Hfi - 3; B ,n,pyrnx H3,D,aHH5IX - 1. CrrIICOK pa6oT rrpHBe,n,eH B KOHu;e pecpepam. 

Cmpyr.:mypa u o6Be.M auccepma~uu. ,Il;Hccepmu;n.H cocToHT H3 BBe,n,eHH.H, 

qeTbipex rJiaB, 3aKJIJOqeHH5I, 6H6JIHOrpacpIIH H3 106 HaHMeHOBaHHfi. OHa co

,n,ep)KHT 4 Ta6JIHI.J;hI n 52 pncyHKa. O6ru;nu: ofrheM ,D,IICCepTaI.J;HH COCTaBJI.HeT 139 

CTpaHHI.J;. 

CO,IJ;EPMAHI1E PABOTbI 

B6eae'H,Ue co,n,ep)KHT KpaTKYIO xapaKTepHCTHKY TeMbl HCCJie,D,OBaHH.H, 

cpopMJJIHpOBKY u;eJiefi pa60ThI H 0IIHCaHIIe CTPYKTJpbI ,D,HCcepmu;HH. B K0HI.J;e 

BBe,n,eHH.H 0TMeqaeTC.H JIH'IHhifi BKJia,D, aBT0pa B TIOJiyqeHHhie pe3JJibTaTbI II 

arrpo6au;II.H pa6oThI. 

Ilep6a.n 2J1,a6a. Teopemu"iecr.:ue .MoaMu. B aTofi rJiaBe ,n,aH KpaTKIIfi o6-

30p OCHOBHhIM cyru;ecTBJIOII.J;HM TeopeTifqecKHM MO,D,eJI.HM, KOTOpbie IICIIOJih3JIOTC5I 
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,ll;JUI ormcaHII.H npou;eccoB pO)K,ll;eHirn T.H)KeJib!X KBapKOB H KBapKOHHeB IIpH Bb!CO

KHX 3Hepm.Hx, 3TO no,n;xo,n; kr-cpaKTOpH3au;rru, HPKX,II; rr Mo,n;eJib cpparMeHTaJJ;HH. 

Ilep6'btu napa2parjj nocBmu;eH no,n;xo,n;y kr-cpaKTOpH3au;rrrr. B no,n;xo,n;e kr

cpaKToprr3au;rru, HJIH cpaKTOpH3au;rrrr B pe,n;)KeBCKOM npe,n;eJie, paCCMaTpHBaIOTC.H 

npou;eccbl C yqacTHeM t-KaHaJibHb!X rJIIOOHOB. ,Il;JI.H Bbl'IHCJieHH.H MaTpH'IHb!X 3Jie

MeHTOB npou;eccoB C BHPTJaJibHb!M t-KaHaJibHb!M rJIIOOHOM B HH3llleM IIOp.H,n;Ke IIO 

as HCIIOJib3JIOTC.H 3cpcpeKTHBHbie npaBHJia <DeitHMaHa co cneu;HaJibHb!M o6pa30M 

Bb!6paHHb!M BeKTOpOM IIOJI.Hprr3au;rrrr Ha'IaJibHOro rmooHa: 

µ( ) - k',f. 
€ kr - lkrl' 

(1) 

r,n;e k = xP + kr-4-HMIIJJibC Ha'IaJibHoro rmooHa, P = 1(1,0,0,±1)-4-
HMIIYJibC Ha'IaJibHOro IIpOTOHa, X - ,ll;OJI.H HMIIJJibCa IIpOTOHa, YHOCHMa.H rJIIOOHOM, 

kr = (O,kr,O), k} = -lkrl
2

-

B no,n;xo,n;e kr-q>aKTopu3au;rrrr a,n;poHHOe ceqemrn po)K,ll;eHH.H KBapKOHH.H 1t 
B npou;ecce p + p -t 1-l + X CB.H3aHo c ce<JettrreM po)K,n;eHH.H B no,n;npou;ecce c 

yqacTHeM t-KaHaJibHbIX rJIIOOHOB R + R -t 1-l + X cJie,n;y10iu;rrM o6pa30M 

(p J dx1 J 12 J dcp1 12 2 J dx2 da + p -t 1-l + X, S) = - dlk1r -<I>(x1, lk1r , µ ) -x 
X1 27r X2 

X J dlk2rl
2 J~:2<I>(x2,lk2rl2,µ2)du(R+R-1t+X,k1T,k2T,s), (2) 

r,n;e s = x1x2S - (k1r + k2r )
2

, 'P1,2 - a3HMJTaJibHbie yrJibI B IIJIOCKOCTH X OY 
Me)K,ll;J BeKTopaMH k 1r (k2r) rr q>HKCHpOBaHHoit ocbIO OX (Pr E XOZ), Pr

norrnpe'IHbiit HMIIYJibc KOHe<Jttoro KBapKOHH.H, <I>(x, lkrl2, µ2) - HeKOJIJIHHeaptta.H 

(tteHHTerpHpOBaHHa.H) cpyHKJJ;H.H pacnpe,n;eJiemrn rJIIOOHOB B IIpOTOHe, X1,2 - ,ll;OJI.H 

HMIIJJibca npoTotta, yttocrrMa.H rJIIOOHOM, µ~Mr= JM2 + IPrl2 -xapaKTep

Hbiit MaCIIITa6 )KeCTKoro npou;ecca. 

Ilpe,n;IIOJiaraeTC.H CJie,n;y10iu;ee COOTHOllleHrre Me)K,ll;J KOJIJIIrneapHOit H 

HeKOJIJIHHeapHOit q>JHKJJ;H.HMH pacnpe,n;eJieHH.H rJIIOOHOB: 

xG(x, µ2
) ~ J dlkrl

2
<I>(x, lkrl

2
, µ2

), (3) 

H, TaK KaK IIpH k1r = k2T = 0 KBa,n;paTbl MO,ll;JJieit aMIIJIHTY,ll; npou;eccoB pO)K

,n;eHH.H B no,n;xo,n;e kT-q>aKTOpH3aJJ;HH nepeXO,IJ;.HT B o6bI'IHbie pe3JJibTaTbl ,ll;JI.H .HHr-

MHJIJICOBCKHX rJIIOOHOB B Ha<JaJibHOM COCTO.HHHH, TO ce<JeHHe po)K,ll;eHH.H B no,n;xo,n;e 

kT-q>aKTOpH3aJJ;HH (2) IIpH6JIH)KeHHO HOpMHpOBaHo Ha COOTBeTCTBJIOiu;ee ce<JeHrre 

pO)K,ll;eHH.H B KOJIJIHHeapttoil: napTOHHOil: MO,ll;eJIH. 
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) 
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lfaBeCTHO, 'ITO paCCMOTpeHrre npou;eccoB CJie,n;y10iu;ero 3a HH3llIHM IIOp.H,ll;

KOM Teoprrrr B03Myiu;eHHil: IIO as B no,n;xo,n;e kT-cpaKTOpH3aJJ;HH CTaJIKHBaeTC.H C 

cepbe3Hb!MH Tpy,n;HOCT.HMH, KOTOpb!e B IIpHHJJ;HIIe MoryT 6bITb perneHbl B paMKaX 

no,n;xo,n;a KMPK, KOTOpbiit octtoBaH Ha 3cpcpeKTHBHOit KBaHTOBO-IIOJieBoil: TeoprrH c 

Hea6eJieBb!M KaJIH6poBO'IHb!M B3aHMO,ll;eitCTBHeM, .HBJI.HIOIJJ;eil:c.H Bb!COKO3HepreTH

qecKHM npe,n;eJIOM KX,Il;, H B KOTOpoit Ha'laJibHbie t-KaHaJibHbie rJIIOOHbl paccMaT

prrBaIOTC.H KaK pe,ll;)Ke3OBaHHbie rJIIOOHbI, KOTOpb!e B3aHMO,ll;eitCTBYIOT C KBapKaMH 

H o6bI'IHb!MH .HHr-MHJIJICOBCKHMH rJIIOOHaMH oco6b!M o6pa30M. 

Bo Bmopo.M napa2parjje paccMaTprrBaeTc.H HPKX,Il;. B paMKax no,n;xo,n;a 

HPKX,II; ceqettue po)K,n;eHH.H T.H)KeJioro KBapKOHH.H 1-l B napToH-napTOHHOM B3a

HMo,n;eil:cTBHH u( a + b -t 1i + X) MO)KeT 6b!Tb npe,n;cTaBJieHO KaK CJMMa 'IJieHOB, 

B KOTOpbIX cpaKTOpH3JIOTC.H K03q>q>Hu;rreHTbl, onpe,n;eJI.HeMbie q>H3HKOil: )KeCTKO

ro B3aHMO,n;eitCTBH.H, H MaTpH'IHbie 3JieMeHTbI, OIIHCbIBaIOiu;He 3q>cpeKTbl q>H3HKH 

6oJibllIHX paCCTO.HHHfi: 

du(?-l) = I: du(QQ[n])(01l[n]). (4) 
n 

3,n;ecb n o603Ha'laeT tta6op u;BeTOBbIX, CIIHHOBb!X H op6HTaJibHb!X KBaHTOBb!X 'IH

ceJI QQ-napbI, ce'lettrre po)K,ll;eHH.H KOTopoil: u(QQ[n]). HenepTyp6aTHBHbifi nepe

xo,n; QQ-napbl B KOHe'IHblit KBapKOHHfi 1t OIIHCbIBaeTC.H MaTpH'IHb!M 3JieMeHTOM 

(01l[n]), KOTOpblfi MO)KeT 6bITb paCC'IHTaH B paMKax HenepTyp6aTHBHblX MeTO,ll;OB 

KX,II; HJIH H3BJie<JeH H3 3KCIIepHMeHTaJibHb!X ,n;aHHb!X. 

B HPKX,II; BOJIHOBa.H cpyHKJJ;H.H KOHe'IHoro KBapKOHH.H npe,n;cTaBJI.HeTC.H 

B BH,n;e p.H,n;a IIO V - OTHOCHTeJibHOil: CKOpOCTH T.H)KeJibIX KBapKOB B KBapKOHHH. 

B Mo,n;eJIH u;BeTOBbIX crrHrJieTOB (MIJ,C) J'IHTbmaeTc.H TOJibKO nepBoe cJiaraeMoe 

rv v0• B 3TOM cJiyqae HenepTyp6aTHBHblit MaTpH'IHblfi 3JieMeHT, HaIIpHMep ,ll;JI.H S

COCTO.HHH.H, (01l[3s?)D HaIIp.HMYIO CB.H3aH C KBa,n;paTOM MO,ll;JJI.H BOJIHOBOit cpyHK

JJ;HH KBapKOHH.H B ttyJie IW1t(O)l
2

, KOTopbiit MO)KeT 6bITb pacc'IHTaH B paMKax no

TeHJJ;HaJibHOfi KBapKOBOfi MO,ll;eJIH HJIH H3BJie'leH H3 3KCIIeprrMeHTaJibHbIX ,n;aHHbIX 

. IIO llIHPHHaM JieIITOHHbIX HJIH q>OTOHHb!X pacna,n;oB KBapKOHH.H. 

B mpem1>e.M napa2parjje o6cy)K,n;aeTC.H MexaHH3M cpparMeHTau;urr. AHaJIH3 

npou;eccoB po)K,ll;eHH.H T.H)KeJibIX Me3OHOB H T.H)KeJib!X KBapKOHHeB B paMKax KOJI

JIHHeapHofi napTOHHOit MO,ll;eJIH IIOKa3bIBaeT, 'ITO B o6JiaCTH p} >> m~ B rJIIOOH

rJIIOOHHOM po)K,ll;eHHH peaJIH3JIOTC.H JCJIOBH.H cpparMeHTaJJ;HOHHOrO IIpH6JIH)KeHH.H, 

IIPH KOTOpOM HMeeT MeCTO cpaKTOPH3aJJ;H.H npou;ecca pO)K,ll;eHH.H T.H)KeJioro KBap

Ka H ero IIpeBpaiu;eHH.H B KOHe'l:Hblit Me3OH. B 3TOfi o6JiaCTH ce'leHrre pO)K,IJ;eHH.H 
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T.H:)KeJioro Me30Ha IIJIII KBapKOHII51 1i MO)KeT 6b!Tb rrpe)].cTaBJieHO B BII)].e 

da(p + p--+ 1i + X) = ~ J dzDr ..... H(z)da(p + p--+ i), 
i 

r)].e cyMMa 6epeTC51 IIO BCeM TIIIIaM rrapTOHOB i = q, Q, g. 

(5) 

<f>yHKIJ,IIII cpparMeHTaIJ,IIII Ha MaCIIITa6e µ 2 = mt MoryT 6b!Tb IIOJIJ'-Ie

HbI B paMKax HPKX,n: IIJIII rryTeM <pIITIIpoBaHII51 3KcrrepIIMeHTaJihHhIX )].aHHhIX. 

HarrpIIMep, B HaIIIHX pacqeTax cpparMeHTaQIIOHHOro p0)K)].eHII51 D*-Me30HOB IIC

nOJib3JeTC51 cpeHOMeHOJiornqecKa51 cpyHKII;II51 cpparMeHTaIJ,IIII IlerepcoHa. B TO )Ke 

BpeM51 )].JI51 pacqeTOB cpparMeHTaIJ,IIOHHOro p0)K)].eHII51 qapMOHIIeB II Bc-Me30HOB 

IICIIOJib3JIOTC51 cpyHKIJ.IIII cpparMeHTaIJ.IIII, uoJiyqeHHbie B paMKax HPKX,D; II rrpe,ll.

cTaBJieHHhie IIpOCTb!MII aHaJIIITIIqecKIIMII cpopMyJiaMII. 

IlpII pacqeTaX Heo6XO)].IIMO yqIITb!BaTb 3BOJIIOIJ,IIIO cpyHKIJ,IIII cpparMeHTa

IJ,IIII, KOTOpa51 B nepBOM npII6JIII)KeHIIII onIICbIBaeTC51 ypaBHeHII51MII 3BOJIIOIJ,IIII 

,n:rJIAII, HanpIIMep )].JI51 cpyHKIJ.IIII cpparMeHTaIJ.IIII napToHa i B T51)KeJibifi Me30H 

IIJIII KBapKOHIIfi 1{ MO)KHO 3anIIcaTb: 

2 8Di->1l ( 2) _ as(µ
2

) '°' 11 
dx n. -(~)D · ( 2) µ 8 2 z,µ - 2 L....t .ri->J J->'ll x,µ , 

µ 1f jzX Z 
(6) 

r,n;e P;,_,j( Z) - CTaH,n;apTHa51 cpyHKIJ,II51 pacrn;enJieHII51 B HII3IIIeM nop51)].Ke no as. 

BmopM i.iiaea. 9AeJvte'Hmap'H'bte npov,ecc'bt eaauJ.wJeucmeuR c y11.acmu

e.M, t-'IW'H,aA'b'H,'btX c?A'/OO'H,08. ::ha rJiaBa nocBmu;eHa Bb!BO)].y aHaJIIITIIqecKIIX Bbl

pa)KeHIIfi )].JI51 KBa,n;paTOB MO)].yJiefi aMIIJIIITY)]. npou.eccoB po)K)].eHII51 C yqaCTIIeM 

t-KaHaJibHbIX IIJIII pe)].)Ke30BaHHb!X PJIIOOHOB B HaqaJibHOM COCT051HIIII. Bee npo

u.eccbl paccMaTpIIBaIOTC51 B HII3IIIeM nop51)].Ke no as II V. OT,n;eJibHO paCCMOTpeHbl 

npou.ecCbl po)K,ll.eHII51 T51)KeJib!X KBapKOB II rJIIOOHOB, npou.eccb! pO)K,ll.eHII51 pa3-

JIIIqHb!X COCT051HIIfi T51)KeJib!X KBapKOHIIeB, II npou.ecc p0)K)].eHII51 BcMe30HOB. 

,il;JI51 Bcex KBa,n;paTOB MO)].yJiefi aMnJIIITY)]. npou.eccOB p0)K)].eHII51 C yqacTIIeM 

t-KaHaJibHb!X rJIIOOHOB npoBepeHO COBna,n;eHIIe KOJIJIIIHeapHoro npe,n;eJia II KBa,n;pa

Ta MO)].yJI51 aMnJIIITJ)].bl COOTBeTCTBJIOIIJ,ero npou.ecca B napTOHHOfi MO)].eJIII. IloKa-

3aHo, qTo KBa,n;paThl MO)].yJiefi aMnJIIITy,n; paccMaTpIIBaeMbIX napTOHHb!X npou.ec

COB B no,n;xo,n;e kT-cpaKTOpII3aIJ,IIII C TOqHOCTbIO )].O HOpMIIpOBOqHoro K03<p<pIIIJ,II

eHTa c0Bna,n;a10T c KBa,n;paTaMII MO)].JJiefi aMnJI11Ty,n; B KMPK. 

CJie)].yeT OTMeTIITh, qTo noqTII BCe npIIBe,n;eHHb!e B HaCT051rn;efi pa6oTe 

aHaJIIITffqeCKIIe Bbipa)KeHII51 )].JI51 KBa,n;paTOB MO)].yJie:fi aMnJIIITY)]. npou.eccoB pO)K

,n;eHII51 C yqacTIIeM t-KaHaJibHb!X rJIIOOHOB noJiyqeHbl II ony6JIIIKOBaHb! BnepBbie. 
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Tpem'bR i.11,aea. Po;J1CJe'Hue mR;J1CeA'btX 'K',Bap1w'Huee e noJxoJe kT

rfia'K',mopuaav,uu. ,il;aHHa51 rnaBa co,n;ep)KIIT pe3JJibTaTbI qIIcJieHHhIX pacqeTOB no 

aHaJIIITII'-leCKIIM cpopMyJiaM 113 BTOpofi rJiaBbl. Bee noJiyqeHHb!e q11cJieHHbie pe-

3JJibTaTbl cpaBHIIBaIOTC51 C IIMeIOrn;IIMIIC51 3KcnepIIMeHTaJibHh!MII ,n;aHHb!MII. 

B nepBOM, napaiparfie IICCJie,n;oBaHbl 3KcnepIIMeHTaJibHbie ,n;aHHbie KoJIJia6o-

paIJ,IIII CDF Ha KOJIJiafi,n;epe Tevatron no po)K,n;eHIIIO T51)KeJibIX KBapKOHIIeB. Pac

cq11TaHhI cneKTpbl no nonepeqHoMy IIMnyJihCY II 6b!CTpOTe )].JI51 S- II P-BOJIHOBb!X 

COCT051HIIfi qapMOHII51 II 6oTTOMOHII51. ,il;JI51 qapMOHIIeB II 6oTTOMOHIIeB npOII3Be

,n;eHO cpIITIIpOBaHIIe ::iKcnep11MeHTaJihHhIX ,n;aHHhIX KoJIJia6opau.1111 CDF c u.eJibIO 

noJiyqeHII51 HeII3BeCTHh!X
0 

OKTeTHb!X HerrepTyp6aTIIBHb!X MaTpIIqHb!X 3JieMeHTOB, 

KOTOpb!e 6y,n;yT IICilOJib30BaHbl )].JI51 pacqeTOB B ,n;pyrIIX rrpou.eccax. IlpoBe,n;eHO 

cpaBHeHIIe C 3Kcrrep11MeHTaJibHb!MII ,n;aHHb!MII KOJIJiafi,n;epa Tevatron rrpII 3Hep

rIIII ,js = 1.96 T3B, BKJIJOqaJOrn;IIMII o6JiaCTb MaJib!X nonepeqHb!X IIMilJJibCOB 

T51)KeJiblX KBapKOHIIeB PT < 5 r3B, B KOTOpo:fi Ha6JIIO)].aeTC51 cyrn;ecTBeHHOe rrpo

TIIBOpeqIIe Me)K)].y rrpe)].CKa3aHII51MII KOJIJIIIHeapHofi rrapTOHHOfi MO)].eJIII II 3KCrre

pIIMeHTaJibHb!MII ,n;aHHh!MII. HarrpoTIIB, B rro,n;xo,n;e kT-cpaKTOpII3aIJ,IIII, r,n;e 6oJiee 

a,n;eKBaTHO J'-IIITbIBaerc51 rJIIOOHHa51 )].IIHaMIIKa B HeIIHTerpIIpOBaHHb!X cpyHKIJ,II51X 

pacrrpe,n;eJieHII5! rJIIOOHOB, o6JiaCTb MaJib!X PT xopOIIIO OillICbIBaeTC51. AHaJIII3 rroJiy

qeHHb!X B pe3JJibTaTe <pIITa 3KCnepIIMeHTaJibHb!X ,n;aHHbIX, OKTeTHb!X HenepTyp-

6aTIIBHh!X MaTpIIqHbIX 3JieMeHTOB HPKX,D; )].JI51 paccMoTpeHHbIX HeKOJIJIIIHeap

HhIX cpyHKIJ,Hfi pacrrpe,n;eJieHII51 PJIIOOHOB B npoTOHe IlOKa3bIBaeT, qTo: BO-nepBbIX, 

cpyHKIJ.IIII pacnpe,n;eJieHII51 JB 11 JS He rro3BOJI51IOT c y,n;oBJieTBopIITeJihHOfi ,n;ocTo-

BepHOCTbIO <pIITIIpOBaTh noJIHblfi Ha6op 3KCnepIIMeHTaJibHb!X ,n;aHHhIX, HarrpOTIIB, 

cpyHKIJ.1151 pacrrpe,n;eJieHII51 KMR rro3BOJI51eT ttenpoTIIBopeq11Bo cpIITIIpOBaTh PT

crreKTphI qapMOHIIeB II 6oTTOMOHIIeB; BO-BTOpbIX, HerrepTyp6aTIIBHb!e rrepeXO)].bl 

II3 rrpoMe)KyToqHoro OKTeTHOro COCT051HII51 B KOHeqHoe CIIHrJieTHOe rrpII6JIII)KeHH0 

y,n;oBJieTBop51IOT yCJioBIIIO: D.L !'.:::: 0 II D.S !'.:::: 0, T.e. 51BJI51IOTC51 ,n;Ba)K,ll.hixpoM03JieK

TpIIqecKIIMII II coxpaH51IOT CillIH II op6IITaJibHhlfi MOMeHT T5J)KeJib!X KBapKOB, KaK 

3TO II npe,n;CKa3bIBaeTC51 npIIHIJ,IIIlaMII cnIIHOBOfi CIIMMeTpIIII rrpou.eccoB C yqacTII

eM T51)KeJib!X KBapKOB. 

Bo emopoM napaiparfie paCCMOTpeHbl 3KCrrepIIMeHTaJibHbie ,n;aHHbie ITO cpo-

TOpO)K)].eHIIIO 11 rJiy6oKoHeyrrpyroMy po)K,n;eHIIIO qapMOHIIeB KoJIJia6opaIJ,IIII Hl II 

ZEUS )].JI51 KOJIJiafi,n;epa HERA. Paccq11TaHhI crreKTpbI no p} 11 z )].JI51 rrpou.ecca 

cpoTopO)K)].eHII51 J/1j;-Me30HOB Ha KOJIJiafi,n;epe HERA. IloKa3aHo, qTQ B no,n;xo,n;e 
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kr-cpaKTOpII3au;mI 9KCnepIIMeHTa.JlbHbie ,n;aHHbie no (pOTOpO,K,D;emno J /'1j;-Me30HOB 

Ha KOJIJiafi,n;epe HERA MoryT 6bITb om1caHbI B paMKax Mll,C, a BKJia,n; OKTeTHbIX 

npoMe)KyToqHbIX COCT05IHIIfi CIIJibHO no,n;aBJieH. IlpII onIICaHIIII z-cneKTpa (pOTO

po,K,D;eHII51 J /'lj;-Me30HOB B o6JiaCTII Ma.Jlb!X z < 0.2 ,Il;OMIIHIIpyeT BKJia,D; HeIIH

TerpIIpOBaHHOtl: cpyHKIJ;IIII pacnpe,n;eneHII51 rJIIOOHOB B (pOTOHe. TaK)Ke paccqIITaH 

p}-cneKTp npaMoro po,K,n;eHII51 J/'lj;-Me3oHoB B npou;ecce rJiy6oKoHeynpyroro pac

ceaHII51 II npOII3Be,n;eHO cpaBHeHIIe C 9KcnepIIMeHTa.JlbHbIMII ,n;aHHbIMII KoJIJia6opa

IJ;IIII Hl. IloKa3aHo, qTo CIIHrJieTHbi:ll: MexaHII3M xopOIIIO onIICbIBaeT 9KCnepIIMeH

Ta.JlbHbJe ,n;aHHbie, a BKJia,n; OKTeTHOro MexaHII3Ma B np5IMOe 9JieKTpOp0)K,D;eHIIe 

J /'I/J-Me30HOB II BKJia,n; OT pacna,n;oB XcJ-Me30HOB npeHe6pe)KIIMO Ma.Jlbl. 9TII pe-

3YJibTaTbl cornacyroTca c noJiyqeHHbIMII paHee B Mll,C. 

,Il;Jia npou;eccoB ')'')'-B3aIIMo,n;etl:cTBII51 Ha KOJIJiatl:,n;epe LEP2 6bIJIII paccqII

TaHbI PT-CneKTpbI S- II P-BOJIHOBbIX COCT05IHIIH qapMOHII51, II noKa3aHo, qTo ,n;o

MIIHIIpyrorn;IIM npou;eccOM 5IBJI5leTC51 npou;ecc, B KOTOpOM yqTeH BKJia,n; HeKOJIJIII

HeapHo:ll: rJIIOOHHOtl: CTPYKTYPHO:ll: cpyHKIJ;IIII O,Il;HOro II3 (pOTOHOB. O,n;HaKO paCXO)K

,n;eHIIe Me,K,D;y 9KCnepIIMeHTa.JlbHblMII ,n;aHHb!MII II TeopeTIIqecKIIMII npe,n;cKa3aHII-

5IMII COCTaBJI5IeT cpaKTOp 2-3, qTo B 3HaqIITeJibHO:ll: CTeneHII CB513aHO C 6oJibIIIO:ll: 

Heonpe,n;eJieHHOCTbIO npII BblqIICJieHIIII HeKOJIJIIIHeapHofi rJIIOOHHOtl: cpyHKIJ;IIII pac

npe,n;eJieHII51 B {pOTOHe. 

B mpem'be.« napaepacfie ,D;JI51 KOJIJiatl:,n;epoB Tevatron II LHC 6bIJIII c,n;eJiaHbI 

npe,n;cKa3aHII51 Ha ceqeHIIe p0)K,D;eHII51 Bc-Me30HOB, II paccqIITaHb! IIX Pr-cneKTpb!. 

IlpOII3Be,n;eH aHaJIII3 Heonpe,n;eJieHHOCTetl: no,n;xo,n;a, CB513aHHbIX C BbJ6opoM Mac

COBb!X II ,n;pyrIIX napaMeTpOB, a TaK)Ke CB513aHHb!X C BbI6opoM HeKOJIJIIIHeapHO:ll: 

cpyHKIJ;IIII pacnpe,n;eneHII51 rJIIOOHOB B npOTOHe. PacqeTbl B MO,D;eJIII CJIII5IHII51 Bbl

noJIHeHbl B paMKax rIIIlOTe3bl O B036y,K,D;eHIIII oqapoBaHII51 B npOTOHe. IlOKa3a

HO, qTo pe3yJibTaTbl pacqeTa B MO,D;eJIII B036y)K,n;eHII51 oqapoBaHII51 B npoTOHe II 

KOJIJIIIHeapHotl: napTOHHO:ll: MO,D;eJIII, xopOIIIO corJiacyIOTC51 C Pe3YJibTaTaMII, noJiy

qeHHbIMII paHee ,Il;Jl51 rJIIOOH-rJIIOOHHOrO CJIII5IHII51. 9To Il03BOJI5IeT npe,n;noJIO)KIITb, 

'ITO II pe3yJibTaTbI, noJiy'!eHHb!e B no,n;xo,n;e kr-¢aKTOpII3aIJ;IIII II Mo,n;eJIII B036y)K

,n;eHII51 oqapoBaHH51, BOCilpOH3B0,Il;5IT Pe3YJibTaTbl pac'!eTa no,n;npou;ecca CJIH5IHII51 

,D;Byx t-KaHa.JibHbIX rJIIOOHOB. 

TaKHM o6pa30M, B ,n;aHHOtl: rJiaBe e,n;IIHb!M o6pa30M BblIIOJIHeHO TeopeTH

qecKoe OilIICaHHe 9KcnepHMeHTaJibHb!X ,n;aHHbIX no a,n;popO,K,D;eHIIIO qapMOHHeB, 

60TTOMOHIIeB II Bc-Me30HOB Ha KOJIJia:ll:,n;epe Tevatron, 9JieTpO- II (pOTOpO,K,D;eHIIIO 

'!apMoHIIeB Ha KOJIJiatt,n;epe HERA, xopoIIIo cornacyrorn;eeca c ::iKcnepIIMeHTaJib-
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Hb!MII ,n;aHHbIMII, 3a HCKJIIOqeHIIeM cJiyqa51 npou;eccoB pO)K,D;eHII51 qapMOHIIeB 

ABYM51 (pOTOHaMII, r,n;e Tpe6yeTC51 ,n;onOJIHIITeJibHbi:ll: cpaKTOp 2-3. 

tJem8epmaR 2Jia8a. <Ppae.«enmau,uonnoe po;J1Caenue m.fl;J!CeJL'bLX .«e3ono8 u 

1wap1wnue8 8 noaxoae kr-cfiar.mopu3au,uu. 

B noCJie,n;He:ll: rJiaBe HCCJie,n;oBaH cpparMeHTaIJ;IIOHHbIH MexaHII3M p0)K,D;eHII51 

Bc-Me30HOB, J/'lj;-Me30HOB II D*-Me30HOB, noKa3aHa o6JiaCTb ero npIIMeHeHII51. 

PaccqIITaHbI pr-cneKTpb! npaMbIX J/'lj;- II 'lj;'-Me30HOB B pp-
B3aIIMO,n;etl:CTBII5IX npII 9HeprHII ..J§ = 1.8 T::iB KOJIJiatl:,n;epa Tevatron. IloKa3aHo, 

'ITO BKJia,n; OT cpparMeHTaIJ;IIH rJIIOOHOB npeBOCXO,D;HT BKJia,n; OT cpparMeHTaIJ;IIII 

C-KBapKOB, KaK B napTOHHO:ll: MO,D;eJIII, TaK II no,n;xo,n;e kr-¢aKTOpII3aIJ;HII. 9Kc

nepIIMeHTaJibHbie ,n;aHHbie KOJIJia6opau;IIII CDF cornacyroTca c npe,n;noJio)KeHIIeM 

0 ,Il;OMIIHIIpyrorn;efi pOJIII cpparMeHTaIJ;IIII rJIIOOHOB B J/'lj;- II 'lj;
1
-Me30H qepe3 

OKTeTHoe COCT05IHIIe [3 S~8
)] C npIIMepHO O,Il;IIHaKOBb!M 3Ha'!eHIIeM HenepTyp6a

TIIBHOro MaTpnqHoro ::iJieMeHTa (OJN,,Ji'[3Si8
)]} B napTOHHOtl: MO,D;eJIII II no,n;xo,n;e 

kr-¢aKTOpII3aIJ;IIH. 

,Il;Jia KOJIJiatl:,n;epa HERA 6bIJIII paccMOTpeHbI KaK o6JiaCTb cpoTopo,K,D;eHHa, 

TaK II o6JiaCTb rJiy60KOHeynpyroro p0)K,D;eHH51 IIJIH 9JieKTpopO,K,D;eHII51. B CJiyqae 

cpoTopo,K,D;eHII51 pacc'lIITaHbI pr- II 17-cneKTpbI po)K,n;eHII51 D*-Me30HOB. B CJiyqae 

9JieKTpopo,K,D;eHII51 paccquTaHbI Pr-, 17- u W-cneKTpbI, a TaK)Ke pacnpe,n;eJieHH51 

no XBj II Q2 ,n;mr D*-Me30HOB. 

B no,n;xo,n;e kr-¢aKTOpII3aIJ;IIH pacc'lIITaHbI cneKTpbI Bc-Me30HOB npII 

8Hepr1rnx KOJIJia:ll:,n;epoB Tevatron II LHC B MOAeJIII cpparMeHTaIJ;IIII. lfaCJieHHbiil: 

aHaJIII3 nOKa3bIBaeT, qTo yqeT B ,n;aHHOM cJiyqae KX,Il;-9BOJIIOIJ;IIII cpyHKIJ;IIII 

cpparMeHTaIJ;HH TOJibKO He3Ha'lIITeJibHO (MeHbIIIe 5%) MeH5IeT BeJIIIqIIHY Pr

cneKTpa Bc-Me30HOB B paCCMaTpIIBaeMOH o6JiaCTH, H ,D;JI51 ynporn;eHII51 qIICJieHHb!X 

paC'leTOB MO)KHO noJib30BaTbC51 CKefiJIIIHrOBOll napaMeTpII3au;uei1. cpyHKIJ;IIII 

cpparMeHTaIJ;IIII. IIoKa3aHo, 'ITO B no,n;xo,n;e kr-¢aKTOpII3aIJ;IIII cpparMeHTau;H

OHHb!H MexaHII3M Ha'lIIHaeT ,Il;OMHHHpOBaTb Ha,n; MexaHII3MOM CJIII5IHII51 y)Ke 

npII IPrl > 20 r::iB. 9TO cBmaHo c TeM, qTO B no.n;xo.n;e kr-cpaKTOpII3aIJ;IIH 

pacnpe,n;eJieHIIe no PT KOHe'!HbIX Bc-Me30HOB B 3HaqHTeJibHOfi Mepe o6ycJIOBJleHO 

pacnpe.n;eneHIIeM Ha'!aJibHbIX rJIIOOHOB no nonepeqHOMY IIMnyJibCY, qTo, ecTe

CTBeHHO, npIIBO,Il;IIT K pocTy ce'leHIIH p0)K,D;eHII51 npII 6oJibIIIIIX PT· 

3a'J'.Jl,10"1,e'H,Ue. B 3aKJIIO'!eHIIII ccpopMyJIIIpOBaHbl OCHOBHb!e Pe3YJibTaTbI, 

npe,n;cTaBJieHHbre B ,n;IIccepTaIJ;IIII. 

13 



I1YBJII1KAIJ,IU1 

OcttoBHhie pe3yJihTaThI .n,IIccepTau;rrn orry6JIIIKOBaHhI B CJie.n.yror:u;IIx pa6oTax: 

1. Saleev Y.A., Yasin D.Y. On charmonia and charmed mesons photoproduction 

at high energy// Phys. Lett., 2002. Y. B548. P. 161-174. 

2. Saleev V.A., Yasin D.Y. Direct J /'¢ and 7/J' hadroproduction via 

fragmentation in the collinear parton model and krfactorization approach 

// Phys. Rev., 2003. Y. D68. P. 114013-1-114013-6. 

3. Saleev Y.A., Yasin D.Y. Charm content of a proton in collinear parton 

model and in kr-factorization approach / / In Proceedings of XI International 

Workshop "Deep Inelastic ScateringU, 2003. P. 732-736. 

4. Saleev Y.A., Yasin D.Y. Charm content of a proton in collinear parton model 

and in kr-factorization approach / / BecTHIIK CaMapcKoro rocy.n,apcTBettttoro 

yHIIBepcIITeTa, 2003. T. C.B.II. C.112-117. 

5. Saleev Y.A., Yasin D.Y. J /'¢ and D-meson photoproduction at HERA // 

Lecture Notes in Physics, 2004. Y. 647. P. 401-417. 

6. Saleev Y.A., Yasin D.Y. On the direct J /¢-meson hadroproduction at 

high energies // In Proceedings of First International Workshop "Hadron 

Structure and QCD: from Low to High Energies", 2004. P. 73-78. 

7. CaneeB B.A., Bacrrn ,Ll;.B. <PparMeHTaD;IIOHHOe pO)K)].eHIIe Bc-Me30HOB B rro.n,

xo.n,e kr-cpaKTOpII3aD;IIII / / TeopeTwiecKa51 <PII3IIKa, 2004. T. 5. C. 46-53. 

8. CaneeB B.A., BacIIH ,Ll;.B. A.n,poHHOe po)K)].eHIIe np51MhIX J /'¢- II 7/J'-Me30HOB 

B npou;eccax cpparMeHTaD;IIH rJIIOOHOB II C-KBapKOB rrpn Bb!COKIIX ,meprH51X 

// .H<P, 2005. T. 68. No 1. C. 95-106. 

9. CaneeB B.A., BacIIH ,IJ;.B. 9neKTpopo)K)].eHIIe D*-MITTOHOB npII BhICOKIIX 

aHepm51x // .H<P, 2005. T. 68. No 9. C. 1647-1658. 

10. Saleev Y.A., Yasin D.Y. Production of Be-mesons via fragmentation in the 

kr-factorization approach// Phys. Lett., 2005. Y. B605. P. 311-318. 

14 

11. Yasin D.Y. Fragmentation production of heavy mesons at high energies in 

the collinear parton model and in the kr-factorization approach / / C6op

HIIK MaTepIIaJIOB HayqHoro ceMIIHapa cnmeH.n,IIaTOB TiporpaMMbl "MIIxaIIJI 

JlOMOHOCOB 11 , 2005. C. 126-127. 

12. CaneeB B.A., BacIIH ,IJ;.B. A.n,poHHoe po)K)].eHIIe T5I)KeJihIX KBapKOHIIeB B no.n,

xo.n,e KB83H-MYJibTII-pe.n,)KeBCKOfi KIIHeMaTIIKII // BecTHIIK CaMapCKOro rocy

.n,apCTBeHHOrO yHIIBepcIITeTa, 2005. No 6. T. 40. C.101-127. 

13. JlIIxo.n,e.n, A.K., CaneeB B.A., Bacrm ,IJ;.B. A.n,poHttoe po)K.n,ettIIe Bc-Me3oHoB c 

6oJihIIIHMII nonepeqHhIMII HMTIYJihCaMH B no.n,xo.n,e kr-cpaKTOpH3aD;HH // .H<P, 

2006. T. 69. No 1. c: 98-106. 

I1o.n,nttcatto B neqaTh 31 MapTa 2006r. 

<PopMaT 60x84/16. ByMara ocpceTHM. l1eqaTh onepaTHBHa51. 

O6-heM 1 TI.JI. Tttpa)K 100 3K3. 3aK83 NQ 4 38 
443011, r. CaMapa, yn. AKa.n,eMHKa I1aBJIOBa, 1. 

OTneqamHo 000: "YHttBepc-rpynn" 

15 


