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06mru1 xapaKTepHcTmca pa6on.1. 

AicryaJILHOCTL TeMLI. B Ha'lane 70-Lix roAo:a EnyM H fHnLMaH CAenanH 
<t>eHOMeHOJIOrH'leCKOe 11a6mo,ueHHe, 'ITO cymecTByeT ,uyan1>HOCTL MelK,!l,y 3neKTpOH­
!l,llpOHHLIM B3aHMO,!leHCTBHeM B pe30HaHCHOH o6nacTH H rny6oKO HeynpyrnM 
pacceHHHeM [1]. Oco6eHHO BroKHLIMH 61>mn cne.!lYJOIIIHe .n;ea Ha6n10AeHHJ1: rrepaoe -
KpHBaJI CKeil:nHHra rny6oKO Heynpyroro rrpouecca (F2(X) rrpH BLICOKHX Q2

) lIBillleTCJI 
xopOlllHM rrpH6JIHJKeHJieM ycpe,!lHeHHLIM no pe30HaHCY (vW2(v,Q

2
) rrpH MaJILIX Q

2
), 

H BTOpoe - OTHOWeHHe pe30HaHCHOro ct>oHa K Hepe30HaHCHOMY - BeJIH'IHHa 
llOCTOlIHHaJI (T.e. OHH o6e yMeHbillaIOTCJI Ha O,ll;HHaKOBYJO BeJIH'IHH)' c YMeH1>1UeHHeM 
Q2). 
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PHc. 1: 3aBHCHMOCTb W2 OT~ AM pe30H8HCHhiX ,UllHHi>IX Jefferson Lab-a [20] 

Allll Tpex pa:iHi.1x Q2. CWIOU1H1>1e nHHHH tta pHc}'HKe - napaMe'rpH38.I.\Hll NMC [4]. 

Eonee ,!leTaJJl>Hbie H3MepeHHJI, rrpoee,!leHH1>1e B JLab-e [20] Bi>IJIBHJIH, 'ITO JIBJieHHe 
.n;yanLHOCTH npolIBJIJieTCJI rrpH 3Ha'IHTeJJLHO 6onee HH3KHX 3HeprHJ1x H Q2

. KaK BH.nHO 
H3 PHc.1 nHKH cTpyKTypH1>1x <l.>YHKI{HH B o6naCTH pe3oHaacoa xoporno ycpe.n;1UI10TCJ1 
BOKpyr CKeHJIHHrOBLIX KpHBl>iX, 6a3HpyromHX Ha )laHHLIX Bb!COKHX 3Heprn:ll:. 

lllHpOKO H3BeCTHO, 'ITO B 06JiaCTH BblCOKHX 3HeprHH (rrpH Q2 
H W

2 

nopJI,uKa HeCKOJil>KHX AeCJITKOB Ge V2), HCXO,LIJI H3 npHHUHllOB rrepTyp6aTHBHOH 
KBaHTOBOH xpoMOAHHaMHKH, npouecc 3JleKTPOPOlK,!l,eHHlI aAPOHOB MQ)l(HQ 
rrpeACTaBHTh B BH,l{e ,!lByx KBa3H-He3aBHCHMl>IX rrpoueccoe - B3aHMoitel!cTBHe 
BHpTyan1>Horo ipoTOHa c KBapKOM H rrocne.n;yroIUaJI aApOHH3aUHJI ,!laHHOro KBapKa. B 
noM cny'lae ce'leHHe rrpouecca MO)l(HO paccMaTpnsaT1> B BHAe npoH3BeAeHHJI .n;syx 

MHO)f(HTenei1 a - g(x,Q2 )* f(z) . ITepBLIH H3 MHOJKHTene:ll: g(x,Q2
)oTBeqaeT 3a 
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B3a.HMO)leikTBHe BHpT)'aJILHOro cjioTOHa c KBapKOM, a BTOpow - f(z) 3a 

rrocne.11y10myio a,npoHH3anmo KBapKa. EhlIDI rrpoae.uenM PH.LI 3KcrrepHMeHTOB 
)l0Ka3LIBaIOlllHX )laHHOe yTBep)!(,!leHHe: 3KCrrepHMeHT rrpoae.ueHHLIH Ha ycKOpHTeJie 
SLAC-a [8] (Q2

-8.0 GeV
2
/c

2 
H W2 

- 25 GeV2
) H Konna6opaimeli EMC [4] (a 

o6JiaCTH 3Hepmti Q2
-46.0 GeV2/c2 H 16 < W2 <200 GeV2

) . .5IBmieTCSI JIH TaKOM me 
IIO)lXO)l rrpaBOM011HhlM rrpH 6onee HH3KHX :meprHSIX He 0,!IH03Ha1rno. fpyrrnoti 
HERMES Ha ycKopHTene DESY 6h!JI rrpoae.ueH 3KcnepHMeHT [19] B 6onee HH3KOM 
JHeprernqecKoti o6naCTH (Q2-2.3 GeV2/c2 H W2 > 10 GeV2) )lJISI rrpoaepKH )laHuoro 
yTBep»meHHSI. KaK IIOKa3aJIH pe3yJII>TaTLI B )laHHOM o6JiaCTH 3Heprnti TaK'1<e MO:JICHO 
yTBep)!(,!laTh o cjiaKTopH3aumi: ceqeHHSI rrpuecca n cjiparMeHTa.UHH KBapKa. HecMOTpSI 
Ha TO, 'ITO 3HeprHSI rrepe)laHuoro BHpTyaJihHOMY l)>oTOHY 6hma rropSI)lKa 2.5 fJB, 
.11auuh1e HERMES-a uaxo.n;HTCSI B rny6oKo ueyrrpyroli o6naCTH. MomHo JIH 
nepeHeCTH np1rnQHIIhl Bh!COKHX 3Hepml1: B pe30HaHCffYIO o6JiaCTh H MO:JICHO JIH 
npe)lCTaBHTh HYKJIOH B BH,,!le KBa3H-CB060)lhIX KBapKOB B o6rraCTH HH3KHX 3Hepmw? 
CymecTByeT JIH KBapK-a,npouuasi .uyanhHOCTh B pe3oHaucHol1: o6nacTH? ,l(rrll 
BhISICHeHHSI 3THX BorrpocoB BnepBhle Ohm np0Be.11eu JKcrrepHMeHT B HauHOHaJihHOti 
Jla6opaTopHH ToMaca Ax<ecjicjiepcoua (TJNAF), Hcnon1>3ysi rrpo1.1ecc ceMH-

HHKJII03HBHoro 3JICKTpOpo»meHHSI 1t± Me30HOB B pe30HaHCHOM 06nacn1. 

,l(yaJihHOCTh Me)K,ll:y HHKJII03HBHh!M 3JieKTpOH-a,npOHHhIM paccesi1rneM B 
pe30HaHCHOM o6JiaCTH H B rrry6oKO Heynpyrnx pacceSIHHSIX (ErryM-fepMaHOBCKWI 
KBapK-a,npOHHM .11yaJihHOCTh [l]) xopomo myqeua, HO 0 cymecTBOBaHHH IIOX0'1<eti 

.l1YaJihHOCTH IIpH ceMH-HHKJII03HBHOM :meKTpopo)!(,!leHHH 1t Me30HOB B pe30HaHCHOf.i 
o6nacTH Juepmti He 6hmo HHKaKHX )laHHLIX. CYllleCTBYeT P.11.ll TeopeTHqecKHX pa6oT 
[2,3], B KOTOphlX eCTh npe.[.(IIOJIO)!(eHHll, 'ITO B )laHHOM cnyqae .l1YaJlhHOCTh TO/KC 
)lOJIJicHa 11'.MeTh MeCTo, HO .uo c11x rrop He 61>mo rrpose.n;eHo 3Kcnep11MeHTaJILHh!X 
pa6oT c uen1>1-0 .UOKa3an, HJIH onpoaeprHYTL .n;aHHLili cpaKT. 

D;enu " OCHOBHble 3a,11aqu pa60TLI: ):(JISI HCCJie)lOBaHHS! 
BhII1Ie113noJKeHuol1: rrpo6neMhl 6i.m rrpose.ueH 3KcnepHMeHT E00-108 ua ycKopHTene 
CEBAF e JKcrrepHMeHTaJILHOM 3arre Hall C. [(en1>1-0 )laHHOli pa60T1>1 SIBJISIJIOCh 

113yqeu11e I<BapK-a,npOHHOM .llYaJihHOCTH rrpH 3JieKTpopo)!(,!leHHH 3apSI)!(eHHh!X 7t 

Me30HOB B o6JiaCTH pe30HaHCHhIX 3Heprnti. ,D;auuasi pa6oTa npecJie)lOBaJia )lBe 
OCHOBHh!e 1.1em1. TiepBM - cjiaKTOpH3yeTCSI JIH ceqeuHe )l;aHHOli peaKUHH IIpH MaJihlX 

3HeprHSIX H BTOpoe - MOryT JIM flOJIY'leHHLie HaMH pe3yJILTaThl OIIHChlBaTh 
!J>parMeHTB.UHOHHLie <l.iYHKQHM, npe.n;cKa3aHHhle rrpH Bh!COKHX JHeprHSix. H 
COOTBeTCTB)'IOT JIH IIOJiy'leHHhle HaMH pe3yJILTaTLI .uaHHhlM 3KCIIepHMeHTOB, 
rrpoBe)leHHhlX IIpH BLICOKHX 3HeprHHX. Ami )lOCTHJKeHHSI BhlllleyKa3aHHh!X uenew 
pelllaJIHCh cne,11y10mMe 3a,naqH: , 

• PacqeT cjiparMeHTal(HOHHhlX l)>yHKUHW H COIIOCTaBJieHMe HX c y11<e 

cymeCTBYI-OlllHMH )laHHhlMH 3KcrrepMMeHTOB B o6JiaCTH Bh!COKHX :mcprnti 
(HERMES, SLAC, EMC). 

• CpasHeHMe nonyqeHHhIX pe3yJI1>TaTOB c HMeI-OlllMMMCSI TeopeTM'leCKHMM 
npe)lCKa3aHHSIMH [ 16, 17]. 

• 06'bJ!CHeHHe nony11eHHLIX pe3yJII.TaTOB c IIOMOIULIO KBapK-napTOHHOW 
MO)leJIH H J!BJieHMeM cpparMeHTaQHH ceqeuHSI. 
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.[J.n.11 )lOCTHJiceHHJ!'IlOCTaBJieHHOH neJIH 6h!Jl pa3pa6oTaH, a B HeKOTOphIX CJIY'lal!X 
.uopa6oTau nporpaMHhIH KOMITJieKC o6pa6oTKH 3KCnepHMeHTaJihHhIX )laHHhIX [ 10,21] 
H rraKeTOB MoHTe Kapno CHMYJIJ!QHW Hall C (.L111ll rroHHMaHIDI B03MO)!(HhIX 
MeXaHH3MOB BJIH.sIHHll arrrrapaTypHhlX JcjicjieKTOB H BOCilpOH3Be,UeHHSI rrose.ueHHJ! 
peaJILHOrO 3KCIIepHMeHTa). 

E1>mo npoee.11eHo cpasHeHMe rronyqeHHhlX pe3ym.raTOB c TeopeTwrecKHMM 
rrpe,!1CKa3aHHJ!MH H H3MepeHHJ!MH, rrpoBe,neHHhIMH pauee B HHOW KHHeMaTMqecKOH 
o6naCTH [22]. B rrpe.11enax CTaTHCTHqecKHX H CHCTeMaT11qecKHX OlllHOOK Hanrn 
)laHHLie xopolllo corrraC)'IOTCSI KaK c TeOpeTHqecKMMH MO)l;eJUIMH, TaK H c 

pe3yJILTaTaMH rrpe)lhl.llYlllHX H3MepeHHH. 

Hayqua.11 HOBH3Ha: Pe3yJILTaTLI rrpe)lCTaBJieHHhle B )laHHoti )lHCCePTal.IHH, 
J!BJIJ!JOTCSI HOBLIMH . AHonorM'IHLie pe3yni.TaT1>1 paHee 6i.mM rrony11eHh! B o6nacTM 
rrry6oKo ueyrrpyroBo pacce.sIHHJI B 3KcrrepHMeHTax HERMES, SLAC, EMC 11 KaK 
BH)lHO IlOJiy'leHHLie HaMH pe3yJILTaThl, B pe30HaHCHOil o6naCTH, COIIOCTaBHMH c 
pe3yJii.TaTaMH )laHHLIX pa6oT. ,ZJ;o rrpoee.11eHMJ1 )laHHOH pa60T1>1 BpeMeHH He 6i.mo 
HHKaKHX 3KCIIepMMeHTaJihHhIX )laHHhIX ,!10Ka3h!BaI-OlllHX HJIH orrpoaepraIOII.\HX 
cymeCTBOBaHHe KBapK-a,n;pOHHOM .!IYaJILHOCTH rrpH ceMH-HHKJII03HBHOM po)!()leHHH 
Me30HOB B pe30HaHCOW o6JiaCTH. 

IlpaKTH'leCKS.11 3H8'1HMOCTL noJiy'leHLIX pe3yJILTaTOB: 0CHOBHhlM 

pe3yJI1>TaTOM .nauuoii pa60TLI J!BJIS!eTCJ! 3KcrrepHMeHTaJihHOe H3MepeHHe ce11eHID1 1t± 

Me30HOB Ha MHilleHSIX rrpOTOHa H )leMTpOHa, H Ha HX OCHOBaHHH ,!IOKa3aTeJILCTBO 
cymecTBOBaHHJ! cjiaKTOpH3aUHH B· pe3ouaucol1: o6naCTH. Ba)!(HLIM 11 aKTyan1>Hh!M 
CBOHCTBOM rrpe)lCTaBJieHHOrO pe3yJihTaTa SIBJIJ!eTCSI 01.\eHKa IIOBe)leHHSI OTHOilleHHJ! 
«favored» H «unfavored» cjiparMeHTal.IHOHHhIX <l.iYHKLIHH B 3aBHCHMOCTH OT 
rrepeMeHHhIX x Ii z B )laHHOll KHHeMaTM'leCKOH o6rraCTH (PHC 8). 0,UHHM H.3 
3Ha'IHMLIX pe3yJihTaTOB S!BJl.lleTC.ll TaKJice OTHOilleHHe cyMMhl ce'!eHHW 7t+ H 1t-­

Me30HOB Ha rrpoTOHHOH MHilleHH K cyMMe ce11eHHM Ha )leHTpOHHOH MHilleHH (PHc 7). 
B paMKax JKcrrepHMeHTa E00-108 6i.m ynyqmeH MeTO.U oT6opa H socco3)laHHH 
TpeKOB rrpOJieTaIOIIlHX 11aCTHU, KOTOphlli OhIJI BBe)leH B CTaH)lapTHhIH IIaKeT 
o6pa6oTKH .11aHHhIX Hall C H Mcrrorri.3yeTcsi no ceii .n;eHi.. TaKJKe 6i.ma y ny11111eua 
KoppeKUHJ! )lJIHHhl ITYTM rrpoJieTaIOllleli qacTHUhI B cneKTpOMeTpax HMS (High 
Momentum Spectrometer) H SOS (Short Orbit Spectrometer), 'ITO npHBeJio K 
He3aBHCHMOCTH IIOJIOJKeHHSI IIHKa BpeMeHH COBIIa,D;eHHSI OT KHHeMaTH'leCKHX 
rrapaMeTpOB H3MepeHHJ! H YJIY'lllleHMe pa3pe1IIeHHJ1 BpeMCHH COBITll,!(eHHSI. 

Ha ocHoBaHHH rrony11eHHLIX pe3yJI1>TaTOB 61>mM rrpe.n;CTaaneHhl K 

paccMoTpeHMIO H yrnep~eui.1 pl!.n; 3KcrrepHMeTOB, B TOM 1111cne: Semi-Inclusive Spin 
Asymmetries on the Nucleon Experiment [14], Higher Twist Effect in Fragmentation 

Sector And Its Experimental Extraction M T . .U . .D:aHHaJ! pa6orn rrocny:J1CMna raKJice 
HHHUHPYIOlllHM cjiaKTOM .UJIJI pl!)la TeopeTMqecKHX pa6oT, 06J1cHl!IOlllMX .11aHHoe 

J!BJieHHe. 

ABTOp BblHOCHT Ha 3a~HTY CJie)J.yIDmue pe3yJibT3Tbl H BblBO)J.bl: 
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1. IlepBLie 3KcnepHMeHTaJILHLie H3MepeHIDI H Ha HX OCHOBaHHll 

npaBOMO'IHOCTL 061.RCHeHIDI nose.neHIDI KBapK-a,n;pOHHOli .nyanLHOCTll 

3JieKTpOpO)l(,lleHIDI 3apH)l(eHHLIX 1t Me30HOB B pe30HaHCHOli o6naCTH 

3Heprnli. 

2. IlOJIY'leHLI ce'leHIDI 3JieKTpopolK,lleHIDI ceMH-HHKJIK)3HBHLIX 1t± Me30HOB H 

HX cpaaHeHHe c TeOpeTH'leCKHMH npe,nCKa3aHHHMH [22] Ha OCHOBe 

npe.ncraaneHHH H3 o6naCTH rny601<0 Heynpyrnx npoueccoa, 

npe.nnonaraiomHX cpaKTOpH3filll!IO npouecca . 
3. Ilpe.ncTaBJieHLI pe3yJILTaTLI TaK Ha3LIBaeMoro cynep-OTHOIIIeHJU 

( OTHOIIIeHHH cyMM(pa3HOCTeH) ce'!eHIDI Ha MHI.lleHH npOTOHOB K CYMaM Ha 

.neiil:TpoHe noJIO)l(HTeJI1>Horo 11 OTpl!UaTeJILHoro n110Ha (<l>opMyna 2)) [23]. 
,[(aHHbie OTHOllleHID1° Il03BOIDIIOT HaM l!CCJie.noaaTL npHUHil <l.>aKTOpH3aUH1'1 

6onee .neTanhHO. 
4. Iloae.neHHe OTHoweHHR TaK Ha3LIBaeMLIX "unfavored" K "favored" 

<l.>parMeHTau:HoHHLIX cjiyHKUHH B 3aBHCHMOCTH OT nepeMeHHLIX X H z. A 
TaIOKe HX nocne.nyiomee cpaaHeH11e c 3KcnepHMeHTaJihHLIMH 

pe3yn1>TaTaMH, npoae.neHHhlMH npH 60JI1>llIHX nepe.naHHLIX HMnyn1.cax 

BllPTYaJihHOro cpOTOHa. 
5. YJIY'lllleHa MeTO,llHKa OT6opa qaCTl!U npH BOCC03,l(aHHH TpeKOB '!aCTHll 

[10], a TaK)l(e MO,llepHH3HpOBaHa MeTO,l(HKa KOppeKllllli .l(JUIHhl nyrn: 

npoH.neHHOH '!aCTHUhl B o6eHX cneKTpOMeTpax [21]. 

Anpo6auusi pa6oTht. MaTepHaJihI .nHccepTau:HH .noKJia.l(hlBanach H 

o6y)l(.l(aJIHCh Ha cne.nyiomux CeMHHapax H KOH<l.>epeHUHRX: 

1. Users Meeting: "Quark-Hadron Duality in Meson Electroproduction", 
Jefferson Lab, USA, 2006 January 

2. Collaboration Meeting "Analysis Status of Experiment E00-108", Jefferson 
Lab, USA, 2005 January 

3. ((Factorization stud(es in SIDIS at JLab», 9th Conference on the 
Intersections of Particle and Nuclear Physic,s AIP Conj Proc. 870, 636 
(2006) 

4. CeMuHap 8 Ep<l>H: npeocma6JleHUe oucepmaiiuu ((KBapK-aopoHHCIJ/. 
oyaJlbHOCmb npu ::meKmpopOJICOeHUU .Me30H06» Ha 3aCeOaHUU omoeJleHWI 
sKcnepUMeHmaJlbHOU </JU3uKU, Mau 2006z 

Ily6JIHKaUHH Ilo MaTepHaJiaM pa6oThI ony6JIHKOBaHLJ 4 Hay'lHblX Tpy.na, 

CilHCOK KOTOpblX npHBe,lleH B KOHUe aBTOpecpepaTa. 

06'beM If CTpyl(Tfpa .l(HCCepTaUHH. ,UHccepTallHR COCTOHT H3 5 mas, H3 

KOHX nepBM 1!BmleTCH BBe,neHHeM, a nocne.l(H$!$! - 3aKJIIO'!eHHeM H CllHCKa 

HCil0Jlb30BaHHOH JIHTepaTypb!, B KQTOpoli HCIIOJlb30BaHbl CChlJIKH Ha 80 pa6oT. 

J.(aHHa1! pa6oTa COCTOHT 1!13 146 CTaHl!IU, 76 pHcyHKOB H 18 Ta6JIHll. 
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KpaTKOe co,Z1;ep:>KaHHe pa60TLI. 

Bo aae,11;eeuu: .naHa o6m;M xapaKTepHcTHKa pa60Th1, o6ocHOBaHa 

aKTYaJihHOCTh, onpe.nerreHbl uerrH H 3!1,ll;a'IH, HaY'IHfill HOBH3Ha H npaKTH'leCKfill 

ueHHOCTb pa60ThI, npHBe.n;eHbl OCHOBHbJe 110JIO)l(eHIDI BLIHOCHMbie Ha 3ammy. TalOICe 

so aae.nemm npe.ncraaneHLI nyrn: peIIIeHHR uerreii ,naHHOH pa60TLI. 

B nepaou rnaae: KpaTKO omi:caHa TeOpIDI OTHOCHIIl;fillCH K ){aHHOH pa6oTe. 

Eonee ,neTa.JibHO, a nepaoM rraparpacjie om~caHa KHHeManl'.Ka .naHHOro 3KcnepHMeHTa 

(Ta6n11ua 1). ,D;JIH npose.neHIDI ,naHHoli pa60T1>1 fo.ma 11cnoJIL30BaHHa ceMH­

HHKJII-03HBH81! peaKQHH 3JieKTpopo)l(,l(eHIDI 3apg)l(eHHoro 1t Me3oHa: 

e(k) + N-+ e'(k') + ;r± + X 

e, E' j ,, Q~ ~ w2 !-r ;J e.,. I fJ.,. 
de.s. (J(;\1 OeV (G<N/c/1 Qc\f11 0.,\1 /c deg. d<l!t:. 

Pm. 
GeV/ 

28.71 1;7021 3.794 2.SO o.az 5-70 4.09 H.5-11 11.M 0.31 1.397 
1.60{ 

1.$.1~ 

2S.71 ! .7021 S.79-i 
31.75 
34.55 
37.11 
2$.11 1. 7021 3.71!</. 

28.0 l.30 I 4.0() 
4.'>Jl 1.40 :?..9(1 
So .0 l.20 4.11) 
29.48 usr I 4.33 

2.30 
2.80 
8.30 
3.80 
2.30 

1,tll 
4.35 
5.24. 
UiO 

0.32 l>-10 
o.sD s.:io 
Q.45 4.10 
o.53 4.20 
o.32 5.1'() 

0.21 6,17 
0:.59 !!.85 
0.68 S..33 
0.92: iHQ 

0.42 
0.49 
0.$5 2.12!! 
o.64 2.43J; 
0.74 2.800 
0.85 3.222 
0.91 8.103 

4.00 11.541 lLM o.55 2.082 
4.15 12.47 12.47 
4.21 13.2'1 l3.21 
4.21 13.95 13.96 
4..09 11.541 13.M 0.55 2.08'l 

15.54 2.1SC 
19.54 

4,20 S.96 ,. 10.5 0.50 2.00 
4.42 18.50 1.115 
4.70 16.21 2.05 
i.6Z 10.2'1'1 10.27 o.ss 2.37 

15.5 0.:15 1.51 
15.5 o.45 1.95 
15.5 0.05 ~.SI 

15.5 0.75 :!.24 
15.S 0.$5 5.(18 
15.S 0.95 4.11 

Ta6JIHUa 1 : 3Ha'l:eHH$! ocHOBHl>IX KHHeMamqecKHX napaMerpoB 3KcnepHMeHTa E00-108. 

Ilpe.ncraaneHbl OCHOBHbie Kl!!HeMaTM:'!eCKHe nepeMeHHble H HX OilHCaHHe, KOTOpbIMH 

MhI 6y.neM B .nan1>HeliweM onepHpoBaTh. 

Bo aTopoM naparpa<l.>e .naeTCH 1<paTicoe onHcaHHe rny601<0 Heynpyrnx 

npo11eccoa B acneKTe npose.neHHoli pa60ThI. ,[(anee cne.nyeT onHCaHHe 

ct>eHOMeHOJIOrHH KBapK napTOHHOH MO,l(eJIH, OllHCaHa I<BapK napTOHHfill MO,neJib 

<l>eiil:MaHa. B ,L(aHHYJO MO,l{eJib BOBJie'IeH Ha6op cl>YHKUHH pacnpe.neneHH$! napTOHOB 

(PDF [5]), KOTOp1>1e 6b!J1H HCllOJlb30BaHLI B npoue.nype o6pa60TKH norry'!eHHbIX 

,naHHhJX. 
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B qeTBepTOM rraparpa<t>e omrcaHJ>I rny6oKo Heynpyrn:e rrpoueccbI J.IJUI 

ceMH-HHKJII0311BHOfO cnyqWI. yfayqeHIDI 6bIJil1 CKOHUeHTpHpOBaHHbl Ha nyqrneM 

orr11caHHH PDF, pacrro3HaBaHHH BKmma KBapKa H aHTHKBapKa H B rroH11MaHHH 

a,upoHH3al\Hl1 KBapKa [ 6]. HeoneMJieMOH qacTblO ii;aHHOH pa60Tbl RBJUleTCJl IIOHJITl1e 

KBapK-8,UpOHHOH J.IYaJibHOCTH H II03TOMY ).lanee CJie,!{yeT rraparpa<l> c rrpe.nCTaBJieH11eM 

rrpHHUliIIa .nyanbHOCTH. 06T,RCID!eTCR rrp11HUHII ){YaJibHOCTH Ha llpHMepax KOHTpaCTa 

Me)J(J.(y rrepTpy6aTHBHOH 11 o6bJqHoii KBa.HTOBOH xpoMO,!{HHaMHKH [7]. .ll;anee 

QIIl1Cb!BaIOTCR llOIDITIDI <l>parMeHTaUHH .H <l>a:KTOpH3al\H.H. <I>patMeHTauHR 

o6iRCHJleTCJl Ha OCHOBe MO.l{eJili He3aBHC.HMOH <l>parMeHTau.HH, pa3pa60TaHHOH 

<1>11Jib).I H <I>eiiMaHOM [9] B Haqane 1970-b!X. 11 B 3aKJIIO'leHl1H .Ufil!HOH fJlaBbl 

OllliCbIBaeTCJl, Ha OCHOBe "BbIIlleCKa3aHHOro, LIYaJibHOCTb B cnyqae ceM11-

11HKJII0311BHb!X rrpoueccos. 

Bo BTOpoif rnaBe: OilHCbIBaeTCR 3KCIIep11MeHTaJibHWI arrnaparypa, Ha 

KoTopoii rrpoBo.n11ncJ1 ,naHbIH 3Kcrrep11MeHT. 3Kcrrep11MeHT E00-108, "Duality in 

meson electroproduction'', 6hm rrpose,neH B 3Kcrrep11MeHTaJihHOM 3ane Hall C, 
HaUHOHaJihHOH Jla6opaTOpHH 11MeH.H ToMaca AiicecJ><t>epcoHa (TJNAF) B ABryCTe 

2003 ro.na . .ll;aHHbIH 3KCrrep11MeHT rrpoBO,!{HJICjJ c HCIIOJib30BaHl1eM TOKa B o6naCTH 

OT 20 .no 60 M11Kp0 AMrrep 11 3Heprn11 Ha6eraromero 3JieKTpOHHOfO rryqKa B 5.496 

f3B. B TeqeHHli Bcero BpeMeHH rronyqeHHJI ){aHHbIX 11crronh30BaJil1Ch o6a 

crreKTpOMeTpa: HMS (cne1crpoMeTp BbICOKoro MOMema) 11 SOS (crreKTpoMeTp c 

KopoTKOH op6inoi1). B crreK.TPOMeTpe HMS per11cTp11poBan11ch n110HhI B cosna,ueHHH 

c 3ITeKTpOHaMH B sos. B Ka'leCTBe Ml1IIIeHeil: 11Cil0Jlb30BaJIHCb ,!{Be Kp11oreHHbie 

MHWeHH - >KH,!{KliH BOJ.IOPOJl 11 )leJ;iTep11H: ).IJiliHHOH 4 CM, a TaK>Ke aJIIOMl1HHH 

TOJ!ll\HHOH nopl!JlKa 2MM (,n:JIJI pacqeTa BKna,ua OT CTeHOK Kp1mreHHbIX Ml1WeHeH). 

CxeMbI crreKTpoMeTpOB HMS H SOS noxo>1<11, OHH oTJIH'laIOTCll Toni.Ko 

"HMilYJ!bCHbIM" pasperueHHeM H aKCemaHCOM, H II03TOMY Mb! BKpaTue OIIHIIIeM 

TOJ!hKO OJlHH H3 HHX, Hanp11Mep HMS. 
HMS coCToHT H3 Tpex KBa,upynonhHhIX JIHH3 (Qi. Q2, Q3), 3a KOTOpbIMH 

cne){yeT ).IHilOJ!HblH MarHHT (D) c HaKJ!OHOM 25° ' -qepe3 KOTOpbIH qacrnua nponeTaeT 

K ,!{eTeKTOpHOMY ,!{OMHKY (PHC. 2). 

Scattering 
Chamber 

( 

27m 

Detector Hut 
,..... ·::·~ 

PHc. 2 : CxeMaTw-rnoe npe,ncTaanem1e CneKTpOMeTpa BDICOKHX l1MnynhCOB (HMS). 
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CTaHJ.1apTHb1e naKeThI ){eTeKTPOB HMS H SOS rro'iTH 'ITO H,!{eHTH'IHhi. 

KIDK,Llb!H crreKTpOMeTp COCTOHT 113 napbl CHCTeM ,llpeM:c)>oBblX KaMep OTBeqarom11x 3a 

BOCCTfilIOBJiemre TPeKa npoJieTaIOIUeH 'iaCTl11.(bl, .llBYX KOMIIJ!eKTOB 

CU11HTl1JIRl.l.110HHblX fOJlOCKOIIOB x-y (<liopMHpYJOmHX TPl1rrepHYJO. CHCTeMy 11 

onpeJ.1en»:10m11x BpeMR rrpone-ra qaCT11UbI), a TaK :>Ke rasoBoro 11 a3porenb 

lfopeHKOBCKliX )leTeKTOpOB 11 KaJIOp11MeTpa 113 CB11HUOBbIX CTeKOJI - OTBe'iaIOIU11X 3a 

H,lleHT11<t>1rnau1110 '!aCTHI~. Pa3JIH'il1e COCTOHT B TOM, 'iTO B COCTaB rraKeTa .l{eTeKTOpOB 

B crreKTpOMeTpe sos He BX0Jll1T a3porenb qepeHKOBCK11ti ,lleTeKTOp. 

.ll;anee B ,llaHHOH rnase cne,!{yeT J.leTaJILHOe Oil.HCaHHe OT.l{eJibHblX 

,!{eTeKTOpOB, Cl1CTeMbl Tp11rrepoB H HX HaCTPOHKa J.IJUl ueneil: ,naHHOfO 3KCrrepHMeHTa, 

a a 3aKJIIO'ieH1111 i:1aeTc»: oncaHHe MeTO,lla coopa J.lfil!HhIX. 

B TpeTheif rnane · .n11ccepTau1rn np1me.neH MeTOJ.1 aHan113a J.laHHbIX, 

nonyqeHHhIX BO speMR 3Kcrrep11MeHTa E00-108. 06cY>KJ.1aeTcR MeTOJ.I peKOHCTPYKUHH 

co6bJTl1H, TpeKHHra 11 MeTOJlHKa OT6opa H3 MHOrHX TpaeKTOp11H HaHOOJiee 

"rrpaBHJlbHblX" 11 "<l>H3H'ieCKH" B03MO)J(HbJX. Ilp11Be.neHbl anrOp11TMbl, KOTOpbie 6b!Jll1 

11CilOJib30BaHbl rrpH OT6ope BhIIIIeyKa3aHHbIX TpeKOB. IIp11Be,lleH MeTO,ll H3MepeH11R 

epeMeHH rrponeTa 11aCTHl.J.bJ. KpoMe OH-JiaHH nposepKH KaqecTBa nony'ieHHbIX 

,!{aHHbIX, ocyIUeCTBJIJIJiaCb TaK>Ke nposepKa Ka'ieCTBa 11 CTa611JibHOCTb 

OKOH'iaTeJILHblX (off-line) ):\aHHbIX. 0,nHOH 113 MeT0,!111K nposepK11 CTa611JibHOCTH H 

Ka'ieCTBa ,naHHhIX, np11Be)leHHbIX B .n11ccepTau1111, »:BMeTCR - run-by-run npoBepKa 

B3aHMOCornacoBaHHOCTl1 HOpM11poBaHHbIX Bb!XOJ.IOB ,!IJIJI ceMl1-11HKJll0311BHbIX 1t 11 1( 

cnyqes. 

TaK KaK pacceRHbie :meKTpOHbI 6b!Jll1 perHCTpHpOBaHbI B coBna,ueH1111 c 

Ill10HaM, TO ,ll.llR KOHTpOiIR KaqecTBa ,!laHHblX 6b!JI TaK >Ke npose,neH aHaJil13 

11HKJII03HBHOro (e,/x) ceqeHl1R . .ll.nR 113MepeHl1Jl IlOJIO>KeH11R 3JieKTpOHHOrO ny'iKa Ha 

M11weH11 11 KOHTpon»: ero cTa611nhHOCTH 5bm 11cnonb30BaH BPM (Beam Position 

Measurement). ):J:anee cne.nyeT naparpac)J, B KOTOpOM orr11Cb!BaIOTC»: MeTOJ.lbl 

KaJIH5poBKH .nereKTopoB crreKTpOMeTpOB HMS/SOS. 

.ll;.11»: nonyqeHHJl ):\OCTOBepHbIX 11 TOqHbIX pe3yJibTaTOB Heo6xo,n11Ma 

JleTaJibHa»: Kan116poBKa .11eTeKTopos. Kan116posKa BKmoqaeT B ce6R: npeo6pa30BaH11e 

3HaqeHHJI TDC .npeH:c)>osoii KaMepbI B paccTOJIHHe nporrera, KaJIH5poBKl1 BbIXOJlHblX 

CHrHaJIOB <P3Y OT MO,nyneli KanopHMeTpa H qepeHKOBCICOro ,neTeKTOpa Ha 3Heprnl0 

11 'iHCJIO c)JoT0-3Jie1crpOHOB COO'l:BeTCTBeHHO 11 T.Jl. 

IlepeocTerreHHOH Ba>KHOCTblO 3a,n;aq11 HJ.1eHTe<iil1Kal\HH qacTHU - 3TO 

oTo6paTb n110HbI 11 3neKTpOHhI B crreKTpOMeTpax HMS 11 SOS cooTBeTCTBeHHO. 

TpHrrep yMeHbWaeT 'iHCJJO <J.>oHOBb!X qacT11U, HO He HCKJIIO'iaeT 11X, H ){Jill 3THX 

ueneil: 6b1JI HCTIOJib30BaH MeTOJ.1 H){eHT11c)>11Kau1111 H pa3,neneHl1R qacTHU. c 3TOH 

uenbJO 6bl!Ia 11Cil0Jlb30BaHa KOM611Hau11»: Cl1fHaJIOB CU11HTHJIRTOpOB (J.IJ!Jl 

onpe,lleJieHHR BpeMeHH npoJieTa qaCT111.\) fa30Bb!X H ioporenhHblX qepeHKOBCKl1X 

,neTeKTopos, a Ta10Ke .11aHHb1e nonyqeHHbie OT Kanop11MeTpa. B Te'leHHl'I J.laHHoro 

aHaJIH3a Ba)J(Hb!M <flaKTopoM 6b!JIO pas.11eneHHe «peanLHHX)) qacT11U OT <f:lOHOBblX. 

OcHOBHOH BKIT8,U B <PoH B 3JieKTpOHHOM nrre'le COCTaBJUIJIH 1t- Me30Hbl, a B a.npoHHOM 

nneqe - no3mp0Hbl, rrpoTOHhI 11 KaOHbl. EcJIH ,!{JUl 1136aBJJeHHJI OT <l_>oHa nepBbIX ,nByx 

THIIOB qaCT11U 11CilOJlb30BaJIHCb KpHTep11H oTfiopa Ha KHHeMaTl1'ieCKHe napaMeTpbl 
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.n.ereKrpOB, TO J(IDI ICaOHOB .n.aHHaJI onepauIDI He J(a.BaJia OIU)'THMOro pe3yJII.TaTa. )J.m1 

3TOro 6i.mo npoee.n.eHo «l.>HTHpOBIUiHe ICaOHHOro IlHICa H HaxOIK,ll;eHHe npHMepHoro 

ICOJIM'leCTaa «peaJII.HbIX)) ICaOHOB, <t>oHOBblX co6i.rndi IIOJ( ICaOHOBbIM IIHICOM, a TaIOKe 

peanbHbIX C06blTHli, ICOTOpi.1e 6I.IJIH npHMewam.1 IC ICaOHHOMY IIHICy. 

)J;anee cne.n.yer CIIHCOIC o6w;enpHHl!TblX CTaH,UapTHbIX KoppelCl!Hlii, ICOTOpbie 

6blJIH HCil0Jlb30BaHbl BO BpeMJI aHaJIH3a .D;aHHbIX 60JiblIIHHCTBa 3KcnepHMeHTOB 

HALLC. 
0.D;HaKO, ICalC Il0Ka3aJIH 6onee ,!l;eTaJibHI.Ie HCCJie,UOBaHH.11, HelCTOpbie naKeTbl 

nporpaMM o6pa60TICH ,D;aHHhIX ( eanpHMep, TPeKHera M apeMJI nponera qacmII) 

Tpe6oBaJIH cymecTBeHHI.IX MO.UH<}>HKaIJ.Hlii H .nopa60To1C. Y'IHThIBaJI cneIIHcJ.>HKY 

.naHHOrO 31CCIIepHMeHTa (BbICOICaJI 'laCTOTa perHCTpHpyeMbIX qaCTHI.J; H3-3a Bb!COICOH 

HHTeHCHBHOCTH 3JielCTpOHHoro nyqKa H MaJiblM yrJIOM MelK,Lly cneKTpOMeTpOM H 

IIY'IKOM) CTaH,D;apTHbllii nporpaMHbIH naKeT OT6opa TpelCOB HHor.na Bbl6Hpan 

"JIO'.lKHhlH" TpeK. CTae.napTrur rrporpaMMa OT6opa TpelCOB CHa'lana Bbl6Hpana qaCTHllbl 

c HaHMeHblllHM x,2 
H TOJ!blCO IIOCJie 3TOro pearHpoeana Ha OTKJIHICH OCTaJibH!.IX 

,D;eTeKTpOB. 3TO npHBO.D;HJIO K TOMy, '!TO IIpH 0,D;HOBpeMeHHO B03HHICaIOJ:UeM 

6oJibll!OM ICOJIH'leCTBe TpeKOB B .n:peH:cJ.>oBOH ICaMepe, HHor.a:a MOr Bbl6HpaTbC.ll 

cJ.>H3H'ieCICH HepeanbHblH TpelC. J(anee npHMeID!.11 KpHTepHH OT6opa ICHHeMaTH'leCICHX 

napaMeTpOB )leTeKTopoB Tale HJIH 1rnaqe OT6pacbIBaJIC.ll ,UaHH!.IH JIO'.lKHbIH TpelC, 'ITO H 

npHeo.nHno IC rroTepe peanI.Horo Tpe1Ca YJKe c caMoro Ha'lana oT6opa. ,lJ)rn 
ycTpaHeHH.11 ,AaHeoro Heran1BHoro 3cJ.>cJ.>eKTa 6w1 MO,nepHH3HpoaaH CTaH,D;apTH!.IH 

na1CeT nporpaMM .D;IDI OT6opa TPe1Ca qacTHll [10]. 
y cosepmeHCTBOBaHHaJI MeTO,D;HICa CHa'laJia BbI6Hpana cJ.>H3H'leCICH .. 

B03MO'.lKHbllii TpeK, HCXO,D;.11 H3 OTKJIHICOB .neTeKTpOB, H TOJlbKO nocne 3TOrO BbI6Hpanc.11 

TpeK C MHHHMaJI!.HbIM x2. TaKJKe B JlOrHKY OT6opa 'laCTllll 61.m Bee.nee KJiaCTep 

KaJIOpHMeTpa H CHCTeMa fO,UOCKOIIOB. )J.aHHOe HOBOBBe,UeHHe II03BOJIHJIO YJIY'IIIIHTL 

ICpHTepHli OT6opa TpelCOB - 4%. )J,aHHbIH naKeT B IIOCJle,ll.CTBHH 6blJI BKJIIO'leH B 

CTaH,D;BpTHblH KOMIIJieKT nporpaMM o6pa60TKH ,D;aHHblX Hall-a c. 
BpeMJl coena.neHH.11 .llBJl.llJIOCb OJ(HHM H3 BaJKHeHUIHX KHHeMaTH'leCICHX 

napaMeTpoB Hcnoni.3yK>meroc.11 npH npoue.nype o6pa6oTI<H .naeH1.1x, H no3ToMy 

6Mno npoee.neeo .ueran&Hoe Hccne,noBaHHe epeMem1 coerr8,l(eHH.11. li1>mo 

o6HapyJKeHO, 'ITO IIpH pa3Hb!X KHHeMaTH'leCKHX H3MepeHH.llX Ha6JllO,UaJIC.11 C,UBHr 

MeJK.nY IIHKaMH BpeMeHH coena,neHH.11 (P11c. 3 ). 
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Puc. 3 : Pa3HOCTb MeCTottaxo)l()l.eHHJI n111ea cosna,ueHHJI rrpH pa3HLIX IICHTJlanLHbIX HMnym.cax s 
cnelCTpOMCTpe HMS (PHMs=l.397 GeV/c (cnnoWHllJI n11H11J1) H PHMS=3.703 Ge Vic (nyttKTHpHllll 

Jll!Hllll)). 
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AaHHbIH c.n;BHr npoHcxo.nHn H3-3a Toro, 'ITO 'laCTHl!bI c pa3HbIMH HMIIYJ!bCaMH 

nponeTaIOT pa3HbIH Il)'Tb B cneICTpOMeTpe H BCJie,D;CTBHH 3TOro HMeK>T pa3H)'K> 

aenH'IHHY epeMeHH nponera. ,I(JI.11 ycrpaHeHH.11 .naeHoro 3cJ.>!J.>eKTa 6Mna pa3pa60TaHa 

HOBaJI MeTOJ(HKa H HaIIHCaHa nporpaMMa KOppeKIIHH )J;Jll!HLI nyrn npomrraK>meH 
qaCTHl!hl (21]. 

HOBaJI nporpaMMa . paCC'IHTbIBaJia MHOJKeCTBO CHCTeM ypasHeHHit, 

3aBHC.llIUHX OT ICHHeMaTH'leCKHX napaMeTpOB cnelCTpOMeTpOB H .nereKTOpoB, .nn.11 

,D;OCTI!)l(eHIDJ MaKCHMaJII.HOH He3aBHCHMOCTH IlHKa. coena.neHIDJ OT ICHHeMaTH'leCICHX 

napaMerpoe H3MepeHH.11. Hoeoeee,neHHe no3BOJIHJIO nonyqHTI. cra6HJibHOCTb 

Il03HUHH BpeMeHH COBilll,lleHH.11 (PHc. 4), a TaIOKe 6i.mo YJIY'lilleHo pa3peweHHe 

speMeHH coenll,llem1.11 B npe,AeJlax 5%(PHc. 5) 

180 
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4Q 
20 

0·1.5 ·i -0.5 0 o.s l 1.S 
c...~~Tlmo 

Puc. 4 : CpasHeHHe rtHKa speMeHH coBrraJI:eHllJI nocne npHMeHeHllJI HoBoil nporpBMMLI 
KoppeKIIllll )l,llllHbI nyrn npo~JJ.eHHoil 'laCTHLlbI rrpH p33Jlll'IHHX LICHTPaJII.HLIX HMnyni,cax B 

cne1CTpOMCTpe HMS (PHMs=l.397 GeV/c (cllJIOlllHBJI n11H11J1) H PHMS=3.703 GeV/c (nyHKTllpHllJI 
JIHHHJ!)). 

):(aHHbie ycoeepweCTBOBaHH.11 6I.IJIH BBe,neHbl B CTaH.n;apTHblli IlaKeT 

nporpaMM o6pa6oTICH .naHHblX Hall-a c, H MOryr HCIIOJII.30BaTCJI npH aHaJIH3e 

)laHHblX nocne,nylOIIIHX 3KCnepHMeHTOB. 

''°"' ..-.. ,,.. ... _ .. _ .-i~~"'"""" .... '" 111 • ""..............,""'*""", ......... .. 
160 ~~~ ... ~ 
140 ... :·' 
120 i 
ioo r\1 
80 ~l 
60 f 
40 ;.,i!'/ 

.20 ... ..~ ........... ·:/ 

0-1..5 ·l ..().5 0 0.5 1 1.5 
Coi~ 'I'i:lne 

Puc. 5 : CpaeHeH11e 11.1,11p11H1>1 cneKTpos «pean1>Horo» epeMeHH coena,!I:eHllJI JJ.O (nyHicrHpHllJI 
JIHHllJI) II nocne {CIIJJOWHllJI JIHHllJI) KOppeKIIllll . 
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bhlJIO TaIOKe Y'!TeHO Mep-rBoe Bpewi, KOTOpoe COCTOHT H3 .D.BYX nmos: 

TpHrrepHOH CHCTeMLI H CHCTeMLI c6opa .D,aHHbIX. IlepBLIH THII - 6oJiee H3BeCTeH KaK 

MePTBOe Bpewi 3JieKTpOHHKH, a BTOpOH THII - rronyqaeTCSI H3 BpeMeHH npOCTOJI 

KOMm<rrepa. HMeeTCJI TaK)l(e .n:pyroli CKpbITbIB HCTO'IHHK ITOTepHH peaJILHLIX 

co6LITHH - 6JIOKHHr qepeHKOBa H BpeMeHH cosrra,neHHH, KOTOpbie TO)l(e 6LIJIH 

rrpHHHTLI B pac'leT. BpeMSI cosna,neHHSI arpaeT KpHTH'leCK)'lO pom. B pa3.n:erreHHH 

«peaJILHLIX» co6bITHH OT «CJiyqaHHOro» <j>oHa. .D:aHHOe Bpewi orrpe.n:elIJleTCSI 

HHTepsanaMH, KOTopi,1e Ha'IHHfilOT OTC'IHTLIBaTb Kor.n:a npH6LmaeT cHrHarr ITT HMS-a 

11 ocTaHaBJIHBfilOT Kor.n:a cne.nyIOlllHH CHrHaJI npHXO.L\HT H3 SOS-a. IloTepHH npH 

OT6ope co6LITHH no BpeMeH.H COBna,neHHSI MO)l(eT rrpOHCXO.D:HTb no .L\ByM npH'IHHaM. 

Bo - nepsi,1x: <jJoHOBoe co6L1Tae m SOS-a npoxo.nHT .no Toro KaK peanLHaSI qacnn:.1a 

BpeMeHH cosrra,neHIDI OCTaHOBHT OTC'leT BpeMeHH. KpHTepHH OT6opa Ha BpeMSI 

COBIIa,neHllSI y.narrHT 60JihlllHHCTBO TaKHX co6LITHH. Bo BTOphlX: IT03.llHHH Tp11rrep 

SOS-a MO)l(eT CITYTaTL nomKy onpe;:i;eneHHSI BpeMem1 TaKHM o6pa30M, 'ITO BpeMSI 

cTapTa H ocTaHOBKH 6y.n:eT pelllaTL cHmarr H3 SOS-a. BeJIH'IHHa JlaHHOH KoppeKll,HH 

.n:oCTHrarra .n:o 4% B HallleM cnyqae H 3asHcena OT qacTOTLI TpHrrepa. 

,n:pyroli HCTO'IHHK KoppeKI.\HH - ra30BLIH qepeHKOBCKllH .neTeKTop B HMS­

e, KOTOphlH HCIIOJIL30BaJIC.ll .D,JISI pelKeKI.\Hll 3JieKTpOHOB. IloTepsi IIHOHOB H3-3a 

6JIOKHHra qepeHKOBa COCTOHT B TOM, 'ITO B03HHKaIOT cyqaH, Kor.na 3JieKTpOHLI 

npoJieTaIOT Henocpe,n:CTBeHHO 3a n110HaMH H HaxO.IVITCSI B npe.n:enax «Boporn ADC 

.neTeKTopa. B .naHHOM cnyqae cHrnan OT 3JieKTpoHa 6y,n:eT npHBSI3aH K rr110HHOMY 

TpHrrepy 11 ITHOH 6y.neT 11,ll.eHTmpm.111poBaH KaK JrreKTpoH. Korr11qecTBo n110HOB 

IlOTepJIHHLIX 113-3a 6JIOKHHra qepeHKOBCKOro .D,eTeKTopa 3aBHCHT OT HHTeHCHBHOCTH 

nona,naHHSI 3JieKTpOHOB B cneKTPOMeTp: 

Blocking = 1- R. * mCer 

r.ne R. 03Ha'laeT HHTeHCHBHOCTL 3JieKTpOHOB, M3MepJieMyJO TpHrrepoM ELCELAN 

(Kon11qecTBo «'IHCTLIX» 3Jiei..--rpoHoB), a 9tcer - urnpHHY sopoT TDC qepeHKOBCKoro 

,n:eTeKTopa (B HarneM cnyqae - 120 He). IlpH 3arpy3Kax .naHHoro 3KcnepHMeHTa 

MaKCHMaITbHLIH K03!lJ<J.i!!l.\eHT OT 6JIOKHHra qepeHKOBCKOfO .neTeKTopa COCTaBJISIJI -

5%. 
)l.arrLHei1lllasi npoue.nypa aHarrHJa .D,aHHLIX Tpe6oBaJia .n:eTaJILHoro MoHTe 

KapJio cHMyJIJII.\HH KaK 3KcnepHMeHTa c uenLJO nonyqeHllJI ce'!eHHH HeJaBHCHMOro 

OT annapazypHLIX 31jJ<J.ieKTOB, TaK H .D,JlSI paC'l:eTa BKJ!a,D.OB «timH'leCKHX <l.JOHOB B 

.D:aHHYIO peaKI.\HIO. nnJI 3THX uenei:\ 6LIJI HCilOJIL30BaH CTaH.1\apTHLIH IlRKeT 

CHMYITJIUHH Hall-a c . .D:nJI MO)leJIHpOBaHHSI ceMH-HHKJll03llBHOro po)!()(eHHSI ITHOHOB B 

CTaH.napTHOM naKeTe 11cnonh30BarrocL ce'leHHe B npoCTei:\llleH «tiopMe: 

dN ' dN Lq12U,(x,Q2)D;(z,Q2) 
a , !':'a , -* be-bP, ' rJJ.e - _,. -''--~~------

···"' e,ex dz --,. 'I\"' 2 2 dz L..q1U1(x,Q ) 
I 

D; (z, Q2
) - napaMeTpH3al.\IDI «tiparMeHTal.\HOHHLIX <l.JYHKUHH, a U; (x, Q2

) -

napaMeTpH3al.\11SI CTEQ5 .D:AA <J>yHKUHH pacrrpe.neJiemra napTOHOB. MoHTe Kapno 

rrporpaMMa MO)J,eJIHpOBaJia OIITHKY o6eHX cneKTpOMeTpOB, MHOrOKpaTHLie 
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) 

pacceSIHHSI, noTepHIO 3Hepnm rrpH rrpoxo)l(JleH1111 qepe3 Bell.\eCTBO, pacna,n nHoHa, 

pa.n.Hal.\HOHHLie npoueccLI H T . .JJ.. 
IlpH 60Jibl11HX 3Ha'leHHSIX z OCHOBHOH cpH3H'l:eCKRH «tioH HCXO,Jl.HJI 113 

pacna,n.OB KOrepeHTHbIX p0 Me30HOB[13] I1 OT BKJia,na 3KCKITI03HBHLIX IlHOHOB . .n:Jlj[ 
onpe.nerreHIDI .JJ.aHHLIX <J>oHOB TaIOKe Hcnonb3oBancg naKeT SIMC, c no.JJ.XOJlSlll.\HMH 

MO.D,eJIJIMH .D,Jlj! pacqeTa ce'!eHHH p0 
H 3KCKITI03HBHLIX 1t. 

B 3aKJllO'leHHH 3TOH rJ!aBhl OilHCbIBaeTCJI pac'leT CHCTeMaTH'leCKHX 

0111H60K. noMHHHpylOII(HH BKJlll,U B CHCTeMaTH'!eCK)'lO OUJll:6Ky COCTaBJIJleT 

MO.D,eJII.HaSI 3aBHCHMOCTh Ol.\eHKH <J>H3H'leCKOro cpoHa. 

B 'leTeepToil rnaee o6cylK.Jl.aJOTCSI nony'ieHHLie pe3yn1>TaTLI. B 

pe3yJILTaTax rrpe,n:CTasrreHLI ce'leHHSI 
1
•
2 H ( e, e' Jr± )X , H3MepeHHbIX rrpH x=0.32 B 

3aBHCMMOCTll OT nepeMeHHOH z Ha rrpoTOHe ll ,uei1TPOHe [22]. .D:aHHhle ce'!eHHSI 

cpaBHMBalOTCSI c TeOpeTH'!eCKHMl1 npe,JJ.CKa3aHHSIMH BblCOKHX 3Heprni1 Ha OCHOBaHHH 

np11Hu1ma cpaKTopmal.\HH. H KaK BH.JJ.HO M3 PHCYHKa 6 pe3YJILTRTLI 3KcnepHMeHTa 

HaxO)lJITCSI B xopollleM corJiaCHH c TeopeTH'IeCKHM npe.D,CKa3aHHeM .D,0 3Ha'leHIDI 

z<0.65. B o6naCTH z>0.65 BH.JJ.HO Hecornac11e npe.JJ.CKa3aHHJI c nonyqeHHLIMH 

pe3ynLTaTaM11. B AaHHOH KHHeMaTH'l:ecKo.H o6naCTH cyllleCTBeHHYIO pom. HrpaeT /!,. 

pe30HaHC, BKJIM KOTOporo He Y"IHTLIBaeTC.11 npM o6pa60TKe .JJ.aHHb!X. 
M; 
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...... 111. .. 7/"),,. 
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l. 
.. .... tJ oooo oo .. o \ 

"·. 0 00 '•, f 
......... ~ .... 0 \\ 

........... \.,'\O, 

0.9 0.3 0.4 0.5 0.6 
z 

0.7 0.8 

PHC. 6 : Ce'leHID! 1•2 H ( e, e' 7i± )X H3MepeHHblX np11 x=0.32 B 3aBHCHMOCTH OT 

nepeMeHHOH z B cpasHeHHH c MoJITe Kapno CHMyJIJIJ.l,lleit (nyHKTHpHb!e JIHHHH) HCilOJlb3YJOJneH 
. J!BJieH11e 4JparMeHTill.l,llH. 
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l1MeJI TOJibKO .llfilIHblH pe3yJI1>TaT MO)!(HO ~e yTBep)!(;(aTL, 'ITO npHHI(Hn 

<flaKTOpH3aI(HH npHMeHHM IIpH ceMH·HHKJII03HBHOM :meKTpopo)!(;(eHHH Me30HOB B 

o6naCTH pe30HaIIChlX :meprnif. Ho B .LI06aBoK TaK)!(e 61>mo pac'!HTaHO cynep­

OTHOllleHHe, .LIJIJI 6onee .lleTaJlbHOro nOHJITHJI xapaKTepa H .LIOCTOBepHOCTH 

<}JaKTOpH3aI(HH. 

IlpH .LIOCTaTO'iHO 6orrLllIHX 3Hepnrnx, npe.nnorraraeTcJI cjJaKTopman;HJI 

ce'!eHHJI, T.e. KBa3H·He3aBHCHMOCTh Me)!(;(y B3aHMO;(eHCTBHeM BHpzyarrLHOro cj>OTOHa 

c KBapKOM H IIOCJie;(y!Ow;eH a.LIPOHH3aI(HeH KBapKa. BLillle CKa3aHHOe MOJKHO 

npe;(CTaBHTb B BH;(e: 

o-1'± N z::e;lqi(x)Dq,;;..~ +q;(z)Dq,,..±J (1) 
·; 

qT06L1 IIOKa3aTI. nopa3HTeJII:.HOe CXO;(CTBO .llaHHb!X :meKT}JOpo)!(;(eHHJI ceMH· 

HHKJll03HBHb!X IIHOHOB B o6nacTH HYKJIOHHb!X pe30HaHCOB c rrpe.LICKa3aHHJIMH 

BLICOKHX 3HeprnJ;i (<f>opMyna 1) 6LIJIH COCTaBJieHbl cynep-OTHOWeHHJI H3MepeHHhIX 

ceqeHJrn. IIpeHe6peraJI BKJia;(OM CTpaHHhIX KBapKOB H nonaraJI CHMMeTPHIO 3apJ1,na 

KBapKOB, B c)>yHKUHJIX pacnpe;(eJieHIDI napTOHOB, OCHOBh!BaJICJI Ha <l>opMyJie 1 
,naHHLie OTHOilleHHJI (cyrrep-OTHOIUeHHJ!) MOryT 6bITb BLipaJKeHI>I B BH,D;e 

KOM6HHau1rn napTOHHbIX pacnpe.neneHHH u H d: 

o-P(7r+) + o-P(7r-) 4u(x) + 4u(x) + dx + d(x) 

. o-d(7r+)+o-d(7r-) = s(u(x)+d(x)+u(x)+d(x)) 

o-p(7r+)-o-p(7r_) _ 4uJx)-dv(x) 

o-A7r+)-o-A7r-) - 3(uv(x) + dJx)) 

(2) 

KaK BH,llHO cynep-OTHOIUe1rn:J1 3aBHCJIT TOJibKO OT nepeMeHHOH x H He 3aBHCHMLI OT z. 

To eCTb, eCJIH BbillleIIpHHllTbJe .LIOilYil\eHHJI H rrpe;(IIOJIOJKeHIIJI BepHLI, TO HallIH 

pe3yJILTaTLI ;(OJIJKHbl 6hlTb He3aBHCHMbl OT nepeMeHHOH z. 1.J:TO H BH;(HO 'H3 

npe.L1CTasneHHhIX Ha P11c. 7 pe3YJihTaTOB [23]. BH.nHO, '!TO HaIUH .L1aHH11e 

He3aBHCHMhl OT nepeMeHHOH z .LIO z<0.65, 3a 3TOH o6naCTblO BH;(eH 34Hpe1cr OT 

BKJl8,D.a t:.. pe30HaHca. HaH6onee HHTepeCHh!M ciiaKTOM JIBJilleTCJI TO, '!TO pe3yJ!bTaTbl, 

nony'leHHbie H8MH B o6JiaCTH HH3KHX :meprnH, xopOllIO OIIHCb!BaIOTCJI 

TeopeTH'leCKHMH rrpe.L1CKa38JIHHMH Bb!COKHX 3HeprHH OCHOBaHHhIX Ha c]>yHKUHJIX 

pacnpe.L1eJ1eHHJ1 napTOHOB. H3 PHcy1rna 7 TaK JKe BH.LIHO, '!TO cyrrep-oTHomeHirn 

'iYBCTBHTeJibHhl K BKJia.LIY p. 3n1 pe3yJII:.TaThl ew;e pa3 CBH;(eTeJibCTByIOT B Il0Jlb3Y 

cyw;ecTBOBaHHH JIBJ!eHHJI .LIYaJihHOCTH H cj>aKTOpH3aUHH ce'!eHHH B pe3oaHaHCHOH 

o6rraCTH. 
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Puc. 7 : Oruoweuue cyMMLI (sepxuuli p11.cyHoK) 11. p33HOCTl1 (HIDKHHli p11.cyuoK) cynep­

OTHoweu11.li B 3aBHCHMCTH OT nepeMeHHOii Z, npH x=0.32. 3aKpmueHHble (noni.1e) CHMBOnLI 
oro6proicaJOT co6LITHll nocne (.!1.0) BblqHTllHHH BKna;(a OT pacna.na KorepeHTHblX p Me30HOB. 
3anrrUXOBaHHaJI o6nacn BHH3Y pHCYHKa OTOOp!llKaeT CHCTeMant'!eCK)'IO OWH6KY, TeMHldC 

nonoci.1 oro6pIDKaJOT coeoKynuoCTL u:opeTH'!ecKHX npe.!1.CKll3aHHii (LO and NLO) npH 
BblCOKHX 3Hepmii OCHOBaH.HblX Ha (j>yHK!JWIX pacnpe,!1,eJieHHJI napTOHOB [16, 17]. 

0.LIHHM H3 cne.nYIOW:HX BaJKHhlX pe3yJihTaTOB HBJIJleTCH 3aBHCHMOCTh 

«favored» H «unfavored» cpparMeHTaUHOHHhlX <l>YHKUHH OT nepeMeHHhIX x H z. 

I1peHe6peraJI BKJia;(OM CTPaHHhIX KBapKOB H HCilOJib3YJI TOJ!bKO ;(aHHble Ha MHWeHH 

;(eii:TepHJI, MO:>KHO H3BJie'lb OTHOllleHHe cJ>parMeHTaI(HOHHJ>IX <flyHKUHH B BH.lle: 

( 4 _ <YAff+)) 
n- o-Aff-) 

n+ = (4 o-d(ff+) -1J 
(j d (ff-) 

KaK rrracHT npHHUHil <flaKTopM3auHH B o6nacTH BhICOKHX 3Heprnii: .llaIIHOe 

Bh!pIDKeHHe ;(OJDKHO HCKJIIO'iHTeJIJ>HO 3aBMCeTh OT rrepeMeHHOH z (M Q
2
), a He OT x 

(PMc. 8). 
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PHc. 8 : BepxHuii pucyH01<:: 3aBHCHMOCTL omomeHIUI «unfavored» K «favored» 
<t>parMeHTaUHOHHoil <l>YHKl.lHH o·m• oT nepeMeHHOH x npH z=0.55. CWiomHL1e JJHHHH 

oro6pIDicaJOT <!>HT K ,2:1aHH1>1M HERMES-a [19] AJUI ,2:1aHHoro OTHoweHIUI. CTyHKTHpHIUI JJHHIUI -
npe,!1CKa3aHHll <l>HJJ,l.l H <l>eHMaHa ( (1-z)/(1 +z) ))(Jill He3aBHCHMOH <!>parMeHTaUHH [9]. 
3aKpaweHH1>1e TPeyroni.HHKH (KBaJ.J.pan1) npeJJ.CTaBJlllIOT co6ou J.J.aHH1>1e HERMES-a 

(Konna6opawm EMC) [15, 16]. Hu:J1CHuii pucyH01<:: TollCe, 'ITO H sepXHHH pHcyHOK, HO e 
3aBHCl!MOCTH OT nepeMeHHOH z np11 x=0.32. 

11 KaK BH,!IHO H3 ,I(aHHOi;:'O pHCYHKa Ha.II.IM pe3yJJI>TaTbl cornacyJOTC.sl c 
npe,!ICKa.JaHIDlMH 4°>aKTOpH3al\f!H ce'!eHHll [22]. 11HTepeceH TaK )!Ce qiaicr Toro, 'ITO 
pe3yJ11>TaThl xopowo onHc1>1aruoTc.s1 <j>HTOM ,!laHHI>IX 3KcnepHMeHTa HERMES .H 
pe3ynI>TaTaMH EMC. Cne,!lyeT TaK)!(e OTMeT.HTL 4JaKT Toro, 'ITO ecno no OT,!leJII>HOCT.H 
B D+ H 0- BKJ!a,!I f1 pe30HaHCa XOpOillO BH)l.eH, HO IIpM paC'!eTe OTHOilleHID! 
4JparMeHTailHOHHhlX <!>YHKI.IHH 3TOT BKJia,!I IlO'ITM He 6bIJI 3aMe'!eH. TaKoe IIOBe,!leHHe 
MOJKHO o6'b.s!CHHTh npHH.HMa.sl BO BHHM!lHHe TeOpeTH'leCKYIO pa6oTy KJio3a H 
113rypa[3], Ha OCHOBe SU(6) CHMMeTpH'IHOH Mo.nem1 KBapKOB. 

BblB0.11.bI: 
I. Bneps1>1e rrony'leHbl .11.ernmm.1e H3MepeHMll H aHanH3 ce'!eHHJI ceMa­

HHKJIJ03HBHOro :meKTpopoJK,D.eHIDI 1[± Me30HOB Ha npoTOHe H .neiiTpOHe B 
o6nacrn HYKJJOHHhlX pe3oHaHCOB. 

2. Ilony'leHhl HeonpoBep)!(.HMbie pe3yJihTaThl 0 cy111ecTBOBaHHH .llYaJil>HOCTH B 
npouecce 3JieKTPOPO:lK)J.eH.Hll 3apJ1JKeHHblX 1t Me30HOB B 3Hepr.HJIX 6JIH3KHMH 
K pe3oHaHCHI>IMH H o6nacTH 3HeprnH: rny6oKo Heynpymx npo1.1eccoe. 

3. x Hz 3aBHCHMOCTH H3MepeHHhlX ceqeHHH, cynep-OTOll!eHHH:, H OTHOll!emrH: 
<j>parMeHTa11110HH1>IX <j>yHKl.IHH llBIDIJOTCJI nepBI>IMH B yKa3aHHoi1: o6naCTH 
3HeprHii H HaxO,!IJITCJI B xopomeM cornacm1 c TeopeTH'leCKHMH 
npe,!ICKa.J!lHHJIMH H ,llaHHhlMH 113 06nacn1 Bh!COKl:IX 3HeprnH. 
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4. Ilpoee.l(eH aHaJIH3 )l.aHHhIX 3KcnepHMeHTa "Quark Hadron Duality in Meson 
Electroproduction", a Te'!eHHH KOToporo, Y'IHTbIBaJI cne!lH<j>HKY .llaHHoro 
3KcnepHMeHTa, 6I>IJJ ynyqmea cTaH,!lap1'HLIH Ha6op nporpaMM online fl off­
line aHaJI.H3a .IlaHHhIX Hall-a C. 

5. YJiy'lllleHa MeTO,l(HKa OT6opa peaJJhHhlX TpeKOB npH BOCC03,l(am!H 
TpaeKTOpHH 'laCTHl\, a TaKJKe 6h!Jia ycoaeprneHCTBOBaHa MeTO,AHKa 
KOppeKl\HH AJIHHLI IlYTH npoH:)l.eHHOH qaCTHUbl B cne1npoMeTpax 
HMS/SOS. 

6. Ilpoee.neao 9TCeHBaHHe 4JoHOBblX qaCTHl.I, HCilOJ!h3YJI KaK MaTeMaTH'leCKHe 
MO,lleJIH, ,11.eTeKTOpHbie IlaKeTbl o6eHX cneKTPOMeTpOB, TaK H 
MO)l.enHpoBaHHe noee)l.eHHJI <Pm11qeCKHX <j>OHOB npH KHHeMaTHKe naHHOro 
3KCnepHMeHTa. 
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UV<Dn<DUQ.t°'f' 

(WJl.IlUp t, np pWflClfl tubpqpwubf1'1 l.IlpflnLJ[<lnLU, bflp Q2-ti L. W2-'1 

wnctb.i;iubpn l.jwqunul bu uti .i;iwuti Lnwuu1w4 GeV2
, btflbtnl{ uitinLnmppwmti4 

.i;ilJ.wuLnwJtiu .i;ipnuw11tiuu1uti4wJti u4qpmu.i;ipg, hwripnuubnti tLblftnriwoumun 

1.JwnbLti t ubnl.fw1wgfJbL bpl.fm ,gl{wqp-wul.jwtu UJpngbuCibpp mbu.i;im.f.' 

Ql{wn4'1 hblll Lf'1fllllnLUJl :j>nmnCifl tj1nfuwq11bgmra1wu u LnLUWl Ql{wn4ti 

hbmwqw hwrwnuwgmu: Ll.J'l rituiIJmu uinngbufl 4mnlf wo12n l.fwnbt'1 t 

ritimwpljbt bpljm Wlll11W'lll'1!ubpJ1 WflU1WflflJWL'1 mbu,gmf cr - g(x,Q
2
)*f(z): 

UnLnw11n'1!Cit11tig w12w2tiun g(x,Q2
) hwuwU1wmwutuwumu t !Jt.lwn4'1 hbm 

Lfflntnmwt :Pntnnuti tj1ntuwq11bgmra1wun. tiu4 bn4nnn11n • /(z)-n IJL!wn4ti 

hbtnwqw hwrinnuwguwun: 4wmwnlf bL bu uti 2wn12 qptnwljlnnobp, nnnu.12 

wuiwgmgmu bli ml(Jwt uiurimuo: Q.j1mwt.11nnobnn w!ig bCi ljwglJ.bL SLAG-ti 

(Q2 
- 8.0 GeV2Jc2 u W2 

- 25 GeV2
) [8] u CERN-ti (Q2 

- 46.0 GeV2tc2 L. 16 < 

18 

W2 < 200 GeV2 
) [4] wnwqwgmgtii!ibnmu: l"'pwl[wqn·n t w11111n.i;i uuwu 

umnbgmun CiwlL wl{bL'1 gwon tubnqtiwlianti 11bU1IJnLU riw utiwu2wliw4 it: 

Ll.J'l UJUfl.nLU[] UU1mqbLm hwawn HERMES tuupti 4nriutig DESY 

wpwqwgmgti!nul ljwmwplfl::iL t qj1mwtj1npo [19]' wlJ.bLf1 gwon tlll::inqpwl.jwfJ 

mf1nm1ramu (Q2 
- 2.3 GeV2/c2 L. W2 > 10 GeV

2
): l"'fJ!utbu gm1g U14_bgtiu 

wrui.Jmli.i;iliann. tutpqpwubpp WJ!J. mtinm1ranul umiuutbu l.jw11bt'1 t uiuribL 

1.4ringtun :Pw4U1n[lwgubtm lL l.jlllpt.lwopn hwml[w6wt.lnnbtm ul.jqpm!i,gp 

uwutiu: <wubliwiu11buiu. HERMES-ti ml(Jwtul::inn qm!ilfmu bli tunro n! 

Wf'2WllOqWJpfJ l.jpfJbtlwLnpljwljwfJ Lnj1pntj[dntU: 4wpb[f1m t W!l'lJn9 PWflOfl 

tlibnqtiwlianti uljqpmli.i;ilibnn Lj1ntuw1111bt 12bqnfJwCiuw1tiu ntnfll.Il lL 4wribLti• t 

wririJnp lim4tnun libpljw1wgul::it .i;il[wqti-wqwm .i;i4_wpl.j!ibpj1 U1l::iu.i;in4. gwop 

tlibriqtiwubpti mtinmiramu: UJ!J. tuu11tifln uiwpqwpwflbtm hwuwp !OnLJ.uwu 

Ql::i.'jlbpunCip wqqwJtili [Wpnpwlllnl1'1WJnLU (T JNAF) 4WLnWf1l[b[ 

qpmwljlnpCi · oqlllwqnpObLnlf 1t± ubqnliub11'1 uMti-tiutiumqtilJ. 

ttb4U1nwoliowu uinngbun: UJ11 Ciutwtnw4n4 l.jwLnwnt.l.l::iL t hl::illluJwuf 

• Uf'2W2PU wuqwu limlj[nuwjpli 1'2bqnfJwuufJbpp t.nppntj[dnLU 

ul.llwgt.l.bt tu uinnLnnliti lL 11l::i1m11nur ratirwtuutrti Lfnw 1t± 

ol::iqnuutpti ul::iuti-'11i4umq'1L[ ttb4mnwoliuwu 4mpl[w6Qlil::inn: 

• V2w44.bt t unn ubranrititiw LL uU1brtC1t.l.bt bu hwuwutwl.Ilwutuwli 

6pwqnl::ir HMS L. sos Ul.l1b4mflW!Wtf1bpnt.I. w!igw6 uwuliti4'1 

nLrJ.nL l::ipl.jWflnL[<ljWU 62U1UWU hwuwn [21]: 

. • Umtri6LJ.bt t LL llf1Ci! w1cto oqmwqnp6LJ.mu t Hall C-mo 6nwqpbn'1 

LjlW[dl::i[d. UWU!iti\.tCib!l'1 PflW4Wu hbl.Ilj;!l::ipp 2nljnLU[] hbU1Wqp6[] 

lf bpw4wuqlib[pU HMS LL sos UUlb4U11lWiWtj1bpmu [1 O] : 

• 4wl11wnt.l.bt t :j>nuw1tiu uwuupl.j!ibpti 2nlfmun oqmwqnpOb[nl[ 

tiu!utbu uwral::iuwmpl.jwl.jwu onril::itubp, qmJq uuiblflllflW!Wlfll::ip'1 

11bLnbl.jLnnpw1tiu t.11wratraubp, WJfJUlbu tt :Ptiqp4w4wli .'jlnlibn'1 

L[ Wfl!Jti unribL wlf npmu m4JwL qj1Lnwtf1nrioti 4tifJMwmti4wJ!i 

!J.OUJ!JntO: 
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