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06Luast xapaKTep11cT11Ka pa6oTbl 

A1nyaJlbHOCTb pa60Tbl. 0,nHHM H3 OCHOBHblX HepeweHHblX BOnpOCOB 

coapeMeHHOH tPH311Kl1 BblCOKHX :meprnii SlBJl.SleTCSl npo611eMa 

a.upou113aum1 KBapKOB. JKCnepmvteHTbl Ha '.lJleMeHTapHOH MHWeHH He 

no3BOJJlllOT 11ccne11osaTb npocTpaucrneHHO-speMeHHOe pa3BHTl1e npouecca 

anpoHH3aUHH. 5lnpo, .uettCTBYll KaK MaJleHbKall ny3blpbKOBall KaMepa, .::iaeT 

B03MOJKHOCTb npocJieJ.lHTb 3a pa3BHTHeM npouecca OT HaliaJia 110 pa1MepOB 

nopllJlKa HeCKOJlbKHX ¢iepM11 (pa3Mepbl llJ.lpa). 

~HccepTaUHOHHaSl pa6orn OCHOBaHa Ha 3KCnep11MeHTaJlbHblX pe1y.1bHITaX 

HCCJie.UOBaHHll o6pa30BaHHH a.upoHOB (Me30HOB 11 6apHOHOB) B nony­

HHKJll03HBHOM peaKUH11 JJenTO-pO)l{,UeHHll Ha pa3JlH4HblX ».uepHblX 

MHWeHllX. Oony'leHHble pe3yJibTaTbl no H3MepeHl1IO 01.lHOMepHblX H 

.uByMepHblX c)>yHKUHM nornomeHHSl a.upoHOB 6e1ycnoBHO noMoryT 

cymecTBeHHO npOJ.lBHHYTbCll B nom1MaHHH TaKHX aKTYa.ribHblX npo6,1eM. 

KaK .UHHaMHKa B3aHMOJ.leHCTBHSl KBapKOB 11 rJIJOOHOB B HenepTyp6antBHOH 

o6JJaCTH; npo6neMa KOHcpaiiHMeHTa; npo6JleMa B3aHMOlld'ICTBHll 

HalJaJJbHOH KBapK-rJllOOHHOH CHCTeMbl {npe-a.upoHa) c llllepHOH cpe,:iofi. 

Eme O.UHHM Ba)l{HblM 11 aKTyanbHbIM acneKTOM npoBe!leHHblX 

HCCJJenosaHHH }IBJlSleTCSl noJiyLJeHHaSl B pa6oTe 3aBHCHMOCTb nornoLUeHHll 

a.upoHOB, KaK <l>YHKUHll aTOMHOro HOMepa 'leTbtpex pa3JlHLJHblX Sl.UepHblX 

Ml-lllleHeH, HCf10Jlb30BaHHblX_ JUUi Ha6opa naHHblX B w11poKOM .u11ana30He 

H3MeHeHHll 3Hepnrn BHpTyaJlbHOro <j>OTOHa 11 J.10J111 )TOH '3Heprn11 

y1-rOCHMOH pO.UHBWHMCSl a.npoHOM onpe.ueneHHOro nrna. 

UeJJhJO pa60Tbt nono)KeHHoi1 B ocHOBY .n11cceprnm111, llBHnocb 

1-1ccne11osau11e MexaHH3MOB nornomeHMll a.upoHos pa1n1111Horo nma a 

H.nepHOH cpe.ue. Pe1ynbTaTbl nony4eHbJ B ":)Kcnep11MeHTe HERMES. 
BLmonHeHHOM Ha ycKop11Tene HERA (DESY) B 1999-2005 ro.uax. Jl,1R 

a1-mmna nonyLJeHHbJX llaHHhIX 6blJIH pa1pa60TaHbt pa3JJl1'1Hb1e nporpaMMhl 

o6pa60TKH, peamnosaHHble Ha MOLUHblX KOMnblOTepax. B TOM lf~JC;le ;urn 
oueHKH B03MO)KHblX KOppeKUMH, CBSl3aHHblX c BKJla)lOM DHOHOB OT 

pacna,noB .n11<j>paKUHOHHblX p -Me30HOB B Bbl60pKy nony-HHKJll0311BHblX 

nHOHOB, a TaK)Ke LlJ1Sl yLJeTa BJIHJIHHSI pammUI-tOHHblX npoueccoB 6bJJH1 

npose,neHbl cneu11aJ1hHb1e MoHTe-Kapno 11ccnenosaHHJ1, Ha ocHose 

KOTOpblX y.naJlOCb nony'111Tb Ha.ne)!(Hble oueHKH. )lJISl nOHMMaHHR 

BO'.JMO)l{HblX MeXaHIBMOB anpOHl13aUHM KBapKOB aBTOpOM 6blJIH TaK:>Ke 
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npose.neHbl Teopen1qecK11e paclJeTbl no ycosepweHCTBOBaHHOH Ltsyx-

l\H1CWTa6HoH MOlleJIH CTpyH. 

HaY'IH39 HOBHJHa pa60Tbl COCTOHT B TOM, lfTO BnepBble B Mttpe 

nony4eHbI 3Kcnep11MeHTanhHb1e .naHHhie no nornoIUeHHIO a.npoHoB Ha 

pa'3JlH'iHhlX si.npax B peaKU,HllX :meKTpo-pO)K,lleHHSI B HaH6onee 

•1yscTBHTeJlhHOH o6nacrn :rneprntl BHpryanbttoro cpoToHa 4 - 23.5 f::iB. Ha 

OCHOBe urnpoKoro cneKTpa si.nepHhlX MHWeHeM co 3Ha4emrnMH aTOMHOfO 

HOMepa oT 4 (He) .no 132 (Xe) snepBhJe nony4eHbI •rnc11eHHb1e oueHKH nJrn 

CTeneHHOfO noKa3aTeJlll 3aBHCHMOCTH cpyHKUHM nornomeHHll anpoHOB OT 

aTOMHOfO HOMepa B pa3J1HlfHblX KtrneMaTH'-teCKHX )'CJlOBHSIX. Ha OCHOBe 

1-ia116onee o6ecne4eHHOH s MHpe cTaTHCTHKl1 y.nanocb snepsb1e nposecT11 

1-1cc11e.nosaH11ll nsail<Jlbl nmj>cpepeHuwanbHOM cj>yHKUHH nornowemrn 

a,IJ.pOHOB no nepeMeHHbIM v 11 z (3Heprn11 BHpTyanbHOro cj>oToHa 11 non11 

·noi1 JHeprn11, yHoc11Moi1 pom.neHHbIM KBapKoM). BnepBhle y.nanoCb 

nposecn1 attamn 1as11c11MOCTM <l>YHKU.HH si.nepHoro nornow.eH11H, a TaK)Ke 

CTeneHHOfO noKa3aTeJlll 3aBHCHMOCTH OT aTOMHOfO HOMepa no 

nepeMeHHOH L(', KOTopall llBJlsteTcll oueHKOM cpe.nHei1 D.JlMHbJ 

cj)(lpM11poBaHMll anpoHOB. BnepBb!e npose.neHbI H3MepeH11H cnmKHoro 

OTHOWeHMH <l>YHKU11H nornow,eHl1SI c perncTpau11ei1 .nsyx H OJlHOro 

a,'lpOHOB B KOHe4HOM COCTOSIHHH. 

J\1nop BblHOCHT Ha 3aw.11ry CJ1e,llyt01UHe pe1yJJ1>TaTbl H BblB(),llbl pa60Tbl: 

l. 0.llHOMepHble l)>yHKUHH IlOfJIOIUeHHH a,llpOHOB " OHOHOB ua AJOTe, 

npeJlCT3BJieHHble rHCTOrpaMM3MH no nepeMeHHblM v' z. 
2. <l>yHKU,HH nornomeHHH H,llCHTHl)>HU.HpOB3HHblX mtOHOB, Kaouoe, 

npoTonos u auTn-npoTOHOB ua KpunTone n A10Te npe,llcTaBJieHHble 

fHCTOrpaMM3MH no nepeMeHHblM v H z. 
3. 3aBHCHMOCTb l)>yHKilHH DOfJIOIUCHHH 33pH)KCHHblX 31lpOHOB OT 

' nonepe11uoro HMDYJibca p; ua KpunTone u AloTe. 

4. PeJyJibTaTbI no v, z -1asucuMOCTH <f>ynKUHH norJiomeuus JlJISI 

re.f!HH H Heoua. 
5. 0Tuoweuue l)>yuKUHH nornoweuus c peruCTpauneii llBYX u OllHOro 

a,llpoua B KOHC"IHOM COCTOHHHH. 
6. BLIBOJI 06 yJlOBJleTsopuTeJibHOM onucauuu noJiy11euub1x Ll3HHblX 

no O,llHOMepHblM <l>YHKUHHM nornomeHHH ua OCHOBC 

ycoaepmeHCTBOB3HHOH .ll.BYX-M3CWT36HOH crpyuuoii MO.!lCJIH. 
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Anpo6auns pa6oTbI H ny6JIHKauuu. Pa6oThl, nono>KeHHbte B ocHOBY 

.llJ1CCepTaU.HH WHpOKO M3BeCTHhl B cpe.ne cneu11am1CTOB, MHOroKparno 

:lOKJ1a,!lblBaJ111Cb Ha Me)K.nyHapOLlHblX KOHcpepeHutrnx, a TaK>Ke Ha 
cel\H!Hapax B DESY H Ep<l>l1. no TeMe JlMCCepTaUI1H ony6JIHKOBaHO 5 
cnneH B >KypHanax H Tpy.nax KOHcj>epeHU.HH: 4 CTaTbH ony6nMKOBaHbl B 

se;1ym11x MHpOBbIX )l(yp1-1anax; OJ.I.Ha pa6orn Hane4aTaHa s c6opH11Ke 

Ma-repHaJlOB Me)KJlyHapo,nHOH KOHcl>epeHUHH. 

Coaepmauue pa60T1>1 

061>eM H CTpyKTypa ,llHCCepTaunn • .U11ccepTau11H COCTOMT 113 BBeLteHMH, 

4eTb!pex rnaB, 3aKJll04eH11SI 11 IlpMJlO)l(eHHSI ; COLtep)l(HT 13 7 CTpaHMU 

ne4aTHOrO TeKCTa, BK.nJO'-laH 73 pwcyHKa H cnHCOK JIHTepaTypbl 113 68 

HaHMeHOBaHHH. 

Bse.aenue coAep)l(HT on11cam1e 11 o6ocHoBaHHe aKT)'aJJbHOCTH 

npo6neMaTHKl1 HCCJleLlOBaHHH nornow.eHMll a.npoHOB B SI!].epHOH cpene OT 

nHoHepcKHX JKcnep11MeHTOB, BbtnOntteHHhtX Kon.na6opau11ew EMC LlO 

no,:neD.HHX pe3y11bTaTOB, nony4eHHbJX s 3KcnepHMeHTe HERMES no 

H3MepeHHIO OJlHOMepHblX M LlByMepHblX <l>YHKUHM nornow.eHl1SI aApOHOB 

pa:mH4HOf0 THna Ha HLtepHblX MHUJeHllX B lllHpOKOM JlHana30He 3HalfeHHH 

aTOMHOfO HOMepa. TaK)l(e BO sse.neHHH }laHbl cj>opM)'JIHpOBKH OCHOBHblX 

LlOCTH)l(eHHH TeopHH, KaCalOlUHXCH MexaHH3MOB <fJopMMpOBaHHSI H 

nornoweHHH a.npoHoB s HLtepHoi1 cpene. 
YcrnHOBKa HERMES o6nanaeT B03MO)KHOCTblO AeTeKrnposaTb a.upoHhl B 

KOHe4HOM COCTOHHl1H, TaK Ha3btBaeMbIH cnyqaj;f nony-HHK.nl-0'3HBHOfO 

rny6oKo-Heynpyroro PacceHHHSI (fHP), '-ITO n03BOJll1J10 cyw.ecTBeHHO 

pacw11pHTb ¢tt3114eCK)'IO nporpaMMY JKCnepHMeHTa, KOTOpblH 6b1Jl 

cnpoeKTHposaH B OCHOBHOM .ll,JU! H3)'4eHHSI HHKJll03HBHblX peaKUHH c 

perncTpauHeH TOJlbKO pacceHHHOfO nenTOHa B KOHelJHOM COCTOSIHl111. 

OcHOBHhte cjlH3H4eCKHe nepeMeHHble, Heo6xoLtl1Mbte LlJlll om1caH11H nony­

HHKJll03HBHOf'O rHP (B .na6opaTOpHOH CHCTeMe OTClfeTa) M HcnOJ1b3yeMblt:! 

s TeKcTe aBTopecjleparn, cneD.yiow.11e: 
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Q~ = -q 2 = (k - k') 2 = 4EE' sin 2 ()I 2 - KBa.npaT nepe.nalfH 4-11MnyJ1bca 

.1enTOHOM BHPTYa.JibHOMY cpoToHy; v = E - E' - 3Hepnrn BHpTyanhHoro 

cpoToHa; y = v IE; x = Q2 12Mv - cKdln11HroBall nepeMeHHall 

ElbepKeHa (nom1 HMrIYJlbCa HYKJJOHa, nepenaHHall KOHCTHTyeHTHOMY 

KBUpKy); W 2 = M 2 + 2Mv - Q 2 
- KBanpaT HHBapl-IaHTHOH MaCCbl 

KOHe4HOH anpoHHOH CHCTeMbl ; M - Macca HYKJJOHa, HMrIYJlbC pO)K)leHHOro 

a.a,poHa Pi, w ero yron 811 , a TaK)Ke z = Pi, I v nonll :-rnepnut 

BMpryanbHOro clioTotta yttoc11Mall po>K.ueHHbIM anpoHoM. 

B nepsoii rJlase .uattbt ocHOBHble cpopMynhI 11 om1caH11e cpopMan111Ma 

Ll.flll HHTepnpernu1u1 nony-1rnKJ1103HBHbIX naHHblX, a TaK)Ke naH o63op 
OCHOBHblX MO)leJleH, cymeCTBYIOUlHX B :now o6naCTH, )lJlll CBll'311 

rIOJ1Y4eHHblX .uattHhlX no H3MepeHHOH cpyHKUHH nornomeHHll anpoHOB c 

npo6neMoi1 anpoH111au1111 KBapKOB. 

Bo BTopoii rnase .uaeTCll on11cam1e ycTaHOBKH HERMES, KOTopall 

sm.:rneTCll cneKTpOMeTpOM, perncTpHpyIOIUHM nponyKTbl peaKUH11 B 

nepe.LlHIOIO nonyccflepy B na6opaTOpHOH CHCTeMe OTClfeTa. y CTaHOBKa 

COCTOHT 113 asyx CHMMeTpH'-IHblX rIOJlOBHH (Bepx-H113), pacnono>KeHHblX 

BbIWe 11 HH)Ke ny4KO-npOBO)la ycKop11Tem1 (CM. <l>Hr. I), BKJl!OllalOWl1X B 

ce6ll pa3Jll14Hble neTeKTOpbt, MarHHT H 3JieKTpoMarHHTHblH KanopHMeTp. 

Pa1aenett11e nenTOHOB 11 anpoHOB ocymecrnnlleTcH .ueTeKTopaM11 

nepexo.uttoro 113ny11eH11S1, RICH .ueTeKTOpoM, n11stteBhlM KOHBepTopoM M 

)JleKTpoMarHHTHhlM Kanop11MeTpOM. JlenTOHHblH Tp1-trrep qwpMMpOBaJJCSl 

COBnaneHHeM Cl·ffH8JlOB OT Tpex nepe4HCJ1eHHblX CUHHTHJlJlllUHOHHblX 

r 1xtocKonos 11 :rneproBbt)leneHHeM Ha Kanop11MeTpe 6onee 3.5 fJB, KpoMe 

TO!"O, KanOpHMeTp n03BOJ1SleT perncTpHpOBaTb Hei1TpaJlbHbie nHOHbl 110 

pacna.n.y Ha .nsa raMMa-KBaHTa. Yrnosoti 1axsaT yCTa!iOBKH .u1rn 
mrrn)l(eHHblX TpeKOB COCTaBJilleT +/- 170 Mpa.n. no ropl130HT8JIH 11 40-140 
Mpa.u no sepntKan11. Vl.Mnynbcttoe pa3peweH11e 
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P11c. 1 CneKTpoMeTp HERMES 

l\ICHlleTCSl OT 0.5 .!lO 1.5% B 3aBHCHMOCTM OT 3H84eHHll l1MrIYJlbC8 OT 2 no 22 
1'38. Yrnosoe pa3peweH11e He xy»<e 1 %. 3cp<t>eKTHBHOCTb pa1.neneHHll 

JJellTOHOB OT anpoHOB He xy)Ke 97%. 
JJ:nll 11.n:eHTHcfl1-tKau1111 pa3JlH4HOro rnna aapoHOB 11MeeTCll RICH neTeKTOp, 

KOTOpblH 1103BOJJSleT H)leHTHcf>Hu11posaTb 38pll>KeHHble rIHOHbl, KaOHbl, 

11poTOHbl 11 aHTH-npoTOHbl B HMnynbCHOM .u11ana10He OT 2 no I 5 f3B. B 
Ka'leCTBe QlHKCHpOB8HHblX MHllleHeH 6b1Jll1 HCrIOJlb30B8Hbl ra3006pa3Hble: 

HenonllpH30BaHHhlH .uetiTpoH, rem1i1, HeOH, KpHnTOH H KCeHOH c 

I 014 10,7 2 
ruwTHOCTblO semecrna oT .uo HyKnottos/ c_,\1 . nylfoK 

')JleKTpOHOB-1103HTpOHOB c 3Heprnei1 27.5 f3B 06ecne1111BaJ1CSl 

Ha1<01111Te11eM HERA (DESY), THnH4Hbti1 TOK ny<!Ka MeHllJlCSl OT 35 ao 5 
MA. 

8 TpeTbeii rnase np1-tBO.!lHTCll om1caH11e npoue.aypbl aHamna 

)KCnepHMeHT8JlbHblX .uaHHbJX, He06XO.Lll·IMblX KHHeMaTH•JeCKHX 

orpaHHlleHHH 11 Ka4eCTBa .uaHHblX, HCrIOJlb3yeMblX B aH8JlH3e. )lm1 
ceJleKUHH paccellHHblX nenTOHOB 6bIJJH 11CllOJlb30BaHbl cne11yiom11e 

l\H HeMaTH'leCKHe orpaHH4emtll: 

Q2 >1 r1Bl\2 

y<0.85 

W 2 <4 f3BA2 
L{onOJlHHTeJlbHO K CeJleKUHH nenTOHOB, cneayioume KHHeMaTH4eCKHe 

orpm-11111eHHSl HCTI0Jlb30B8Hbl }lJlll CeJleKUHl-f a.upOHOB: 
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2< P,, <15 r3B 

z>0.2 (.llJUI 0.ll.HOMepHblX 4>YHKU11H nornomeH&HI Hl1JKHHil J111MHT 

6blJI 0.1) 
v >6 f3B (.UJHI O,llHOMepHblX <l>YHKUHH nornow,emrn HH)f(HHH 

JIHMHT 6blJI paaeH 4 f3B) 

8 nonontteHHe K Bb1111enepeq11cneHHhlM orpaHw-1eHHS1M nnsi acex 

1apsi)!(eHHblX TpeKoB npoaoD,HJiacb npoaepKa Ha npoxo:>KD.eH11e attyTp11 

yr.noaoro 3axsaTa ycTaHOBKH. 

H1MepsieMaSJ cpyHKUHSl nornomeH 11st a.upoHoB a peaKu1111 '3JieKTpo­

po1KneHHll onpeD,ensieTCSl KaK CJIOll<HOe OTHOUJem1e MHO)l(eCTBeHHOCTH 

a.LJ.pOHOB onpeneneHttoro nma 06pa3oaaHHblX Ha si.n.pe c aTOMHblM 

HOMepoM A, K MHO)KeCTBeHHOCTH anpOHOB o6pa30BaHHblX Ha netlTpoHe 

(D): 

R:;cv,Q',z,p; > 

(/\'"( O'.,. p')) --~-=--:~:~ _ _!._ 

N (v.Q-) ·' 

( 
N"(1',Q' .z. p,' )) 

N"(v,Q') " 

(I) 

) ') 

rn.e Kl1HCMaTH4CCKl1C nepeMeHHble v' z, Q- H p; 6b1Jll1 onpe.neneHbl 

BbIWe. Jib BH.D.a Bblpa)l(CHl1SI ( l) CJienyeT, 4TO H3MepsieMaSI BeJJH4HHa Mo:>KeT 

6b!Tb npencTaBJleHa, KaK CJJO)l(HOC OTHOllleHHe: OTHOllleHl1SI noJJy­

HHKJll0311BHbIX ce'leHHH Ha onpe11e.r1eHHOM ll.llpe K cet.feHMIO Ha llCHTpOHe, K 

TaKOMY )Ke OTHOlUeHHIO JJ)ISl 11HKJll0311BHOro cny•iaSJ. 3TO OTHowem1e 

no·rnonsieT cy.llHTb o CJIO)l(HbIX npoueccax a.llpOHH.3au1111 KaapKa Ha paHHeil 

crn111111 ero <}>opM11posaH11st, a TaKme o MexaHl13Me nornow,emrn 

po>Kn.eHHblX an.poHOB B si.u.epHOH cpe)le. 

DOJlblUaSI 4aCTb CHCTeMaTl14eCKl1X norpeWHOCTei1 B M3MepsieMOH cpyHKUHH 

nornomeHl1SI, OTHOCS1llll1XCSI K 3cj>cpeKTHBHOCTH pa60Tbl .UCTCKTOpOB, 

peKOHCTPYKUHH TpeKOB, 11.llCHTHcjlHKaUHH 4aCTl1U COKpamaeTCSI B CI1JIY 

crpyKTYPhl Bblpa)l(eHHSI (l ). ,[(aHHbte 6bIJUI CKOppeKTHpOBaHbl c y4eTOM 

pa1111aUHOHHblX npouecCOB, HMelO!UMX MeCTO KaK )lJISI HHKJll0311BHOrO. TaK 

11 LlJUI nony-HHKJll03HBHOrO OTHOWCHl1SI. 3Ta KoppeKU,11SI COCTaBJlSleT np11 

60.1blllHX 3Ha4ett11six 3Heprn11 BHpTyanbHOro cjloToHa v >I 9 f'JB: 7% .nnsi 

Kp1rnrnHa 11 KCeHoHa, 4.5% 11nsi HeoHa 11 MeHbllle I% 11nll ren11si. Bb16opKa 

'3apSl)l(eHHbIX nHOHOB, o6pa3yl01Ul1XCSI B npouecce nony-HHKJII0311BHOro 

fHP, 6brna 3arpS13HeHa m1ottaM11 OT pacnana p -Me3oHa, 06pa3y1:0merocsi s 
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>1<CKJ1103HBHOM npouecce. Cneu11aJ1bHb1e MoHTe-KapJlo 11cc11enosaHHS1 

n03BOJ111JlH noJiyt-IHTb cne11yiom11e oueHKH B03MO>KHOro BKJia)la OT 

y1«i3aHttoro npouecca s ornowett11e (l ): 2-4%, 3-5%, 3 .5-6% 11 4-7% 
COOTBeTCTBeHHO nm1 rem1S1, HeOHa, KpH11TOHa H KCeHOHa, .llJlSl 3Ha•1eHHH 

z>-0.7-0.8. Pe3y11bn1py10mHe c11cTeMan14ecK11e norpewHocrn. 

BIGll04eHHble B nonHylO CHCTeMaT114eCKYIO ow116Ky BeJll1411Hbl (I), 
CJle11y10t.i1.11e: CHCTeMaTHKa, o6ycnOBJieHHaSl 11cnOJlb30BaHHeM pa3Jll14HblX 

napaMeTp113au11i1 nnsi pac11ern pan11au110HHblX nonpasoK -2%, 
CMCTeMaTHKa o6ycnosneHHaSI JIOll<HOM l'l)leHTl1<}>11Kau11ei1 a.upoHOB (I .5% 
Ll.Jlll HetiTpaJJbHblX mIOHOB, 0.5% Jl,Jlll 3apsD1<eHHblX nHOHOB, 2% JlJlSI 

KaOHOB, 2% .um1 npOTOHOB 11 5% .nm1 aHTH-npoTOHOB), o6ycJJOBJleHH3Sl 

061uei1: HOpMHpOBKOH -2%, o6ycnosneHHaSI yYeTOM BKJiana OT 

3l<CKJll0311BHOrO p -Me30Ha: (0.3-4%) )lJISI noJlo:>KHTeJlbHblX nHOHOB 11 (0.3-

7%) JIJISl OTp11uaTeJibHblX mtoHOB. 

B 'ICTBepToii rnaBe npHBeneHbl 3Kcnep11MeHTaJJbHb1e pe3ynbTaTb1, 

nonyYeHHble s npouecce BbinOJIHemrn 1111ccepTaum1. CJIO)KHOCTb 

paccMaTp11saeMoro sisnemrn a11poH113auH11 KBapKa, Korna cHa4aJJa 

npoHCXO.llHT cjlopM11poaaHHe TaK Ha3b!BaeMoro npe-anpoHHOfO COCTOSIHHSI. 

a 3aTeM npo11cxo.n11T co6cTBeHHO cpopM11poeaH11e anpotta, s onpe.aeneHHOM 

CMblCJJe ynpow.aeTCSI B si.uepHOH cpe.ae, rne MO>KHO npocJJeD.11Tb llBJleHHe 

qwpM11poeaHHS1 Ha paHHei1 ero crnn1111. Dp11 3TOM CTPYKTypa H3MepsieMoro 

OTHOUleHHSI (I) ll03BOJ1SleT HCCJie)lOB3Tb 3TO SIBJJeHHe KaK c T04KH 3peHl1SI 

11apTOHHOM KapTHHbl (cpOpMHposaHHSl npe-a.llpOHa 11 anpoHa). TaK 11 c T04KH 

:ipeH11S1 pacnpocTpaHeH11S1 anpoHa s S111epHofi cpene (srnpH4Hbie paccel!Hl1ll 

Ha HYKJIOHax sinpa). 
3Kcnep11MeHTaJlbHble 11CCJIC1lOBaHl1SI 6b1Jll1 BblnOJIHCHbl JlJlll 

O.llHOMepHbIX cpyHKUHH nornomeHHSI B 3aBHCl1MOCTl1 OT nepeMeHHblX v 11 

z' 'ITO SlBJJSICTCSl TpaJIHUHOHHblM nOJIXOJIOM JIJISI no.no6Horo pona 

HCCJJe)lOBaHl1H. DepBble pe3yJJbTaTbl no 11CCJICJIOBaHHIO cpyHKUHH 

nornomeH11S1 6bm11 nony4eHbI npH paccesiHHH nenTOHOB Ha st.ape a-3orn c 

perncTpauHeH B KOHe4HOM COCTOSIHl111 3apsi:>KeHHblX anpOHOB 11 n110HOB [I], 
s 3ae11c11MocT11 OT nepeMeHHhIX z 11 v (cM. PHc. 2). 
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P11c. 2 

0. 6 0.8 

3aTeM 6bJJU1 BbinOJlHeHbl 11ccne.nosamu1 OTHOWeHHSI (1) Ha si.npe Kp11nTOHa, 

r.!l.e nOMHMO nepeMeHHblX z 11 v' 6bl.lla HCnOJlb30BaHa nepeMeHHast p,2 • 

(CM. P11c.3) KOTopaH SIBJlSieTCSI KBaJlpaTOM npoeKU1111 HMnyHbCa 

poiK.UeHHoro aJJ.poHa Ha Hanpasnem-1e s11pTyanbHoro cpoToHa [2]. 

Rh 
1.s ~-----------~ 

M 1.4. 
M"lll HERMES 
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P11c. 3 

j 

P12 [Gt,V2
] 

Elue 0.!lHl1M BffiKHblM pe3yJlbTaTOM, BOWeJlWl1M B .n11cceprnu1110. SIBJlsteTCll 

M:3MepeH11e OTHOWemrn cpyHKIJJtH norJ10llleHl1ll a.upoHOB np11 HaJUl4Hl1 

011il0f0 11 .!lBYX a.npOHOB B KOHettHOM COCTOSIHMH [3], :no cnm1rnoe 

OTllOWeHHe 6b1Jl0 113MepeHO B 3aBl1Cl1MOCTl1 OT napu11aJlbHOi':'! ')Hepnrn 
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I 
l 

~ 

01lHOfO 113 a.npoHOB, Koma BTOpoii aJJ.pOH 

')Hepnu:1 BHpTyanbHoro cf>oToHa (cM. P11c. 4). 

yHoc11n 6onee nOJlOBHHbl 

.c 1.4 
N 

~ l.3 
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l.1 
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0 

···-.... ~.~-. 

Parton energy loss model 
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PHc.4 

.14N 

•Kr 
A. Xe 

. .-·· _ ... ~·· 

0.4 0.5 
Z2 

Ham11.111e B 3Kcnep11MeHTe HERMES pa3n1111HblX ra30BblX MHWeHeH 

no1son11no nposecn1 H3Mepett1rn tta S1.npax remt», tteoHa 11 KpHnToHa [4]. 
oblJlH H3MepeHbl <PYHKUHH nornolllemrn B 3as11c11Mocrn OT nepeMeHHblX z, 

) Q? v (cM P11c 5 11 6), a TaK:>Ke p; 11 - . 
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noKa3aHa TaK)l(e 3aBHC~IMOCTb CTeneHHOrO OOKa3aTeJUI 

HOpMHpOB04HOro napaMeTpa p OT LlJlHHbl <t>opM11posaHHSI anpoHa I. 

IC __ _______ IC1--------. 

0.8 

0.(> 
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0.8 

\I,() 

•o ,..,,.....,"'kr •o •.. ,.....,"II 

JO 15 20 25 0.25 05 O. 75 
I' i<;c·VI z 

a H 

Puc. 7: CpaeHeHue JKcnepuMeH1na11bHblX oaHHblX q;yHKifUU not•_110u1eHZm dw 
A:wma u Kpunmcma c npeOCKG3aHue.11;1 oeyx-Macmma6Hoii .-wooe.7l/. 

RnepBbte ynanocb nonylfHTb HH<t>opMaUHIO 0 COOTHOWeHJ.rn napTOHHOro H 

a.apOHHOrO MeXaHH3MOB B SICHOM MaCWTa6e cpe,llHHX pa3MepoB Sl,'lep 

nopRnKa HecKOflbKHX cj>epMH. TaKJKe npwsenetto om1cam1e pa3pa6oTaHHOH 

Teopen1t.tecKOH Mo.nemt nJ1si onwcaHtHI nonyt.teHHbIX .uaHHblX. 

HcnoJJb30BaHHblH no,nxon sisnsieTcH ycoeepweHCTBOBaH11eM .nsyx-

l\rncwrn6HoH CTpyHHOH Monen11 [5], rne BMeCTO o6bl4HO HCflOJlb3YeMoro 

cl«l4Koo6pa:rnoro s11na nnH ce<1ett11si 03a11Mon.eikTBHS1 CTPYHbt c HYKIIOHOM, 

sao.n11Tcsi nnaBHbl.H pocT :noro cet.teHHll no semtlfHH a.npoHHblX ce<1eH11tl. 

r1oKa3aHO. lfTO B paMK3X pa1pa60TaHHOM MOD.emt ynaeTCll om1caTh 

llO!ly4eHHbie n.aHHble He TOJlbKO Ha KatfeCTBeHHOM. HO 11 Ha 

Ko.r1114ecTBeHHOM ypostte (P11c. 7). a TaK)f{e npencKa3aTb noseneHHe 

Cjl)"HKUHM nornomeHHSI pa3Jll14HblX anpoHOB .UJISI w11p0Koro nttana30Ha 

KH 11eMaTHlfeCKHX nepeMeHHblX. 

B 1aK:J110lfeHHH n.aHbt BblBOLlbl 11 oueHKa ea:>KHOCTH noJJyYeHHbIX 

pe3yJ1bTaTOB )lJlSI pa3BHTHSI pa3Jl114HblX TeopeTH4eCKHX MO)leJieH H 6onee 

rny6oKoro flOHHMaHlrn MexaHH3MOB anpOHl13aUl111 KBapKOB, npvtBe,'.l,eHbl 

OCHOBHble pe3yJJbTaTbl, BKJ1l04eHHble B 1lHCCeprnu1110: 
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l. 0.nHoMepHbie cpyHKUHH nornomeHH.ll a.npoHOB 11 n110HoB Ha A3oTe, 

npe1lCTaBfleHHbie rncTOrpaMMaM11 no nepeMeHHbIM v, z [I], (P11c. 2). 
2. <l>yHKUHH IlOrflOlll;eHHSI 11.neHTHcj>HuHpOBaHHhlX nHOHOB, KaOHOB, 

npoTOHOB H aHT11-npoTOHOB Ha KpHnTOHe H A3oTe npe.ncTasneHHble 

rHCTOrpaMMaMH no nepeMeHHblM v H z [2] (PHC. 5). 
3. 3aBl1CHMOCTb cpyHKU11M nornomeHHSI 33p.ll)f{eHHblX anpoHOB OT 

2 
nonepe4ttoro 11Mnynbca p, Ha Kp11m0He M A3oTe [2], (PHc.3}. 

4. PeJyJJbTaTbl no v, z -3as11c11MOCTM cj>yHKUHH nornomeHHH JJ.JJ.ll ren11si 11 

HeoHa [4], (PHc. 6). 
5. 0THoUieH11e cpyHKUHM nornomeHH.ll c pemcrpauwetl nsyx 11 o.nHoro 

a)lpOHa B KOHet.fHOM COCTOSIHHH [3]. (P11c. 4). 
6. 8bIB01l 06 y.nosneTBop1neJ1bHOM om1catt1111 nonyYeHHbIX naHHbIX no 

OllHOMepHbIM <t>YHKUHSIM nornomeHHSI Ha OCHOBe ycosepweHCTBOBaHHOH 

nayx-MaCWTa6Hoi1 CTPYHHOH MOlleJIM [5], (Pwc. 7). 
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