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06m:rui: xapairrepttcTmca pa6oTLI 

B Hacmo1uueu pa6ome npe.acmasAeHbl 3KcnepuMeHmaAbHbte 
pe3yAbmamb1 no rAy6oKo HeynpyroMy pacce11Huro 31\eKmpoHoe Ha 11.apax 
yrAepo.aa, JKel\e3a, CBUHU8 U .aeumepU!!, npu 3Hepruu nyllKa 5 r3B U B 
KUHeMamu1.1ecKOU o61\acmu 1 < 0 2 < 4.2 r 38 2 u 0.1 < Xe < 0.55. 
npeACTSBn.ReMbl9 ASHHble COA9PlKST Ba>KHYIO i.lHQxlpMSl..lllllO 0 npocrpaHCTB9HHO 
- BpeMeHHOM pa3BHTHlll npo1..1ecca SAPOHH381..1HM B Sl,ClepHOM cpe,a.e. 
Pa6oma npoeo.auASCb a Aa6opamopuu .Ll.JKecpcpepcoHa (CWA}. 

AKmV8AbHoctnb pa6ombl 0AHOU U3 OCHOBHblX ueAeu COBpeMeHHOU 
11.aepHOU cpU3UKU llBl\11emc11 noHUMaHue MexaHU3Ma KOH<:f>aUHMeHma KBapKOB 
BHympu a.apoHOB. B p11.ae 3KcnepuMeHmOB KOHcpaUHMeHm OblmSAUCb nOH!lmb 
nocpe.11cmeOM a.11poHHOU cneKmpocKonuu . .ll.pyra11 a11bmepHamuea - o6b 11CHeHue 
a..apoHuJauuu pa3pb!BOM cmpyH, 1.1mo no11meepJK.aaemc11 pewemo1.1Hb!MU 
pacllemaMU Al\R cmamul.fecKUx KBSpKOB, OAHaKO HenpueMAeMO AMI KBapKOB 
.llBUlKYU!,UXCll. nosmOM'/ AMI nOHUM3HUSI MeXaHU3Ma KOHcpaUHMeHma maK 
Heo6X0.4UMa 3KcnepUMeHmal\bHSSI UHcpOpMSUUSI. 

B Aa6opamopuu .ll.JKeQ:>cj::>epcoHa pa3pa6omaHa wupoKaSI nporpaMMa 
U3MepeHUU u 8HSAU3a .aaHHblX, UM9IOIU8ll csoeu U91\bl0 onpeJJeAeHUe MeXaHU3Ma 
KOHcpaUHMeHma B Q:>opMupyeMblX cucmeMax. BalkHOU 3KCnepUMeHrn8AbHOU 
meXHUKOU, .llel\atow,eu B03MOlKHblMU 3mu UCCl\e.40B8HUll, llBl\llemc11 
ucnoAb30BaHue ll.aep a Ka1.1ecmee aHal\u3amopoe npouecca a.apoHU3auuu. B amOM 
nOAXOAe a.apoH 06pagyemc11 U3 3HeprUllHblX KBapKOB Ha paccrnOllHUU, 
cpaBHUMOM C pa3MepaMU amOMHblX 11.aep (om 1 AO 10 Q:>M). npeuMylllecmeo 3moro 
noAXo.aa cAaraemcA u3 HecKOAbKUX cpaKmopoe: 
- pa3Mepbl aHaAu3upyeMou cpe.ab1 xopowo coena.aaiom c npomAJKeHHocmblO 
npouecca a.apoHuJauuu; 
- Morym 6b1mb ucnoAb30BaHbl Hoeeuwue JHaHUH o H.llpax u ux ceoucmeax; 
- no..apo6HblS 3KCnepuMeHm3AbHhle .ll8HHb1e no rAy60KO Heynp)-'f"ot.1'/ pacceAHUtO 

Ha HYKAOHe npe.11ocmaeA1110m xopowyio 6a3y .lll\fl cpaeHeHUA c .aaHHblMU Ha 11.llpe. 
B cymHocmu, Mbl ucnoAb3YeM !!Apo KaK ·.aemeKmop" AAR uCCAe.aoeaHu11 

Al\UHbl <i>OPMUpoBaHUfl npu a.apoHU3aUUU u BpeMeHHOU WKaAbl, Ha Komopou 
npe.a-aapoH (HanpuMep, roAall qq napa) cmaHosumc11 "o.aemblM" B co6cmeeHHoe 
rAJOOHHoe noAe. PeaKUUR a.apoHa Ha npucymcmeue 11.apa Jaeucum om 
BpeMeHHou wKaAbl, Ha Komopou eHympu 11.apa npoucxo.aum a.apoHU3aUU!I. 
0CHOBHblMU U3MepSleMblMU eeAUllUHaMU .aaHHOro 8Hal\U3a llBAlllOffiCll: 
a) omHoweHue a.apoHHblX MHoxecmseHHocmeu R! AAA pa3HblX 11.aep; 
6) ywupettue nonepe1.1Horo UMnyAbca a.apoHa e 11.aepHou cpe.ae omHocumel\bHO 
HanpaeAeHUfl eupmyaAbHOro Q:>omoHa ~; ; 

1113 U3MepeHUU BblWeyt<a3aHHblX sel\Ul.IUH MOlKHO noAyl.lumb .ase .apyrue 
Bel\UllUHbl, xapaKmepU3YfOIUUe npouecc a.apoHU3aUUU - "epeMSI o6pa30B8HUA" 
KeapKa u "epeMll ¢>opMupoeaHu!!" a.apoHa. 
BpeMll o6pa3oaattu11 r, - 3mo BpeMi1 ikU3HU "ocso6o.iiusweroc>i" ;,.-eapKa, u oHo 

MOJKem 6blmb onpe.lleAeHo nocpe.llcmsoM aHSAU3a ywupeHU!I nonepe1.1ttoro 
UMnYl\bC8 a.apoHa ~: . 
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BpeMSI cpopMupoeaHUSI r; - amo BpeMeHHOU UHmepBa/\, HeOOX0.4UMblU AAS! 

<f:>opMupoeaHUH usemoeoro no/\si aApoHa, u oHo MolKem 6btmb onpeJiel\eHo u3 
KUHeMamu1.1ecKOU 3aBUCUMocmu omHOWeHUll a.LipoHHblX MHOJKecmeeHHOCmeu c 
ucnO/\b30BaHUeM "epeMeHU o6pa30BaHUll" u MOAe/\eU, onucblBBIOUJ,UX 
B3aUMOJieucmsusi npe.4-8.llPOHOB u a.apoHOB B !IJlpaX. l1by1.1eHue noseAeHU!I 
BpeMeHU cj:;OpMUpoBaHU!I .llil>I pa3HblX a.apoHOB .aaem S03MOJICHOCmb onpe.aeAUmb 

MexaHu3M1::1, 3a cv.em Komopb!X o6pa3yiomcsi a.!!pOHl>L 
B onucbtsaeMOM s .aaHHOU pa6ome 3KcnepUMeHme, EG2, 3mu eel\Ul.IUHbi 

U3MepSIAUCb AAS! no/\OJKUrneAbHblX nUOHOB Jll\SI mpex pa3HOBU.4HOCmeu 11.aep: 
yrl'lepo.a, JKel\e3o u ceuHeu . .ilaHHbtl'.i aKcnepuMeHm npeAocmasuA AAS! aHal\U3a s 
mpu pa3a 6o/\bWe .llaHHbtX, lleM /\OOoe npe.4bl.4Ylllee u3MepeHue, omHoc11w,eecH K 
.llBHHOMY eonpocy. HaAu1.1ue 6oAbwou cmamucmuKu no3eol\Slem npoeo.llumb 
MHOrOMepHblU aHal\U3, limo OlleHb BBJKHO Jll\SI Bbl.llel\eHUSI M0.4e/\U, HaU6oAee 
npaBUl\bHO onUCblBatouteu cpU3UllecKYIO KapmuHy npouecca u noAy1.1eHUll HOBOU 
UHcpOpMaUUU no MexaHU3MY KX.ll.-KOHcpaUHMeHma 8 <f>opMUpyeMblX cucmeMax. 

UBAb u 384a11u pa6ombt. 3a.aa1.1eu .llaHHOU pa6ombl 6b1Aa cenapauuH 
nOl\o:ltumel\bHblX nuoHOB, o6pa30BaHHblX B peaKUUU r Ay6oKO Heynpyroro 
paccel!HUll Ha ll.apax, u nOAYlleHUe .41\SI HUX B pa3HblX KUHeMamu1..1eCKUX 
UHmepaaAax JlB)'XMepHoU 3aBUCUMocmu seAULIUHbl a.apoHHOro 3amyxaHUll om 
nepeMeHHblX v(3HepniiJI, nepeASHHaH 31181CTpOHOM), Q2 (1.1eTblpaXMepHb1H 

MMnyr.bC av.pT'flL'lbHOfO cPoTOH8), zh (AOfljl 3Hepniilll, HecoMBA KOH61.1Hb1M 

a,qpoHOM), u p;(KBaAP8T nonepe'IHOM KOMnOHelfT'bl lllMnynbca KOH8'1HOro a,qpoHa), 
a maKJKe pac1.1em ywupeHUll nonepe1.1Horo uMnyl\bCa a.apoHa omHocumel\bHO 
HanpaaAeHUH aupmyal\bHoro cpomoHa - t:.p:. ~el\b pa6ora - nonyqeHHe 
UHcpOpMaUUU 0 MeXaHU3MID< o6pa30SaHUll a.apoHOB. 

06&BKITI UCCllBAOBBHUJI'. ll1CCl\eAOB81\CH npouecc a.apoHU38UUU B peaKUUU 
rAyOOKO Heynpyroro pacceSIHUH 31\eKmpoHa HS Sl.llpaX .ayal\bHOU MUWeHU, 
cocmosimeu u3 .aeumepuesou Kpuo-MuweHu s cosoKYnHocmu c O.llHOu U3 
msep.llblX MuweHeu: yrAepo.a, JKeAe3o, csuHeu. 

M8fl!0.4bl UCCllBAOB8HUJf. npoee.aeHue 3KCnepuMeHma no paccellHUIO 
31\eKmpoHHOro ny4Ka Ha .ayaAbHOU MUWeHU (nocl\eAOBameAbHO ycmaHOBAeHHble 
KpuoreHHall u meep.llaff MUWeHu) c noc/\8.llYIOIUUM aHaAU30M .48HHb!X no 
e1>1Ae.M~HU!O no11o::r.ume!lbHb1X nuottoa u pac1.1ema AMI HUX se11ulluH a.apoHHoro 
38myxaHUJ1 u ywupeHUR nonepe11Horo uMnyAhCB. 

Har"l/HBG HOSU:IHS patfomu. Bnepst.:e s T JNAF (Thomas Jefferson National 
Accelerator Facility) 6blA npoee.lleH 3KcnepuMeHm c OAHOBpeMeHHblM noMel.LleHueM 
B nytlOK .aeyx MUWeHeU, KpuoreHHOU u msepAOU (MeHlll01.L18UCSI B mel.\eHUU 
3KcnepuMeHma). · 

Bnepsbre AAJI u3y4eHUJI npouecca 8.llPOHU3aUUU 6bll1U npou3se.lleHbl 
U3MepeHUSI 861\Ul.IUH 8.4poHHOTO 38myxaHUJ1 u Yl.JIUpeHUR nonepe1.1HOro UMnYAbca, 
KaK cpyHKUUU 3-4-x KUHeMamu4eCKUX nepeMeHHblX co cmamucmu1.1ecKUMU 
owu6KaMU, He npeBblWSIOUlUMU 1- 3%; 

Bnepsb1e npoU3Be.lleHo mo1..1Hoe u3Mepettue ywupettusi nonepe1.1Horo 
UMnyAbCa B KUHeMamullecKOM UHmepsaAe 1 < Q2 < 4.2 f3B 2 H 0.1 < Xs < 0.55. 
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flpaK/TlUtleCKBJI 3H81/UMoetnb flOllllC/i!HHblX pembmamos: Pa3pa6omaH u 
BblnO/\H6H 3KCnepuMeHm c 0.4HOBpeMeHHblM npucymcmeueM B ny1.1Ke .llByx 
MUWeHel'.i. 

Co3.llaHa cucmeMa nporpaMMHblX naKemos .41\fl MO.llel\upoeaHUH u 
aHaAu3a <t>u3u1.1ecKux npoueccos no a.apoHu3auuu. 

noAyl.leHHble 3KcnepuMeHffi81\bHble pe3yAbmambl MOrynl 6blmb 
ucnol\b3osaHbl .41\ll npoeepKu meopemu1.1ecKux MO.lleAeu, a maKJKe npu attal\U3e 
pe3yAbmamos UCCl\e.llosaHuu s o6Aacmu 31\eKmpopolK.lleHUll Ha Sl.llpax. 

Ha 3811/l/RlYBblHOCllfTIClf CAMYfOUJUS llOAOZeHUJ1.' 

1.Pe3y/\bmambl, npoeeJieHHoro snepsble, mOt.1Horo u3MepeHUSI eeAUllUHbl 
ywupeHUR nonepellHOTO UMnyAbca 001\0lKUmeAbHOro nuotta, o6pa30SaHHOro B 

peaKu,uu rAy6oKo Heynpyroro paccel!HUll 3AeKmpotta Ha H.llpax yrAepo.lla, 
llCeAe3a u CBUHUa. 
2.Pe3y/\bmambl U3MepeHUSI BeAU4UHbl 8.4poHHOro 38myxaHUJ1 001\0lKUmeAbHblX 
nuoHOB, o6pa30BaHHblX B peaKUUU rAy6oKO Heynpyroro paccel!HUSI 3/\eKmpoHa 
Ha !!.l!pal( yr11.epoL1a, JKeAe3a u CBUHUa. 
3.Ha6.oo.aeHue a<P<PeKiTia KpoHuHa. 
4.803MOJKHOCmb oueHKU BpeMeHU o6pa3088HUR u BpeMeHU ¢opMUpoBaHUR 
a.11poHa. 

Aur111oe 11i;acmua asmopa B Bbl/10AH8HUU oa6omhl Bblpa3UAOCb KaK B 

KOMa6opamusHou pa6ome, a UMeHHO, Yllacmue e CMeHm< npu "on-line• Ha6ope 
.llaHHblX, maK u B BblnOAHeHUU cneuucp!Jl.leCKUX UCCAe.aosaHUU no meMe .118HHOU 
pa6ombl. OCHOBHOU BKAa.11 aemopa OrnHOCUrnCSI K "off-line" aHal\U3Y .llaHHblX, 
cocmosimeMy KaK u3 o6pa6omKu .aaHHblX aKcnepuMeHma EG2 (KOMnb10rnepHas:i 
o6pa6omKa nomoKa .llSHHblX, 3anucaHHblX e au.lie ROOT - <f>auAos), maK u 
MoHme-Kapl\o Mo.lleAupoeaHuu, coomeemcmaytomeu .aaHHOMY 3KcnepUMettmy 
KOHcpurypauuu ycmaHOBKU CLAS, a maKJKe u paCCMampusaeMblX npoueccoe, 
UeAblO KOITIOpblX 6!.iAo HaXOJKAeHue HaKAaAbleaeMblX Ha 3KcnepUMeHmBAbHble 
B!>!XO.l!b! BeCOBb!X MHOJKUmel\eU. CroJJ.a omHOCHmcR: 

- UMOl\eMeHmauu11 MUWeHeu, npuMeHeHHblX e aKcnepuMeHme EG2 s KO.ii GSIM 
(GEANT - reHepamop ycmaHOBKU CLAS), 
- no.A~em aKcenmaHca, 3Hepremu1.1ecKux u UMnyAbCHblX nomepb, 
onpe.aeAettue "cpu.4yt1U81\bHOu o61\acmu", om6op "xopowux" cpauAoe .aaHHblX, 
om6op xopowux co6&1mull. 

CmpYKmvpa u ofibBM pa6omhl.· .a.uccepmau,ull cocmoum u3 ese.11et1usi, 
5-u rAae u 6-H npHJIO:ll'.CHUU u U3AOlKeHa Ha 135 cmpaHuuax (6e3 y1.1era 
npUAOJKeHUU), BKAIOl.l8SI 67 pucyHKOB, 6 ma6AUU u 81 HaUMeHOBaHUe 
uumupyeMou J\Umepamypbl. 

Anpo6aqUJ1 rKMVC{§HHb/X pe3yAbf11alTI08. OCHosHoe co.aepJKaHue 
.llLiccepmau.uu npe.AcmaeAMOCb Ha ellC.ero.D.HblX KOHcpepeHUUSIX e CEBAF 2005 
- 2008 rr. , a maKJKe Ha Apyrux MeJK.ayttapo.aHblX KoH<f>epeHUUllX: 

Workshop on High Energy Physics in the LHC Era, Valparaiso, Chile, 
Dec. 15, 2006. 
QCD and Hadron Phisics Town Meeting, Rutgens Universit'/, USA, 
January 12, 2007. 
American Physics Society Annual meeting, Jacksonvifle, FL, USA, 
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April 15,2007. 
ECT Workshop on Fragmentation, Frasconi, Italy, Feb. 29, 2008. 
f7v6ttuKSuuu. OcHoeHoe co.aepJKaHue .auccepmauuu ompaJKeHo e 

cmambRX [1], [3], [4], a maKJKe e ny611uKauu11x [2], [5]. 

Co.aepxaHue ps6ombl: 
Bo BBMBHUU o6oc-HOBb!BaemcR aKmyaAbHOCmb s1:i1no/\HeHHOU pa6omb1. 

KpamKo U3Jlaraemcst cocmostttue meopemullecKUX u 3KcnepuMettmaAbHbiX 
uccAe.aosaHuU no npo4eccy a.apoHusauuu. noKaaaHo, t.tmo AAS1 6o.,a.ee 
Jlemall.bHOro noHUMaHUR KOHcpaUHMeHma Heo6xo.t1UMO noHUMaHUe .llUHaMUKU 
o6pa3oeaHust KOHel.IHoro a.apoHa B r11y6oKo tteynpyroM paccesittuu. 

.rMsa 1 noca1111.1eHa onucattwo 3KcnepUMeHma EG2 e KOHmeKcme 
nocmaMeHHOU 3a.4allu (meopemu1..1ecKast OCHoea, Heo6xo.llUMoe o6opy.aoeattue). 
npuee.lleHbl onpe.11e11.eHUfl OCHOBHblX nepeMetiHblX, ucnoAb3YeMblX npu U3YlleHUU 
KOHcpaUHMeHma. maK H83blBaeMblX, "xapaKmepHblX epeMeH" .4/\ll om.aeAbHblX 
cma.llUU npouecca ¢opMupoeattuR a.apoHa. Ha1.1aA1>HaR cma.llUR - 3mo 
norAOll.lettUe eupmyaAbHoro cpomoHa KBapKOM 3a, npe.11no110JKurneAbHO, 
KOpomKUU npoMelKymOK epeMeHU, << 1Q:>Mf c, KOmOpblU onpe.11eAS1emcst .4AUHOU 
eoAHbl eupmya/l.bHoro cpomoHa. 3ameM .aoAJKHa cAe.11oaamb cma.auf!, Ha 
npomRJKeHuu Komopotj "oKpaweHHblu " KBapK npoxoAum HeKomopoe paccmoRHUe 
KaK KBa3u-<:eo6oAHS!I l.facmuu.a u npu 3mOM ucnyCKaem r11.toOHbl. XapaKmepttoe 
epeMR, accouupyeMoe c 3mou cmaaueu, 6btAO Ha3eaHo pa3HblMU aemopaMu 
"aper.1eHeM o6pa3oeaHu11" [6J. Bpe1111oOpa30BSHUJI11B1111emC11 xapsK111epucmuKod 
.l/BUJK,YlllerocJI KBB{JKS U,B npuHl/Ufl(J, OHO H8 ~HO 38Bucenlb om moro, KBKod 
B.llpoH o{jpa3yetnCJI B KOH6llHOM COCtnOJIHUU. 

Ha mpembeu cina.auu npouecca r/l.IOoHHafl pa.lluauufl npeKpall.laemcR, limo 
MOJKem npoUCXO.JlUffib ffiO/\bKO B mOM CJ\Ylfae, eCJ\U COYJ18PSllOW,UUCll KBapK 
Haxo.llum napmttepa Het'.lmpaAU3Upyro11.1ero ero ueem. Ha npom11JKeHuu 3mou 
cmaAUU "npe.a-a.apoH" nepexo.llum e "o6bl4Hbll.'.r" a.apoH. XapaKmepHoe BpeMR, 
accouupyeMoe c 3mou cma.auet'.1, 6b1Ao Ha3BaHo "epeMeHeM cpopMupoeaHust" 
a.npOHa. VlmaK, "BfJ6MR </JopMuposaHUll" - amo BptJMJI, mpeOYfJM08 .IWI 
</JopMUpoBBHUll qB6lTIOBOf'O naNI B,4/)0Hll. OXUllBBmCJI 3SBl/CfMOCl11b BptJMSHU 

</JopMupoBSHUJI om ocofisHHocmed r/JopMupyeMOrO B.lfPOHB. 
Ha11u4ue "epeMeHU o6pa30eaHuR" u "epeMeHu cpopMupoeaHufl" BbrmeKaem 

U3 ./lByx Hau6oAee ¢YH.48MeHmal\bHblX caot'.rcme KX.ll, a UMeHHO, KOHcp8UHMeHma 
(OKpaWeHHblU KBapK MOJKem nepeMe11.1ambCSl ffiO/\bKO Ha orpaHU4eHHble 
paccmo11HUS1) u npu4uHHocmu (paeHoeecHoe noAe a.apoHa He MOJKeH _6b1mb 
ccpopMUpoBaHo MOMeHmat\bHO ). 

npocmeuwuu 01..leHKU nOK83blBarom, 4mO ./lNI 3Heprul'.r T JNAF BpeMfl 
¢opMUpoB8HUfl nuoHa .40/\llHO 6b1mb nopR.4K8 10 cj:>M. 

8peMR o6pa30S8HUll KBapKa u epeM!I cj:>opMupoB8HUfl a.apoHa Morym 
6b1mb noAYLfeHbl nocpe.acmeOM ucnoAb30eaHUSI e Ka4ecmee aHa11u3amopa 
11.11epHOu cpe.abl. B .aaHHOll rAase npeAcmaeAeHa npocmpaHcmeeHHO speMeHHasi 
KapmuHa MepHoro rAy6oKo Heynpyroro pacce11HuR u mo, KaK 3mo MOJKem 6btffib 
ucnOAb30BSHO JlASI U3MepeHUR 3ffiUX xapaKmepHblX SpeMeH, COIJ\acHO 
pa3pa6omKaM 5po.acKoro u .ap. [7]. 
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npucymcmeue 8 KOHe4HOM coCrnOSIHUU R./lepHOU cpe.llbl B rAy6oKO 
HeynpyrOM 11.enmopolK.4eHuu a.apoHos MOJKem nos11.usimb Ha npouecc 
a.apoHU3attuu. nocmyAam o mOM, 4mo npouecc o6pa3osaHUR a.llpoHoB uMeem 
BHympeHHee BpeMR cpopMUpoeaHUSI no.apa3~aem, 1.1mo npu BblCOKUX 3HeprURX 
o6beKmaMU, B3aUMO.lleticmeytolUUMU co Cpe./lOU, flBll.fllOmCR KBapKu u rAIOOHbl. 
3mu s3aUMo.aeucmsuS1 c Sl.llpoM Morym pa3pewumi:; npocmpaHcmeeHHo 
BPeMeHHyto cmpyKmypy ¢YH.llaMeHmaAbHbrx KXil npoueccoe Ha cpepMu­
pa3Mepttou wKaAe. AHaAu3 y.ao6Ho npoeo.aumb e cucmeMe n0Ko11 MuweHu. npu 
xa<0.1 .llOMUHUpyem o6pa30BaHue napbr, mor Aa KaK CAyl.lau, r .lle supmyaAbHbrl.'.r 
¢omoH nor11ow.aemc11 o.auHol.IHblM ea11eHmHblM KBapKOM, npeo6AaAaem npu Xe> 
0.1. Beeb aH8AU3 e .11aHHOU pa6ome npoaoAu11.cR s o611acmu x8 > 0.1. B 3mOM 
cAyllae v - npocmo H848AbHasr 3HepruR KBapKa, a zh =En Iv,- a· xopoweM 
npu6AUJKeHUU, .llO/\R 3Hepruu KBapKa, HecOMaSI KOHe4HblM 8.4poHOM. ECAU 
a.L1pottu3aL1.UR npoucxo.aum B npe.lleAax Si.iipa, Morym Ha6A10..1.1ambcx 
.aonoAttume11bHb1e 3cj:>cpeKmbl. OJKu.aaemcsi, limo ect.u KBapK ocmaHasAusaerncfl, 
u3Ayllast r11.10oH, OH 6y.Aem soeAe4eH s usemoeou cuttrAem (no.11Xeamue 
aHmUKBapK UAU .asa .apyrux KBapKa u, meM caMblM, cpOpMUPYR Me30H UAU 
6apuOH). Tenepb 3mom u.eemoeou cuHr11em, e npUHttune, MOJKem 
B3aUMo.neucmeoeamb co cpe.Aou 6e3 Heo6xo.aLIMOCmu nepeAaeam& u.semoeou 
3apll.4; 3mO COCffiORHUe U3BecrnHO, KaK "npe.ll-a.apoH''. npo.aOAJKafl 
Q:>opMupoeambcsi, npeA-a.apoH nepexo.num e noAHblU a.llpOH, a eu.ae Komoporo oH 
MolKem flBHO B3aUMOAel.'.rcmeoeamb c uepHou cpe.lloli. lllmaK, s CAyl.fae, Kor Aa 
npe.a-aApoH u11u a.apoH cj:>opMupyiomcR a RApe, u3-3a sepoRmHocmu 
B3aUMO.llet'.lcmeufl co cpe.llou nomoK 4acmu1..1 u3 sr.apa YMeHbwaemcR no 
cpaeHeHUIO c nomoKOM U3 H8XOASllUUXCS\ B mex lK.e YCAOBURX 60/\ee Mal\blX Mep, 
KaK, HanpUMep, AeumpoH. 3mo RBAeHue u3BecmHo no.ll Ha3eaHueM "a.apoHHOe 
aamyxaHue" u MOxem 6blmb uCC11e.aoeaHo 3KcnepUMeHmaJ\bHO nocpe.acmeOM 
ucnOl\b30B8HUR omHoweHUR aApOHHblX MHOlKecmeeHHocmeu: 

R{; k.,v,p:,Q
2 

,¢,,y )= {~~~~ .... ~v.~:.Q2 ,;q",,• - -

N~5 (v,Q2) Jn, 

f N:;9{z,,. ,v,p:,Q2 ,;ti',,. )1 
i N~8(v,Q2 ) J 

(1) 

B BblpalKeHuu (1) N:S- t.1ucl\O rAy6oKo Heynpyro paccestHHblX a11.eKmpoHOB, a Nh­

l.IUCAO a.llpOHOB, o6pa30eaHHblX a 3mux co6b1muRX. 4uc11umeAb coomeemcmayem 
R.4PY MuweHu A, a 3HaMeHameA& - Aeumepuro. v - 3Heprusi nepeAaHHaR 
3AeKmpoHOM, a zh, pa3.4eAeHHaR Ha v, 3HepruR a.apoHa (O< zh <1 ). 

B HaL1a11e 1980-x ro.aos Ha OCHoee AaHHblX EsponeuCKou MtooHHOU 
KoMa6opauuu (EMC) nosie/IJ!emcsi 6o11.cwoe u.uc.A.o meopemuL1ec1<ux pa6om no 
cpaBHeHUIO QJOpM-cpaKmopa, Fz ' AAS! mRJKeAblX u AerKUX Sl.4ep, 1.1mo npueeAO K 
omKpb1mu10 u3eecmHoro EMC - 3cpcpeKma. npUMepOM amux U3blcKaHuu MoJKem 
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cAyJKumb pa6oma >Ka¢>cpa, KA033, Po6epmca, u Pocca [8], Komopbte 
noAaratom, 1.1mo si.aepHasi cpe.11a CAerKa MeHsiem Macwma6bt BAUHHUH 
KOHcpMaUHMeHma .llJ\SI CBSl3aHHblX HYKAOHOB u npe.11no/IOlKUAU HeHyAeByto 
seposimHOCmb AAR MHOrOKBapKOBblX KOHcpurypauuu B Sl.llpax, omAULIHblX om 
o6b11.1HblX 6apuoHos. PsiA Mo.11eAeu He Mor 6btmb nposepeH .110 mex nop, noKa a 
1990-x ro.nax nosieuAUCb .aaHHble KOMa6opauuu HERMES no a.apoHHOMY 
:aamyxaHuro, noAyl.leHHbte Ha a30me. 3mu .n,aHHbte cpa3y JKe U3MeHuAu 
npe.11cKa3aHufl HeKomopblX Mo.11e11eu o no0e.11eHuu 8.llpOHHoro 3amyxaHUR npu 
6ot.bUlUX zh. 3ameM HERMES ony6AuKoBaA MHOro .aaHHblX no 1<punm0Hoaou 

MUWeHU c 001\HOcmbto u.aeHmucpuuuposaHHblMU a.apoHaMU B KOHeLIHOM 
cocmOSIHUU. 3mo npuBeAO K HOBOU 801\He meopemu\lecKUX U3blCKaHUU, 
pacCMampusaiomux npe.11Mem c pa3HbtX mol!eK 3peHuR. B AUccepmauuu .aaHo 
KpamKoe U3AOlKeHue noAolKeHusi .lleA, a maKllCe npuee.11eHo KpamKoe onucaHue 
pS1.11a MO.ilel\eu . 

RPb .-, 

11.2<5 

._,,. 

v 

O.S 0.6 0.7 O.& 0.9 

Puc.1 a) TpexMepHa11 38BUCUMOCmb 11.aepHoro 3amyxaHu11 R,i. om v u zh .41111 

CBUHUa. 6) 3aBUCUMOCITlb 11.4epHorO 38myxaHUll RA om v. Kor..aa zh =0.5, .111\fl CBUHUa. 

c) 3aBUCUMOCITib llA0pHoro aamyxaHUSI RA om zh' Kor..aa v=3 r38, 41\SI CBUHUS. 

npuse.aeHbt nposeAeHH&1e .auccepmaHmoM pac1.1emb1 oueHoK omHoUJeHuu 
a.11poHHblX MHOlKecmeeHHocmeu, r .n.e napaMemp speMeHu cj:>opMuposaHU!I 
3a.aaaa11cS1 nocpe.acmsOM [1]: 

rf =const·(l-zh)·v·zh (2) 

pe3yAbmambl pac1.1emoe (.t!ASI CBUHUOBOU MUWeHU ) noKa3aHbl Ha puc.1. 
Ha ocHoee .aaHHblX, noAy4eHHbtX 0 HERMES, 6btAa pa3pa6omaHa 

KoHcmpyKuusi MUweHu AAH 3KcnepuMeHma EG2, npose.aeHHoro Ha ycmaHOBKe 
CLAS (T JNAF) [3][5]. 0Ha .ao11JKHa 6btAa omseL1amb cAeAytOl!lUM mpe6osaHUHM: 
1. oOllbWOU aKcenmaHC .111\SI noAy-UHKl\I03UBHOU U 3KCKl\I03UBHOU KUHeMaffiUK, 
nNOc xopowee cosna.11eHue c aKcenmaHCOM cneKmpOMempa CLAS. 

R 

2. MuHuMal\bHasi Macca .111\H HU3K03Hepru4HbtX 1.1acmuu Ha OOl\bWUX yrAax (70° -
140° omHocumeAbHO ny1.1Ka). 
3. npu6AU3UmeAbHO paBHSSI 1.1acmoma pacceSIHUSI .llAS1 AByx MUWeHeu, 
HSXOASIW.UXCSI OAHOBpeMeHHO B nytlKe. 
4. 0.aHa u3 MuweHeu AOl\lKHa 6b1mb cma6uAbHoU .aeumepueeou KpUo-MuweHbto. 
5. 4mo6bt no.naeumb smopUl.IHble 31\eKrnpoMarnurnHbte npoueccbl, moAW.UHa 
MUWeHHOU SllleUKU AOl\lKHa 6btmb MeHbWe 2-3% pa.auauUOHHOU AAUHbl. 
6. MuHUMS.1'.bHaSI ffiOJ\IUUHa AJ\SI BXOAHblxlBblXOAHblX OKOH KpUo-MUWeHU, 4rn00bl 
noAy\.IUmb MSKCUMaAbHoe ornHoWeHue MUWeHb/OKHO. 
7. Bo3MOJKHOCmb 6brcmpou CMeHbl meep.abrx MuweHeu (msiJKeAble si.apa). 
8. MuHUMSAbHasi Macca AMI conposouaiow.ux cmpyKmyp. 

B .aonoAHeHue K amuM mpe6oeaHuHM, 1.1mo6b1 YMeHbWUmb 
cucmeMamul.lecKue HeonpeAeAeHHocmu, 6b1Au npose.aeHbl pa6omb1 no 
onpe.ael\eHUIO mollHblX mOl\UIUH AASI meepAblX MUWeHeU u, no B03MOlKHOCrnU, 
ynpas11eHUR mOAW.UHoU Kpuo-MuweHu. Tpe6oaaHue UMemb npu6t.u3Uri1eAbHO 
paBHYIO l.lacmomy paCC~SIHUSI AAS! .aeyx MUWeHeU AeAal\O HeB03MOlKHblM 
ynompe6AeHue .asyx noc~AosameAbHblX 1q>uo-MuweHeu, maK KaK a amOM 
CAy1.1ae Sl4eUKa AASI ffiSIJKel\OU Sl/lepHoU MUWeHU, HanpUMep, KceHOHa, CUl\bHO 
omAUl.laAaCb 6br no .aAUHe om S11.1eurcu AAH Aeumepusi. repMemu4Hasi ra30sasi 
Sl4eUKa MOrAfi 6bl UMernb /lOnOAHUmeAbHbte B03MOJKHocmu, HO ¢>aKmu1.1eCKOe 
OffiHOWeHue MUWeHb-OKHO B 3ffiOM CA~e Mor Ao 6br 6blmb 3Ha1.1umeAbHO xyx:e u 
mpe6oBaAO 6bt 6oAee BblCOKUe z - BXOAHbte u BblXO/lHble ¢101\bru AASI .asyx 
HlleeK. TaKUM o6pa30M, .ni\SI msilKeJ\btx si.aep 6btAU ucnoAb3oeaHbl meep.able 
Muwettu. TaK KaK munu1.1Hoe cpyHKuuoHupoeaHue ycmaHoBKU CLAS mpe6yem 
ny4oK ecero e HeCKOAbKO HA, mo He npoucxo.aum nAaBKH meep.aou MuweHu uAu 
3aKUnaHUJl J<pUo-MUWeHU. lllmaK, Bb16paHHSSI KOHcmpyKUUSI cocmOJIAa U3 JKUAKOU 
.aeumepueeou Kpuo-MuweHu s KOM6uHauuu c Mal\eHbKoU rnsep.aou MuweHblO. 
KpUo-MUWeHb 6bti\a pacnoAOlKeHa nepe.a msep/lOU MUWeHb!O BAOl\b 
Hanpasl\eHUH ny1.11ca. 

B n1ase2 npuse.11eHbl onucaHue u OCHOBHbte napaMempb1 ycmaHOBKU, Ha 
Komopou nposo.11ul\cS1 .aaHHbtu aKcnepuMeHm. 3Kcnep111MeHT 6bU1 nposeAeH Ha 
3JleKTPOHHOM ycKopKTeJTe CEBAF (Continuous Electron Beam Accelerator 
Facility), Q:>yHKuuoHupyrow.eM e T JNAF. .QaHHblM yCKOpmenb 6bln 
CKOHcrpy111poeaH AflH 3KC118pl/IMeHTanbHb1X ~eAOBSHllll'.1 3neKTpoMal'Hr.mtOl'.1 

C'rPYKTYPbl M930HOB, HytcnOHOB Ill si,qep nocpe.qCTBOM BblCOK03Heprw.iHblX 
3/leK'fPOHHblX H $JrOHHblX Oyi.4KOB C 3Heprlf8M P,O 6 r3B, HMnynbCHblM 
pa3peUJeHll!9M <0.01% Ill 100% pa6o"l'1M f..IMKJlOM. 311eKTpOHHblM nyi.40K 
yCKopi.rrenSI npoAOflbHO C>IG'IMaeTCSI B s 2 nc cryCTIM, pa3Ae11SleMbl6 2 HC 

111HTepaanaM111. YcKOpITTellb p,aer TOK rty1-1Ka, AOCTaTO"IHbli1 p,11si AOCTM>KeHlllSI 
cseraMOCTI1 2 * 1034 CM-2c-1 s aane B, rp,e pacnon()}!(eH ,qereKTop CLAS. 

.Qerercrop CLAS [9] 111MeeT nolffi'I 4rr anepiypy no TeJlecHOMY yrny H 

noKpb1Ba9T yrnbl Me>KAY s· "' 142· OTHQCl1TeJlbHO HanpaBileHlllSI OY'fKS M nO"ITlll 
seo· no 83111MyrailbHOMY yrny. M111weHb pacnOilO>KeHa BHyTplll A9T9KTOpa Ha OClll 
n~Ka. CLAS paaor.1 Ha wecTb o,q01HaKoablx ceKTopos c weCTblO 
ceepxnpOBOAfl!l4111M!'1 KO!!b~Mlll TOPOJ.l.OHA8JlbHOro Manurra. pacnonO>KeHHblMlll B 
npoMe>eyrKax Me;iKAy ceKTOpaMlll, o6paaysi ClllMMeTplll"IHOO TOpc>AOMAallbHoe 
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· none eoi<pyr oc11 nY'!Ka. Sro ,qaeT eoaMO>KHOCTb llf3Mep111Tb llfMnynbc·aapR)KeHOlii 
4SCTMl.lbl c xopow11M paapeweH11eM e 6onbWOM yrnoeoM 11HTepBa11e, OCTaBllRR 

. Heno,qeep>KeHHb!M ,qeHCTBl-llO MSl"HKTHOrO rtOlll'I npocTpaHCTBO eoi<pyr MllfW8Hl1. 
C11creMa perMcrpa41111 4SCTMLI, e 1.1enoM, COCTOllfT 113 ApeH¢l<>Bb!X KaMep 

[10], 11cnonbayeMb!X Anl'I per11ctpa1.111M ipaeKTop11'1aapR:H<eHblX4acn11-1, raaoeblx 
4epeHKOBCKHX C4eN11Koe [11] ,qm1 11AeHT111<?11ica41114 nerK"1X 3aPff:H<eHblX 4SCT'11.1, 
epeMR - nponeTHb!X C4E!T414KOB {12J Ill 3110f<TPOM8rtff/111ib!X KSI10p111M0TµOB {13J 
AMI 1.1,qeHTI11¢;111K81.111111 lll/IBHeBbiX 48Cn1i.( (3neKrpOHOB iii ¢;oToHOB ). a TSKiKe 
tteITTp<>1-1oe. Bee U.'eCTb ceKTopoe yc-raHOBK~ CL'\S o6opy.[loeaHb! KaK 
coeepweHHO H038Bl'ICl1Mble MSrHllfTHble cneKTpOM0TPbl c o6ute'1 M'1W0Hbl0, 
-rp111rrepoM 14 Cl1CTeMOH Ha6opa ,qaHHblX. 

B r11ase 3 npuse.11eHbl npoue.aypbl tm6opa .aaHHblX, KaAu6poeKu u c1.1ema 
.AAS! 3KcnepuMeHma EG2. MepuAOcb 311.eKmpopolf..lleHue Ha lKU/lKOU u meep.aou 
MUW.eHSIX, 0.4HOBpeM0HHO noMeiueHHblX B ny40K. .llaHHble 3KcnepuMeHma 
nOMelJlaAUCb e om.ne11bHbJe ¢au11bl AJ\11 KaJCAoro c1.1ema, co.11epxaiuero :10M 
co6blmuu; 3mo orpaHu4eHue sasucum om pa3Mepa co6b1muS1 u om moro 
tj:>aKma, 1.1mo tj:>aOAbl uMeiom orpaHut1eHue a pa3Mepe, paeHoe 2r6. Co6b1musi 
coxpaHRIOffiCll a 80$-cpopMame [14] . .LI.All tj:>U3Ul.fecKoro aHaAU3a 3ffiU tj:>aUAbl 
nponycKatom 1.1epe3 nporpaMMbl peKOHcmpyKUUU (RECSIS) c ueAblO 
u.aeHmu<t>uKauuu \lacmuu. 4mo6bt noAy'lumb onmuMaAbHoe pa3peweHue AAR 
scex 31\eMeHmos .aemeKmopa, npoeo.aumcfl npoueAypa KaAu6posKU. 

r11Bsa 4 nocBRIUeHa onucaHUIO npoue.11ypbl 8Ha/\U3a .48HHblX, BKl\IOl.ISR 
cx9My u.aeHmucj>uKauuu t1acmuu., ClJMYMIUUU u nonpaeKu Ha aKcenmaHc. 

KaK 6bll\O ynOMRHymo Bblwe, 0,4HOU U3 OCHOBHblX ueAeU AaHHoro aHaAU3a 
6bll\8 U.40HmU4>UKaUUll 001\0JKUmeAbHblX nuOHOB, o6pa3oSaHHblX B rAy6oKo 
HeynpyrOM paccellHUU 3A0KmPOHOB Ha HYKl\OHax. .LI.AR 3moro, eo-nepBblX, 
HeOOXOAUMO 6blAO omAe/\Umb om ecex .llSHHblX co6blmUR rAy6oKO Heynpyroro 
pacce11HUll, a 3ameM U3 3mux co6blmuu Sbt4eAUmb noAoJ1CumeAbHbte nuoHbl. 
· Kpumepuu om6opa 3AeKmpoHoB BKJ\IOl.faKlm a ce611 npucymcmeue 
ompuuamel\bHOO mpaeKmopUU B 4pel14>oeoo KaMepe (DC) COBMeCITIHO c 
CUrHSAaMU B 3A0KmpoM8rHUmHOM KBAOpuMempe (EC) u 4epeHKOBCKOM 
c1.1em1.1uKe (CC}. L.Jmo61o1 uJJeHmu<t>uKaUUll 6&1Aa xopowel'.I, 6blAU eeeJJeHbl 
AOOOAHumeAbHble mpe6oeaHUS1. TpeOOBaAOCb, 1.1mo6bl coy.11apeHUe B cc 
reoMempul.lecKU cosnaAaAO c mpeKOM s DC (MeKbWe 1.1eM 5' ). AMI om.aeAeHust 
3AeKmpoHoe om .11pyrux 1.1acmuu c ompuuameAbHblM aap11.40M (B OCHOBHOM if­
Me3CHOB) 6&1Ao c.llEMSHO o6pe3aHUe no sel'.Ul.!UHe omHowettuR R.cc = Eec!Pe 
(omHowettue 3Hepruu, BbtAe11.eHHou e EC, K UMOyAbcy, u3MepeHHOMY B DC). 
nol\HaSI anepruR omr.oxe;.;;.;a;i s KaAOpUMempe, MOXem 6blmb pacc1.1u;r.a;.;a 
.4BYMS1 cnoco6aMu. EC MOxem 6btmb paCCMompeH KSK cocmoRtnUl'.t U3 .asyx 
l.lacmeu, BHympeHHeU u BH0WHeU, u ecJ\U coy.aapeHU51 B 3ffiUX 1.1acmllX 
reOMempu1.tecKU cosna.naiom, mo 3Hepruu, omAoJKeHHbte a HUX, 
CK/\aAhlBatomcSl. 3mu .11sa cnoco6a Aatom 01.teHb 6"u3KUe 1.1uCAa .111\11 ecex 
co6blmuu, a pa3AUl.IUe B03HUKaem 3a Cl.fem 6AU3KUX MHOllCecmeeHHblX 
coy.aapeHuu a KaAopuMempe. Heo6xo.11UM0 6blAO maKJKe u36asumbCS1 om 
<t>om03A0KmpoHOB, o6pa3oaaHHblX KSHJlUASmaMU B 3AeKmpoHbl B CC). 
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Tpe6oeaHue, 4mo6b1 pacceRHHblU 31\eKmpoH coomaemcmeosa11 pell<UMY 
r11y6oKO Heynpyroro pacceRHUR, HaKl\a.llblBaem orpaHUl.leHUR: Q2 > J r38 2

, 

W > 2 r3B, (W- UHSapuaHmHaR Macca <t>omO-HYKllOHHOU cucmeMbl) . .llaHHoe 
orpaHU4eHue Ha w HSKJ\aJ!blBaemcll, l.lmo6b1 UCKAIOl!Uffib HYKAOHHble 
pe30HSHCbl. 

Ha ycmaHOBKe CLAS 3apRJKeHbre a.t1poHbl UAeHmuQ>uuupyiomc11 
nocpe.acmaoM 3ap11.11a (in-bending u11u out-bending mpeK a DC), uMnyAbca u 
pac1.1emoe epeMeHu npoAema. BpeMR-npo11emHall cucmeMa, TOF, ycmaHOBKU 
CLAS no3soM1em cenapauu10 nuoH - npomoH u nuoH - KaoH so11.omb .AO 2.7 r3B. 
npeJIBapumeAbHSll U.4eHmU4>UKSUUR 48CmUU 6b1AS C.lleAaHa C UCOOl\b30BaHU0M 
UMny11bcHoro pacnpe.aeAeHUR 1.1acrnuu e 3aeucuMocmu om p (/l=Llt70F, r.ne 

L • .lll\UHa nymu, a troF - apeMa npoAema om sepwuHbl s3auMo.ael'.tcmaull .110 
CUUHmUMllf.!UOHHOro Cl./em4UKa). .lll\ll 001\ee m04HOU u.aeHmuq>UKBf.!UU 
nOl\OlKUmeAbHblX OUOHOB see 001\0lKUmel\bHble mpeKU 6bl/\U pa3AeA0Hbl Ha .l!Be 
rpynm,i; mpeKU C UMnyAbCOM, 001\bWe 2.7 raB, U mpeKU C OOAee HU3KUM 
uMny11.bcoM. .il.AR t1acmuu u3 nepsou rpynnb1 6b11\a npuMeHeHa, maK 
Ha3btBaeMaR, mexHuKa u.11eHmucpuKauuu nocpe.ncmsoM LlepeHKOBCKUX 
C4em4UKOB, KomopaR B .naHHOU 3Hepremu4ecKOU 0611.acmu, no.naBl\Rem 
curnal\bl om llacmuu, 4bU MaCCbl npesbtWa10m Macey nuoHa, a .11/\R smopou 
rpynnbr - BpeMR-npoAemHaR mexHuKa. 
CUMYARUUU u aKcenmaHC. .ll.M1 noAyt1eHusi pea/\ucmu1.1HblX pe3y11.bmamoa 
<t>u3u1.1ecKoro aHaAu3a Heo6xo.11uMo 6b11\o pacct1umamb aKcenmaHc 
3KCnepuMeHmat\bHOU ycmaHOBKU (BKA101.1a11 .aemeKmop CLAS u MuweHHYIO 
cucmeMy EG2) u npuMeHumb coomeemcmsy10iuuu nonpaeol./HblU MHOlKume11.b K 
JlaHHblM. nonpaso4Hblu MHOJKumeAb Ha aKcenmaHc - amo omHoweHue 4UCM 
peKoHcmpyupoeaHHblX co6blmuu K 4uc11.y creHepuposaHHblX co6b1muu a KalKAOM 
KUHeMBffiUl.fecKOM UHmepBa/\e. fOBOpll 0 peKOHCmpyupoaaHHblX C06blrnUS1X, Mbl 

UMeeM e eu.ay creHepupoeaHHbte co6b1musr, nponyw.eHHble l.lepe3 
nocAe.11oeamel\bHOCmb nporpaMM Monte-Carlo -+ GSIM-+ GPP-+ RECSIS. 

TaK KBK .ase OCHOBHble B0/\U4UHbl, KOmOpbre Mbl U3MeplleM, 3mo 

omHOweHue ce1.1eHuu (MHOJKecmseHHocmeu), R;;, o6pa30saHUR 

noAOllCUmeAbHblX OUOHOB B peaKUUU A(e,e') Ha pa3Hb1X ll.llpax u ¥i -Kaa.apam 
ywupeHUR nonepe1.1Horo uMnyAbca AAR mex >Ke 11.nep, mo MOJKHO npe.anoAO)f(Uffib, 
llmo .11eucmeue aKcenmaHca He3Ha4umel\hHo. 0.aHaKo, noARpHbll'.t u 
a3UMymaA&H&ru yrAbl, oxearnbtBaeMble .aemeKmopoM CLAS Ha caMOM .11e...e 
MeHbWe, 4eM 4it, cAe.noeameAbHO, .aoAJKHbl 6blmb peaAbHb1e co6brmuR, Komopb1e 
mepR10mcsi nemeKmopHou cucmeMou. nOMUMo amoro, ecmb pa3Huua a 
MamepuaAe, pa3Mepax u <t>opMe xu.aKux u maep.ab1x MuweHeu, uAu 
conposox.naiow.eti cmpyKmypbr, 1.1mo, s ceoio 01..1epe.nb, MOll<em noet\URrnb Ha 
Ha6op .llaHHblX. 

B Ka4ecmae reHepamopa co6b1muu 6b11\ Bb16paH Pythia 6.319. Bblxo.11. 
reHepamopa co6b1muU 6blA ucnoAD3oaaH, .u.,a,n no,a\yt.1eHun omru·,uKa .nemeKmopa 
CLAS nocpe.l!GffiBOM nporpaMM GSIM, GPP u RECS!S. nporpaMMHblU KO.l! GSIM 
peaAu3yem u.aeal\bHYIO MOJleAb .aemeKmopa CLAS. nporpaMMa nocmpoeHa Ha 
ocHoee reHapamopa GEANT (naKema nporpaMMHOro 06ecnet1eHUS1 CERN) u 
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no3eoA11em M0.4eAupoeamb omKAUK .aemeKmopa Ha npoxoiK.4eHue 1.1acmuu,b1, 
3Hepremu1.1ecKue nomepu, a maKJKe ucnycKaHue emopUl.IHblX l.lacmuu npu 
npoxo)f(.aeHuu 1.1acmuu,bl 1.1epe3 pa3Hble 1.1acmu ycmaHOBKU. GSIM MOJKem 
eocco3.aaeamb pa3Hble KOHcpurypau,uu ycmaHOBKU nocpe.11cmsOM U3MeHeHuu e 
KOH¢urypau,uoHHOM ¢aul\e. E.AUHcmeeHHasi 1.1acmb ycmaHOBKU, Komopa!'I 
.llOAJKHa 6b1mb eee.11eHa e naKem .111\ll KaJK.11oro .aaHHoro 3KcnepuMeHma- 3mo 
MUWeHHaR cucmeMa. Bae.!!eHue a GSIM mol!HOU reOMempuu .ayaAbHOU 
MuweHHOU cucmeMbl EG2 6b1110 eaJKHO no pff..llY npu1.1uH: so-nepsb1x, maK KaK 
MUWeHU 6b!1\U pacnoAO)i(.eHbi .apyr om .Apyra Ha paccmOSIHU\.i npu6/\i.i3Uffi6AbHO 4 
CM s.11011b ocu nyl!Ka, aKcenmac .llAll 3mux .aeyx MuweHeu CAerKa pa3AUl.faAcll. 
3mo 6&1.110, e 1.1acmHocmu, aaJKHo npu U3MepeHuu npoueccoe, r.ae paccesiHHbJe 
L1acmuu,b1 npeuMyiuecmseHHO Bb1.11ema10m a611u3u om Kpaee reoMempu1.1ecKoro 
aKcenmaHca ycmaHOBKU. Bo-emopb1x, .a1111 He6011bworo npou,eHma co6b1muu 
B03MOJKHO, I.Imo po.llUBllJUUCSI a.apoH npOU.llff L!epe3 BelUecmeo cmpyKmyp, 
conpoeoJK.11a10lUUX MUWeHb, eb1u.aem e npe.11eAax aKcenmaHca ycmaHOBKU c 
ucKaJKeHHblMU napaMempaMu (3Heprueu, yrAOM). 3mo Hau6oAee eeposimHo .llNI 

1.1acmuu,, Bb1Aema10111ux u3 .11eumepueeou MUUJeHu, maK KaK oHa Haxo.aumcff 
nepe.a meep.aou MUWeHblO, co eceu ee cmpyKmypou. TaKue 4acmuub1He6y.11ym 
3¢¢eKmLIBHo y.11a11eHbl U3 pacCMOmpeHUSI nocpe.llcmeOM nporpaMMHblX 
o6pe3aHUU. Born no1.1eMy, maK Heo6xo.llUMO npoeo.aumb .llemaAbHYIO cuMyM1u,uto 
MUWeHHOU cmpyKmypbl. 

nocAe moro, KaK CMo.11e11upoeaH omKllUK u.aeal\bHoro .aemeKmopa, 
Heo6xo11uMo y1.1ecmb yc11,oausi coomeemcmeytowue .o.aHHOMY 
3KcnepuMeHmal\bHOMY nepuo.11y. 3mo .ae11a/\0Cb nocpe.11cmeoM nporpaMMbl 
GPP. GPP ucno11b3yem uHcpopMauuto omHocume11bHO "Mepmsb1x" 0611acmeu 
.11peu¢oeb1X KaMep u CU,UHmUMffUUOHHblX c1.1em1.1UKOB, 1.1mo6b1 y6pamb CUrHal\bl 
om 3mou 1.1acmu ycmaHOBKU u3 eb1xo.aa GSIM . .LlaAee 6b11\ ucnoAb30BaH naKem 
ANI aHaAu3a AaHHbJX .aemeKmopa CLAS (RECSIS). l(mo6bl eoccmaHoeumb 3ITIU 
co6blmuff, ucno11b3Yff me JKe 1<pumepuu u.4eHmu¢uKauuu 3AeKmpoHa, Komopbre 
6btAU npuMeHeHbl K pea/\bHblM Jl8HHblM. .LI.Ml onpe.11el\SIHUSI aKcenmaHca K 
creHepupoeaHHblM .aaHHblM 6b1Au npUMeHeHbl me JKe cpe3bl, 1.1mo u K 
3KcnepuMeHma.11bHblM. 

.Ll.Aff CAy1.1aff 31\eKmpopolK.lleHuA o.auHo4Horo nuoHa npu ¢uKcupoeaHHou 
3Hepruu ny1.1i<a Heo6XOAUMO onpe.11e11.umb wecmb H83aBUCUMblX 
KUHeMamu1.1ecKux nepeMeHHbJX, llmo6b1 O.llH03Ha4HO ycmaHosumb see .11pyrue 
KUHeMamu1.1ecKue eeAUllUHbt (mpu, AMI r11.y6oKo Heynpyro pacceRHHoro 
31\eKmpoHa u mpu, .111\ff u.aeHmu¢uu.upoeaHHoro no/\oJKume/\bHoro nuoHa U3 
3mo(I peaKU,UU ). Ho 0.LIHOU U3 3ffiUX Bel\Ul!UH MOJKem 6blffib nOll!lpHb!U yrol\ 

31\eKmpoHa ¢. e 11.a6opamopHou cucmeMe Koop.11uHam. npu omcymcmeuu 

KaKou-.11u6o nonepe4HOli noN1pu3au,uu MuweHu u.11u ny4Ka ce4eHue 
31\eKmpopoJK.lleHUff nuoHa yHusepca11.bHO no ¢., c11e.11oeame11bHO, ycpe.11HeHue 

no 2it He npuee.L1em K KaKUM-l\U6o Heonpe.11eAeHHOCffiRM, a ffiOl\bKO OOBblCUm 
cmamucmuKY, npuxo.L111mytocS1 Ha uHmepea/\. CnucoK ocmaewuxcR nAmu 
nepeMeHHblX c pa36ueHUeM no uHmepsa.11aM, npuee.aeH s ma6Auue 1. 
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) 

) 
I 

I 
) 
) 

- -· 
Variable #ofbins Lower limit Upper limit Width 

Q2 6 1 GeV2 4.2 GeV 2 Variable( GeV 2
) 

v 6 2.2 GeV 4.3 GeV Variable (Ge V) 

z •• 10 0 I 1 0.1 
I-· -

i I 120 0 GeV 2 I 3 GeV 2 I Variable( Ge V 2 ) PT 

tj;q'•· 
I 12 401\0 I -t Pf\0 76° I -1vv •Vv 

~. 

B nepBOM cmo/\6u,e npuse.lleH cnucoK He3aeucUMblX nepeMeHHblX. 
nOMuMo Q2 u v, onpe.11eAeHHblX Bb1we, 3.aecb ucno11b3ytomc11 elJ.le z •. = E,. /v­
.llOl\ff Ha1.1a11bHou 3Hepruu coy.L1apRtoUlerocff KeapKa, KomopaR yHocumcff 

o6pa30BaBWUMCff nOl\OJKUmellbHblM OUOHOM (no onpe.11eAeHUIO 0 < z •• < 1 ); PT 
2 

-

nonepet.tHaR KOMnoHeHma uMnyAbca o6pa3osaswerocff no110JKume/\bHOro nuoHa 
B HanpaBA0HUU eupmyal\bHOfO ¢omoHa, ucnyu.teHHOfO pacceRHHblM 
311eKmpoHOM; ¢ , • - a3uMymallbHblU yro11 o6pa3oaaewerocff no/\oJKume/\bHoro 

q• 

nuoHa eo1<pyr ttanpasAeHUSI eupmya/\bHOro ¢omoHa. Bo smopoM cmoA6ue 
npUBS.LleHO LIUC/\O UHmepeaAOB .41111 KSJK.llOU nepeMeHHOU, UCOOJ\b3088HOU npu 
pac1.1eme aKcenmaHca. B mpembeM u 1.1emeepmoM cmoA6u,ax npuse.aeHbl 
HUJKHUU u eepXHUU npe.11e/\bl pacnpe..11eAeHUU ucnoll.b3YeMblX nepeMeHHblX; B 
nocAe.11HeM cmoA6u,e npuse.aeHbl pa3Mepbl uHmepsa11oe, ec11.u pacnpe.11eAeHue 
coomeemcmsy10meu nepeMeHHou 6b1110 pa3.aeAeHo Ha pasH03HallHb1e 
UHmepBal\bl, B npomUBHOM C/\yl(ae, ecl\U pa3Mep UHmepeal\a MeHff/\Cll B 

sasucuMocmu om ¢opMbl coomeemcmey10111ero pacnpe.11e11eHUff, 3mo 
cllumaemcsi "nepeMeHHou". Pa3Mepb1 UHmepea11oe 3aeuce11u om pa3peweHu11 
.11emeKmopos, 4yscmeumeAbHocmu npou,e.aypbl ¢u3u1.1ecKoro aHaJ\U3a K 
¢opMe pacnpe.aeAeHusi u cyll{ecmsy10u.teu cmamucmuKu. nonpaeKu Ha 
aKcenmaHc 6b111u npuMeHeHbl nouHmepsaAbHO. 

.ll.Asi paco..iema aKcenmaHca 6b1Ao creHepuposaHo 400 MUMUOHOB 
co6btmuu e rAy6oKo Heynpyrou KUHeMamuKe, no 100 MUMuoHoe co6b1muu .111111 
Ka:ic..11ou Muwe1m: yr11epo.aHou, JKe11e3HOU, cauHu,oeou u ..11eumepueeou. KaK yJKe 
ynOMUH8/\0Cb, 6bll\0 ucnOl\b30BaHO nffmb nonpaBOl.IHblX nepeMeHHblX 
aKcenmaHca, maK l.lmo BCR npoue.4ypa 6b111a MO.llell.bHO He3aeucuMa. 

B Ka1.1ecmee no.llmeep)f(.lleHUA ueAecoo6pa3Hocmu npuMeHeHHblX 
nonpasoK Ha aKcenmaHc MOJKem CAYlKUmb ¢opMa peKoHCmpyuposaHHoro (Jq'•" 

(pacnpe.11eAeHUff a3uMymaAbHoro yrAa o6pa3oBaHHbfX no11.oJKume/\bHblX nuoHoB 
soKpyr Hanpae11eHUS1 eupmyal\bHoro ¢omoHa). CelleHue ::i11eKmpopolK.11eHu11 
O.llUHOllHOro ft+ c H800MlpU30BaHHblMU nyllKOM u MUWeHblO MOJKem 6b1mb 
3anucaHo e su.11e: 

o5a =r-~ 
dQ ' 

x" 8E/10.1an •. 

n 



du =Ur+cuL +urrcos2¢+.J2&(1+c'Jarr.cos¢, 
dO.,. 

(3) 

r .ae s - noARpU3aUUOHHblU 

eupmyaAbHoro ¢omoHa, u 

napaMemp supmyaAbHoro cpomoHa, r -
da 
-- - ce1.1eHue ¢omonor/\Oll.leHUR. 
dD.,. 

nomoK 

TaKUM 

o6pa30M, peKoHcmpyuposaHHOe pacnpe.aeAeHue AAR ¢ • • o6pa3oeaHb1X 
q. 

noAaJKume11bHb!X nuoHoa Ha Aeumepesou MuweHu .llO/\lKHO uMemb ¢opMy: 

F1-'./> }=C1 +C2 cos¢ •• +C3 cos2¢,. (4) ~~ q6 q• 

r.ae C1, C2 u Cs - KOHcmaHmb1. <l>ummupoaaHue ¢., •. - pacnpe.ael\eHu11 6b1Ao , _, - \ - . 
opose.aeHO A.A.SI pa3Hb1X \{!-,v,u •• } HHmepBal\OB, rAe fi,. - 001\SIPHblU yrol\ 

ooAoJKumeAbHOro nuoHa a l\a6opamopHou cucmeMe Koop.11uHam. 
KaK 6bll\O omMel.leHO BO sae.aeHUU u rAaee 1, 0.llHOU U3 OCHOBHblX 

U3MepSleMblX Bel\Ul.IUH AaHHOro aHal\U3a SIBU/\OCb ywupeHue nonepe4HOfO 
UMnYl\bca: 

Ap; = p;(A)- Pi(D2), (5) 

Komopoe npeAcmaB/\Slem U3 ce6si pa3HUUY MeJK.tIY cpe.D.HUMU 3Hal.leHUSIMU p;(A) 
u p; (Dz), .D.MI 001\0JKUmel\bHblX nUOHOB, o6pa3ylOU,\UXCR, coomeemcmaeHHO, Ha 
11.ape c amOMHbrM HOMepOM A u Ha .aeumepuu. .llpyraR Ha61\10AaeMaS1 - amo 
ornHOilieHue a.apoHHbiX MHOiKeCffiBeHHOCmeu, onpeAel\eHHoe B Bblpil)[(eHHH (1). 
nonpasKu Ha aKcenmaHc .41\SI ywupeHUSI nonepe1.1Horo uMnyl\bca He npesb1WaAU 
14%, a AAR omHoweHusi MHOJKecmaeHHOCrneu Haxo.11uAUCb s npe.aeAax 
cmamucmu1.1ecKux owu6oK. 
t/le.11yuUB11bffble etnpe3bl. Lfmo6b1 Bbl.4eAUmb o6Aacmu .aemeKmopa, Komopble 
MOrl\u 6b1 6b1mb .aocmosepHo aocnpou3se.aeHbl nocpe.acmsOM nporpaMMbl 
GSIM, 6b1Au npuMeHeHbl, maK Ha3blsaeMble, '¢u.ayuuaAbHb1e cpe3bl'. 
4>u.ayuuaAbHblU cpe3 MOlKHO onpe.D.01\Umb, KaK .llByxMepHylO u AB8JKAbl 
u::iorHymyio nAOCKOcmb a mpexMepHOM (p, B, ¢) npocmpaHcmse, Komopasi 
YAOBAemaop11em PRAY Kpumepues om6opa. B HaweM cl\y1.1ae, 3rnu Kpumepuu -
3ffi0 yHusepcaAbHblU (paBHOMepHO pacnpeAeAeHHblU) aKcenmaHC. .ll.ASI 
npuMepa, pacnpe.aeAeHue 3¢cpeKmUBHocmu L.fepeHKoscKoro c1.1em1.1uKa 
omHocumeAbHO e.- u ¢.- Ha KOHUe ceKITlopa UMeem 04eHb Cl\OJKHYJO 

cmpyKmypy. TaK KaK Hem .aocmosepHoro cnoco6a y1.1ecmb o6ycAasAeHHb1e 
3ffiUM Heonpe.llel•,eHHocmu, 6b!J\U pa3pa6omaHbf '¢u.!lyuuaAbHb!e cpe3bi' , 
1.1mo6b1 om.aeAumb o611.acmu c yHueepcaAbHblM pacnpe.11el\eHueM 
a¢cpeKmusHocmu. TaK KaK mopou.D.aAbHoe MarHumHoe noAe HanpaaA11em 
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3AeKITlpoHbl snepe.a, '¢u.ayuuaAbHble cpe3bl' no e.- u ;.- Jasucsim om uMnyAbca 

3AeKmpoHa. no.ao6Hasi cxeMa 'cpuAyuua/\bHblX cpe30s' 6b1Aa npUMeHeHa maKJKe 
A.A.II nuoHOB. 

B rMse 5npueeJJeHbl KOHel.IHble pe3yAbmamb1 aHaJ\U3a. 
YIDU[)BHU8 nonepetlHO[O UMnyAJJca. KaK 6b1110 omMet.1eHo BblWe, 

u3MepeHue ywupeHUSI nonepe1.1Horo UMnyAbca, so3MOJKHo, Hau6ol\ee 
'·l}'BCmeumeAbHb!U 30H.ll AA!! epeMeHU o6pa30B8HU!!. A.L!.poHU3upyeMblU KsapK 
.aaem BK.1\8.4 B t'!ip; ffiOl\bKO BO BpeMeHHb!X UHmepsa/\aX t < t p • YwupeHue 

npeKpamumcR, KaK ffiOl\bKO 6yAem c¢opMUpoBaH npe.a-a.apoH,· maK KaK AMI 
npeA-aapoHa Heynpyrue saauMoJJeucmsuR no.aaeAeHbl, mo ywupeHue ece ell.le 
eo3MoJKHo moAbKO 3a c1.1em ynpyroro nepepacceAHUR, 0.4HaKo, ce1.1eHue 
ynpyroro pacceRHUA maK MaAO, 1.1mo, JJalKe AAS! nuoHos, cpe.aHuu ceo60.4Hb1t'.I 
npo6er e 11.aepHou cpeAe nopsi.aKa 20 ¢M. 

B Auccepmauuu npueeAeHa ma61\uua co 3Ha1.1eHUS1MU l!.p; c 

coomeemcmsyio11.1uMU cmamucmu1.1ecKUMU owu6KaMu MR pa3HblX (Q2
,v,.z •• ) 

KUHeMamUl.lecKUX UHmepeaAOB. 
B npuAoJKeHuu II MOJKHO Haumu 3aeucuMocmb ywupeHusi nonepe1.1Horo 

UMOyAbca om Al/3 (A - amOMHblU HOMep SIApa), AAS! nOAOJKUmeJ\bHblX nuoHOB u 
pa3HblX (v,Q 2 ,z ... ) - KUHeMamu1.1ecKux UHmepea11.os AMI yrAepoAa, JKeAe3a u 

csuHua • .ll.ASI KaJK.D.oro HYKAOHa Al/3 nponopuuoHaAeH ero pa.auycy. 
/lf3MepeHUe OfTIHOl!HJHl!I SApotlffbfX MHOXecrT1BeHffOCITHlt1. OmHOWeHue 

aApoHHblX MHOllCecmseHHOCmeu AAR 001\0JKUmel\bHblX nuoHOB 6bll\O U3MepeHO 
KaK mpeXMepHaSI 3aeucuMocmb om z •• , vu Q2 s {Q2,v), {Q2,z •• ) u {v,z •• ) -
KUHeMamu1.1ec1<ux uHmepsal\aX, coomsemcmseHHO. Pe3yAbmambr npuaeAeHbl e 
eu.ae ma6Auu .aaHHblX, c coomeemcmsyioll(UMU cmamucmu1.1ecKUMU owu6KaMU, 
AAS! pa3Hb1X (Q 2 ,v,z,,.) • KUHeMamu1.1ecKUX UHmepBaJ\08 no omAeAbHocmU .41\H 

mpex msepAblX Muwetreu (yrAepo.a, xeAe3o, csuHeu). AAA CAy1.1asi v u Q
2 

3aBUCUMOCITlU, .aaHHble npueeJJeHbl AAS! mpex KUHeMaffiUllecKUX UHmepBaAOB no 
z ,,. c orpaHu1.1eHUeM 0.4 < z ,,. < o. 7 , r Ae .aoKa3aHO, l.llllO BKAaA cj:>parMeHmoa 

MUweHu no.aasl\eH u mpe6osaHUSI cpaKmopu3auuu YAOBAemeopumel\bHbl .D.ASI 
ycmaHOBKU CLAS [15]. B npuAo:JKeHUSIX Ill, IV u V npuee.aeHbl pe3y/\bmambl e 
su.ae rpa<jJu1.1ecKux z ,,. , v u Q2 

- sasucuMOCmeu. 
OmHoweHue a.apoHHblX MHoxecmeeHHocmeu y6b1eaem c pocmOM z •• .4Afl 

scex msepAblX MUWeHeu, ~mo Haxo.11umcsi s corAacuu c pe3yl\bmamaMu 
3KcneptJMeHma HERMES (16]. B M0.4el\SIX 3Hepremu1.1ecKUX nomepb napmoHa 
3ITIO o6i.11CHRemc.11 KaK 3Hepremu1.1ecKuMu nomepRMU, maK u cuA&HblM cna.aOM 
¢YHKUUU ¢parMeHmauuu npu 00/\bWUX z ,. . B MOAeAAX, npe.anol\araK>ll.lUX 

3amyxaHue, cl.fumaemcsi, 1.1mo yMeHbWeHue omHoweHUR a.apoHHblX 
MHOlKecrTIBeHHocmeu c pocmOM z ... npoUCXOAUm 38 Cl.fem yMeHbWeHUSI Al\UHbl 

¢opMupoeaHUH Hapsi.ay c norAoU,\eHUeM npeA-aApoHoe. Ha puc. 2 noKa3aHbl 
a) 3aBUCUMOCmU OrnHOWeHUU SAPOHHblX MHoxecmseHHOCmeu om z •• .D./\R 
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pa3HblX (Q2
' v) -KUHeMamUllecKUX UHtnepB~AOB; 6) MOlKHO eu.nemb me JKe caMbie 

pacnpe.ne11eHuS1, 3a UCKJ\I04eHUeM 0.4 < z •• < 0.5. A.aHHoe pacnpeAeAeHue 

¢>ummupoeaAOCb AUHeUHO f(z ... )=a+b·z ... : noAylleHHblU :d 6AU30K K 

e.nuHuue so ecex CAy1.1a11X. Ha puc.3 npuee.neHa 3aeucuMocmb napaMempa a 

om A~, ycpeAHeHHoro no pegyAbmamaM ¢>ummoe AMI yrAepo.aa, JKeAe3a u 
ceuHua. npuee.aeHHble owu6Ku - cmamucmu1.1ecKUe owu6Ku c;t>AyKmyauuu 
napaMempa a e pa3Hb1x KUHeMamu1.1ecKUx uHmepeaAax. Pegy11bmam 
¢>ummupoeaACSI AUHeUHOU <f>YHKUUeO c x~ = 0.60 ' u no11yl.feHHaS1 3aBUCUMOCffib 

UMeem BUA (a){A 113 )=1.12-0.09AIJJ. TaKUM o6pa30M, 38myxaHue. 

noAoJKumeAbHblX nuoHoe Ha pa3HblX sr.npax AUHeUHO 3aeucum om AM. 

G. 

.. , •.. 
a;t--··· ·--r .,_ F~F~; 

T ....... _T___ . 
---··1--· ·--·-·-···r-··---.. --r----··:;~;" 

! : : 
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Puc.2 a) 38BUCUMOCITIU omHOWeHUU a.ApoHHblX MHOX:ecmaeHHocmeu om z r' ' .41\SI 

pa3HblX (g2
, v) KUHeMamu1.1ecKUX uHmapeaAoe; Kea.apambl coomsemcmetom 

yrAepoAOBb.IM AaHHblM, mpeyrOAbHUKU - xeAeJy, 1q>yru - CBUHUy; 6) me lll:e caMble 
pacnpeAeAeHUR, 38 UCKAIOl.leHueM 0.4 < z ... < 0.5. 

AapoHHOe samyxat1ue CAa6o YJ4eHbwaemc11 (omt1owet1ue a.npoHHblX 
MHOJKecmeeHHocmell yeeAu1.1ueaemcsi) c eo3pacmaHueM v. B MO.lie.Mix, 
npeAnOAaraJOutUX 3amyxaHue, 3mo OO'bRCH.Remcff yseAu1.1eHUeM .l!J\UHbi 
¢>opMupoeaHust s cucmeMe omclfema si.npa npu OOAbWUX v, u3-3a 
AopeHu.oecKoro pacwupeHUA, limo npueo.num K mOMy, 1.1mo 6oAbwa11 A.OM! 
a.npoHu3auuu npoucxo.num BHe sr.apa. B napmoHHblX M0.4eAllX 3Hepremu1.1ecKue 
nomepu KeapKa 3Q:>¢>eKmUBHO se.nym K c.neury zw. s apryMeHme ¢>yHKUuu 

¢>parMeHmauuu, u, maKUM o6pa30M, K norAOllleHUIO, Komopoe 

nponopUUOHaAbHO % . c 3Hepremu1.1ecKUMU nomepllMU KBapKa paBHblMU E. 
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Puc.3 3asucuMOCITlb cpeAHero a.apottHoro JamyxaHUR om .4lf3 

, Al\R pa3Hb1X ( v, 

Q2
) .. KUHeMamu1.1eCKUX UHmepeaAOB (A - amOMHblU HOMep ff.llpa), .111\R yrAepo.aa, 

JKeAe3a u CBUHUB. 

Ecmb He6011bwnaR Q2 
- 3asucuMocmb , Komopa11 HeMHOro CUllbHee .llllff 

6oAee m11JKe11b1x 11.aep. 
3t/JdJeKF11 KOQHuHa. OJKu.naemcsi, 1.1mo Pr - pacnpe.ne11eHue 

Ha6NO.aaeMblX a.4pOHOB 6y.nem 6o11ee wupoKUM .4MI si.aepHblX MUWeHeif, no 
cpasHeHuro c ,11eumepueeou MuweHbro, u3-3a MHOJKecmseHHblX pacceHHuu 
.aeuJKyw,erocR KeapKa u a.apoHa. 3mom 3<f>cpeKm u3eecmeH, KaK 3cpcpeKm 
KpoHUHa [171 u enepBble Ha6AIO.ll8ACR B peaKUUSIX, BKIOlfalOLLIUX m11JKe/\ble UOHbl, 
a maKJf<e e a.npoH-11t1epHblX peaKuu11x. H.D.epHoe pacwupeHue, npu 6o11bwux Pi, 
maKJKe Ha6J110.aa11ocb B HERMES Ha uMeioutuxcsi .aaHHblX no a3omy u KpunmoHy 
[16}. 

B .naHHoU r11ase npuse.neHa ma6Auua co SHalfeHueM .llaHHblX e pa3HblX 
(Q 2 ,v,pi} -KUHeMarnulfecKUx uHmepeaAax u c coomsemcmey10ll.\UMU 
cmamucmu1.1ecKuMu owu6KaMu 

B npuAoJKeHuu VI npe.acmasl\eHbi pacnpeAe/\eHUH c 3¢cpeKmOM 
KpoHuHa, noAy1.1eHHble Ha .aaHHblX 3KcnepuMeHmos . CLAS, .4MI pa3HblX 
KUHeMamu1.1ecKUX UHmepeaAOB. 

Ha puc~4 npuae.aeHa 3aBUCUMOCmb omHoweHu~ a.apoHHblX 
MHOJKecmeeHHocmeu om Pi JIAR OOAOJKUffie/\bHblX OUOHOB npu pa3Hb1X Xe 

(5bepKeH00CKa11 neper,teHHa11), coomsemcmeeHHO, AMI yrAepo.Aa (a), JKeAe3a (6) 
u CBUHUa (B). MoJKHO eu.aemb, l.lmo 3aBUCUMOCmb 3amyxaHUfl om Xe 

cymecmeeHHa moAbKO AAst 6o11bwux p;. 
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Puc.4 3aeucuMOC1Tib 001HoweHu11 a.apoHHblX MHoxecmeeHHocmeu om p; AAll 

noAoxumeAbHblX nuoHoe, npu pa3Hb1X x8 ( nepeMeHHSll EibepteeHa), coomeemcmeeHHo, 
.l!All yrAepo.11a (a), xeAeaa {6) u ceuHqa {e}. 

B .aaHHou rAase npuee.aeH aHaAU3 3asucuMocmu ywupeHUA nonepe1.1Horo 
uMnyAbca om v u ,41/3 s pa3HblX KUHeMamu1.1ecKUx uHmepsaAax, t.rmo npuseAo K 
BblBOA8M [2][4}: 
a} 3Hepremu1.1ecKue nomepu KsapKa c 3Heprueu e HecKOAbKO r3B npu 
pacnpocmpaHeHuu s si.aepHOM se~ecmee Ha 6 Q:>M nopSIAKa 100 MaB/Q:>M; 
6) 3Hepremu1.1ec1<ue nomepu KBapKos Ksa.apamu1.1HO 3asucHm om AAUHbl 
(BpeMeHU) cf>opMupoeaHUSI a.apoHOB. 

B KOHue rAaebr npuee.lleHbl pe3yAbmambr 01.1eHKU cucmeMamu1.1ecKux 
owu6oK, Komopi.re, e COBOK}'nHocmu, He npeeblwarom 3%. 

B&IBO.llbl 
1. Bnepeb1e mallHO U3MepeHa se.A.UllUHa YUJUfJeHU.9 nonepe'IHOro u.v.ny/lbca 
noAoJK.umeAbHOro nuOHa, o6pa30eaHooro e peaKUllU rAy60Ko Heynpyroro 
pacceSIHUSI 3AeKmpOHa Ha Sl.dpax yrAepo.lla, JKeAe3a u CBUHUa [2][4]. 
2. l.13MepeHa BeAUllUHa 8.llpoHHDrO 3amyxaHUJ1 OOAOlKUme.Al>HblX nuoHOB, 
o6pa30BaHHblX B peaKUUU rAyOOKO Heynpyroro pacceSIHUSI 3AeKmpoHa Ha 
upax yrA.epo.aa, lKeAe3a u ceuHu.a [1](2][4]. 
3. Ha6A10AaACfl 3¢tj>eKm KpoHuHa e KUHeMamu1.1ec1<ou o611acmu 1 < a2- < 4.2 
r3B2 u 0.1 <Xe< 0.55 f2]. 
4. noKa3aHa B03MOlKHOCmb OUeHUmb BpeMJ1 o6pa30B8HUR U BpeMR 

¢opMupoB8HUR a.apoHa [2]. 
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