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B pa6ote nposesien ananmus ¢gppaxraos, caydaiusix 1 AMPT AuAwu cobbiTmii
¢ ucnonmp3oBananeMm SePaC merona. V3ydarorest momepedHble UMITYIbCHI Py OTPH-
[[ATE/IbHO 3aps?KEHHBIX YaCcTHIl B IATU KJlaccax IeHTpajabHocTu. [lokazano, aro
dpaxraabibie AuAu cOOBITHS ¢ HE3ABUCUMBIM JEJIEHHEM UMEIOT HECKOTBKO Y3KIX
[IUKOB B CIIEKTPE PpaKTAJIBHBIX pasMepHOcTeil D, BBIIEJEHHYIO IPYIIILY JILIAPY-
IONIUX YACTHUIL 10 TOIIEPEYHOMY UMIIYJIBCY Py JIJIS BCEX COOBITUN U YIOBJIETBOPHAIOT
KPUTEPUSIM, OIMUCHIBAIOIIIM CTATUCTUIeCKue cBoficTBa. Ocrasinuecsi coObITUsT 00-
HApPYKUBAIOT IKCIIOHEHIIHAJIBHOE TOBeIeHNe Py-criekTpa. Opakrambubie AuAu co-
OBITHSA C 3aBUCUMBIM JI€JIEHIEM UMEIOT IMUPOKUiL MUK B D p-CIIEKTPE U TOIABIIAIOTCS
KPUTEPUSIMHU.

PACS: 05.45.Df; 13.75.Cs

Baenenue

[Torck KpUTUUECKUX SBJICHUI, CBA3AHHBIX C U3MEHEHUEM COCTOSTHUS Be-
IECTBA, SIBJISIETCs OJTHON U3 MPUOPUTETHBIX 38/1a9 COBPEMEHHON (PUBUKHU BbI-
cokux sHepruit. OCHOBHAs I€/Ib TPOrPAMMBI SHEPIeTHIECKOr0 CKAHUPOBa-
HUsI Ha PEJISITUBUCTCKOM KoJLtaiiaepe Tszkesbix monos (RHIC) — ycranosuts
CTPYKTYpY ha30Boil auarpaMMbl (TIOJIOXKEHHEe KPUTUIECKON TOYKU, IDaHU-
bl bas) sepHoii MaTepun. YKa3aHus Ha CyIIeCTBOBAHUE KPUTHIECKONH TOY-
KU B BUJI€ HEMOHOTOHHOW 3aBUCHMOCTU HET-ITPOTOHHOI'O IKCIIECCA, PAJITYCOB
Xsubepu-Bpayna-Tsucca, koadduiineHToB BbIX0/Ia JIETKUX Sep U KO3hdu-
IIIEHTA MACIITADUPOBAHUS [TEPEMEKAEMOCTH I/ OT JHEPIUU OOCYKIAIOTCS B
pabote [1]. ABropamu nccsieoBaIoCh CTeleHHoe moBeieHne hakTOPUaTbHBIX
MOMeHTOB [, mopsinka ¢ = 3 — 6 or F; - MmoMenTa 2-ro nopsaka (F, o F2ﬁ 7).
YcraHOBJICH CTEIEHHOM 3aKOoH HoBeienns 5, x (¢ — 1)¥ n mokasamo, 9To Be-
JUYIUHA V KaK (DYHKIMSA SHEPTUNA UMeeT MUHUMYM JIJId TEeHTPAIbHBIX CTOJTK-
Hopenuit nupu /syy = 27 I'sB. IIpeanonaraercs, 4ro Haju4ue MUHEMYMa
UMeeT OTHOIIEHNE K CYIIeCTBOBAHUIO KPUTHIECKON TOYKM, TAK KAk BOJIU3M
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rpanuil, (ha30BBIX MEPEXOJIOB, CUCTEMBI JEMOHCTPUPYIOT (DpaKTaJIbHOE TTOBe-
JIeHUe, OJHUM U3 MPOsiBJIEHUEM KOTOPBIX SIBJISETCS II€PEMEZKAEMOCTb.

B pa6ore [2] Jx.Bbepken obparni BHIMaHNE Ha HOBOE HAIIDABJICHUE M3y~
venng KX/ na kosuaiijepax - mouck ppakTajabHOCTH TAPTOHHBIX KACKAJIOB.
OrmernM, 9TO pa3paboTKa Pa3InIHbIX CIIOCOO0B OOHAPYKEHUsT (DPAKTATHHO-
CTU SBJIFETCA aKTyaJbHOU 3a/iadeil COBpeMeHHON (DU3UKN BBICOKUX SHEPIHUIA.
B pabore [3] npemnoxen SePaC-mero) ppakTaabHOrO aHAIN3A, TTO3BOJIAIO-
Uil pasie/inTh cOObITUS Ha J[Ba KJiacca — (ppaKTaibHble U HepaKTaIbHbIE.
JLst Kazk10ro (hpakTaJbHOTO COOBITUAS BITUCIICTCA Pa3MEepHOCTDh D, a 11
Habopa JJaHHBIX - CIIEKTP pasdMepHocTeil. Hamudane y3kux muKOB B pacipe;ie-
Jennu o Dy yKasbIBaeT Ha CyIIeCTBOBaHNE B HAOOpe JAaHHBIX (DPAKTAIOB C
Pa3JIMIHON CTPYKTYPOil. MbI IpejioiaraemM, UYTo MposiBJIEHUEM HOBOT'O COCTO-
SIHUS BEIECTBaA, 00PA3yIOIIErocsi B CTOJIKHOBEHUSIX a/IDOHOB U SIJIEP BBHICOKUX
SHEPTHil, MOT'YT OBITH HEKOTOPBIE 3AKOHOMEDHOCTH, YCTAHOB/IEHHBIE B pAMKAX
SePaC-merona. K HIM OTHOCATCS: HEMOHOTOHHOE IMTOBEJICHUE 3aBUCUMOCTH
JIom (bpaKTaTIbHBIX COOBITHIT OT SHEPIUU CTOJKHOBEHUS W IEHTPATbHOCTU
COOBITHS, TIOSIBJIEHNE HOBBIX ITUKOB UJIM U3MEHEHNE UX TOJIOXKEHUS B CIIEKTPE
dpakTaIbHBIX pa3MepHOCTEIH.

B pabote 1okazana cBs3b IapTOHHBIX JIMBHEHl 1 (ppaKTajIoB, OINMCAHBI
stanbl paszsutusa SePaC-Merona m NpUBEIEHBI Pe3y/IbTaThl MONCKa (hpak-
TaJbHBIX CTPYKTYP B MOHTe-Kapso AuAu cobbrrusx npu sueprun 200 ['9B.

(DpaKTaJIbI KaK ITapTOHHBLIC JIMBHU

Jlns amam3a B3aMMOJIEHCTBHS aJIDOHOB U SIJIep IIHPOKO HUCIIOJIb3YIOTCS
pa3JImIHbIe MOHTE-KapJio TeHepaTophl cOOBITH. PaccMoTpnM HEKOTOPBIE OCO-
OEHHOCTU MeXaHU3Ma PA3BUTHUs [TAPTOHHOIO JIMBHS B KOHEYHOM COCTOSHUU B
reaeparope AMPT [4]. Ha kaxoMm 1miare passurust JIUBHsI NAPTOH ¢ U3JIY-
yaer JBa jodepHux b u c. Kunemaruka mporecca u3/iydeHus OIMMCHIBACTCS
BEJIMYMHON JIOJIN SHEPIUN 2, Tepe/laBaeMoil jouepHuM napronam: By, = zF,,
E. = (1-2z)E,. Kunemarndeckuii uana3oH U3MeHEeHUsI 3HAYEHUI BeJIMINHbI
z (2 < z < zy) ompejesisier IUANa30H yrjla W3JIydeHus maproHa O (yria
packpbeitust) ©_ < © < O,. [Ipu 3T0M yIJIbl PACKPBITHS JOUEPHUX TAPTOHOB
yIopso4ueHsl: 0, 0. < 6,.

Ormutiem crieHapuil pa3BuTUs TAPTOHHOTO JIMBHSI, TPUBOAAINN K (hpak-
Tajy ¢ HEe3aBUCUMBIM JejeHneM dacteii. Ha mepBom mrare, mapTon a m3iry-
Jaer jiBa mapToHa b u c¢. JluanasoH BO3MOXKHBIX yIJIOB usiydenns (O, 0 )
OIIpeJIeJIsieT JIOMYCTUMbIE YacCTU JJId JIOYEPHUX MAPTOHOB B IICEBJ0OBICTPO-
tHOrO mpoctpanctee (n = —0.5In(tg(©/2))). Ha pucynke 1,a npencrasien
nporecc hopmMupoBaHus ppakrasia ¢ HE3aBUCUMBIM JiejieHneM dacreil. 11po-
CTPAHCTBO, JOIYCTUMOE JIJIsT POJUTEIHCKOIO MAapTOHA, YCJIOBHO JEIUTCS Ha
Tpu yactu (ocHOBaHUe obpasoBanus dpakrtana P = 3). s kaxoro nap-
TOHA, JIOIYCTUMBIH JIMANA30H COCTOUT U3 OJHON wacTu (IEepBOH U TpeTbeii,
COOTBETCTBEHHO). Ha KazKJ1oM Hoc/Ie/ Iy omeM Imare pa3BuTHs JIUBHsI IIPOIECC
UBJIy9IeHUs TTOBTOPSIETCs. TakuM 00pa3oM, KarXK bl U3 JIOMYyCTUMBIX JIAala-
30HOB B IIPOIECCE JIEJIEHUsT COXPAHSIET CBOIO CTPYKTYPY U PacCMaTPUBAETCS
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Puc. 1. IIponecc hopmupoBanusi (hppakTajioB ¢ HE3aBUCUMBIM (&) U 3aBUCUMBIM (6)
1 KOMOMHUPOBAHHBIM (B) J€JIEHUEM YacTeil B 1) IPOCTPAHCTEE

KaK He3aBHCUMBIN 00beKT. PopMupoBaHus TaKoro dppakrajia Ipeinoaraer
PaBHYIO IUPUHY JIOIYCTUMBIX JAAIA30HOB.

[MIupuHa JIOIyCTUMBIX JUATIA30HOB B IIPOIECCE PA3BUTHUS JIUBHSI MOYKET
OBITH pa3/JnvHa, HAIIPUMED, /IS PA3HBIX TUIIOB KBAPKOB U IVIFOOHOB. DTOMY
COOTBETCTBYeT OobpaszoBaHue (hPaKTaIOB € 3aBUCUMBIM U KOMOUHUPOBAHHBIM
nesenneM. Ha pucynke 1,6 npescrasiien mporiecc hopMupoBanus ppakTasia ¢
3aBUCUMBIM JiejienueM. [IpocTpancTBo, J0IMycTIMOe JIj1s POJIUTETHCKOTO ap-
TOHA, pa3/eJIeHo Ha 1Tk dacteil (P = 5). st 1o9epHIX TApTOHOB JOITY CTH-
Mble JUAIA30HbI ICEBIOOBICTPOT COCTOSIT U3 OJIHOM (HepBoﬁ) U JIBYX 4acTeit
(uerBepToii, maATOl). Ha KaxKI0M moc/ieiyomeM mare u3JjrydeHne moBTopsi-
eTcsl, COXpaHsisl CTPYKTYPY 3alloJIHEHU 1)-TIpocTpaHcTBa. /lnarma3on, cocrod-
MU 13 JIBYX 3aBUCUMBIX YacTeil, pacCMaTpUBaeTCd KaK eIuHbIi 00bekT. Ha
pucynke 1,B mpejcraBjieH mporecc opMupoBanugd ppakTaia ¢ KOMOMHUPO-
BaHHBIM JiesienneM. O6Js1acTh 7)-IIPOCTPAHCTBA, JOMYCTUMAS IS POIUTEIb-
CKOT'O TIapTOHA, JEJUTCd Ha 1sTh dacreil (P = 5). Jljist nepsoro maprona
JIOIYCTUMBIii JIMAna30H COCTOUT U3 OJHOW (BTOPOI) 4acTw, a Jjisi BTOPOro
u3 JByX (Tperheil, ueTBeproii) yacreil. OTMETHM, YTO B POIECCE PA3BUTHS
JIBHSI 00pa3yeTcsd eJIMHbIN Juala3oH, JajibHelInee jjejieHrne KOToporo Oyjier
KOMOUHUPOBaHHBIM. T'peTbst 1 YeTBepTast 4acTu (BTOPOIl IHAIIA30H) JeJIATCS
3aBUCUMO, & llepBag - He3aBUCUMO.

Omnucanne u sransl pazsutusa SePaC' meTona

B SePaC merone ¢dppakTaibHast pa3MepHOCTh Dy onpejessercs u3 aHa-
q3a Mepbl Xayciaopda [5] Ms = lim, o infx ZZ]L I2. Vccnemyenoe MHOMe-
CTBO TOYEK MOKpbiBaeTcsa N npobnnkamu pasmepa l; < e. Oneparop inf o3na-
JaeT MUHUMAJbHOE 3HAYEHUE MEPhI, MOJIYIeHHOE MO0 BCEM BO3MOYKHBIM I10-
kpeiTusaMm K. Pazmeprocts Dy omnpejieisiercs Kak 3HAYeHUE §, TP KOTOPOM
Mepa Xaycopda IMeeT KoHedHoe 3Hadenye. Bemmanna €~ ! nasniBaeTcs pas-
perenueM. /I Beraucienns ppakTaabHOR pa3MepHOCTH, PACCMATPUBAIOTCS
pasmvIHble HADOPBI PacIpeie/IeHuil nceeayeMoil Beinanabl. B KaxK1oM Ha-
6ope KomuecTBO OMHOB N; B pacIpe/ie/IeHUAX U3MEHSAeTC 0 CTEIIeHHOMY

sakoHy N; = (Puow)', T1ie Py, - OCHOBaHUE TOKPBITHS, i - HOMED DacIpe-



JIeJIEHUS, OIIpeJIeIonuil ypoenb ppaxtaia Ni,. 1s kaxkaoro pacipe/ie-
JICHUA IIOJICUNTBhIBACTCA KOJIMIECTBO HEHYJIEBBIX OMHOB M oupejessercd [j;
- JUIMHa j 9JeMeHTa (bpakTasa Ha i-oM ypoBHe. lajee cTposiTcs ypaBHe-
HHUSI ij:il(lﬂ)dﬂi = 1, rue N;- KOJIMYECTBO 3JI€MEHTOB (bpakTajia Ha i-OM
ypoBHe. 3HadeHUe dp; HAXOAUTCH THCIEHHBIM METOJIOM <JIeJIEHHs OTPEe3Ka
nonoJiam». PaccmarpuBast pasiindabie TOKPLITUs ¢ Py, 0T 3 10 Pyya, (napa-
MeTp MeTojia) U TUIIbI (hPAKTAJIOB (C HE3ABUCUMBIM UM 3aBUCUMbIM JIeJICHY-
€M) HaXOJMM MUHUMAJbLHOE MOKPbITHE K| yIOBIETBOPSIONIEe OrPAHNIECHIIO
|dr; — dp|/dr < Dev, tie Dev - mapamerp MeTona, a dp - cpejiHee 3HAtC-
une {dp;}. B aToMm ciydae, cobprtie canraercs GpakTaIoOM ¢ Pa3MEPHOCTHIO
Dr = dp.

B paborax [6-8] nmokazano, 4ro 3(pHeKTUBHOCTH BOCCTAHOBJIEHUST XapaK-
repuctuk dpaxranos (Dg, Ny, u P) cocrasaser 99%, 91% u 84% s dpak-
TaJ0B C HE3aBUCUMBIM 3aBHCUMBIM 1 KOMOMHUPOBAHHBIM JIeJI€HHEM dacTeil,
COOTBETCTBEHHO.

B pab6ore [9] npejioxkena JByXCTYIEHIaTas IPOIELYDA JJisl YBeJINIeHHsI
9 HEKTUBHOCTH BOCCTAHOBJIEHUsT XapaKTepucTuk ppakTaaon. s anaanza
dpakTaIoB ¢ HE3ABUCUMBIM U 3aBUCUMBIM JeJeHUEM YIUTHIBACTCA CTEIIEHHON
BAKOH MEXK/Iy KOJUYIECTBOM 3JIEMEHTOB (hpakTaja U KOJUIECTBOM OMHOB B
pacupeenennsax Hadopa. [ias ppakTasoB ¢ KOMOMHUPOBAHHBIM JI€JIEHUEM,
CTeIeHHasl 3aBUCHMOCTh He YUIUThIBAETCsI (MOIUMDUIMPOBAHHBIA METON).

B pa6ore [10] mis Boieaenus: hbpakTagoB u3 Habopa, CoJEepIKAaIero B TOM
qucjie pOHOBBIE COOBITHUS, IpUMeHsiIics Mopuduuposanubiit Se PaC' mMeros,.
[Tokazano, uTo dppaKTajbl PEKOHCTPYUPYIOTCa npu Phyrq, > 3 u Dev < 0.18.
YCTaHOBIEHO, 9TO JIOJISI PEKOHCTPYMPOBAHHBIX (DPAKTAIOB 3aBUCUT OT IIa-
pPaMeTpoB MeTOJIa U He 3aBUCHUT OT MHOXKECTBEHHOCTH coObITHil. Ciydaiinbre
COOBITHSA HE BOCCTAHAB/IMBAIOTCA KakK (bpaxTaybl mpu Py, = 3 — 10, a pn
Phrroz > 10 monst cobbITHiI, peKOHCTpyUpyeMble Kak (ppaKkTasibl, 3aBUCHT OT
MHOXKECTBEHHOCTHU. YCTAHOBJIEHHBIE PA3JIMINS UCIOJIb3YIOTCH KaK KPUTEPUU
JIJIST BBIJJIEHUsT (PPaAKTAJIOB.

B pabore [11| anasusupoBasnch HemosHble GpaKTaIbl ¢ HE3ABUCHMBIM
JIeJICHHEM, TTOJIHbIEe (DPAKTAJIBI C 3aBUCUMBIM U KOMOMHUPOBAHHBIM JICJICHHEM
u caydaitabie cobbiTus. Herosubie ¢ppakTajibl BOSHUKAIOT B IPOIECCEe pa3-
BUTUSA JIMBHsI [IAPTOHOB B KOHEYHOM COCTOSIHHHU, M3-38 CYyIIECTBOBAHUSA I10-
pora ua3JIydeHus 10 BUPTYaJbHOCTU. B 9TOM ciiyvae, MapTOHBI IPEKPAIAI0T
pacajaThbCsa Ha Pa3/JIMIHBIX YPOBHAX W 00Pa3yIOT HEMOJTHYIO (hpaKTaIbHYIO
cTpyKTypy. Kpome storo, dpbpakraabHbIil XapakTep HapTOHHBIX JUBHEH MO-
JKeT MCKA3UTbCs BTOPUYIHBIMH B3aMMOJIEHCTBUSAMEU U IIPOIECCOM aJIPOHU3a-
nun. [Tokazano, 4To mporemaypa BbIOOpa MapaMeTPOB METO/1a COBIIAIAET JIJIsI
ITOJTHBIX ¥ HEIIOJIHBIX (ppaKTaJIoB.

B pa6ote [12] dpakragbHbIil aHATI3 TIPOBEIEH JJIs PA3INIHBIX (DOHOBBIX
COOBITHIA, CIIEKTPbI KOTOPBIX OIUCHIBAJINCH (pyHKIHe# [‘aycca, skcroHeHIm-
aJIbHOI M CTEeIeHHON 3aBUCUMOCTAMHU. YCTAHOBJEHBI 3HadeHuss Dev u Phyqz,
IIPA KOTOPBIX BOCCTAHAB/IMBAECTCA MaKCHMaJIbHOE KOJIMIECTBO (pPAKTAIOB, &
J10J1s1 (POHOBBIX COOBITHI MHHHMAaJIbHA. OTMedaeTcs HaJIUdIHe Y3KUX ITHKOB
s (bpaKTaioB U IMIUPOKUX JJIsi BceX (POHOBBIX coObITHiI B Dp-ciiekTpe. B



paboTe BBeJICHBI TPU KPUTEPUs JJIsl MOAaBIeHns (poHa, XapaKTepU3yIoT CTa-
THCTHYECKYIO TIOBTOPAEMOCTD cTpyKTyp. Kpurepnit Ory : |0x| < Ky orpa-
HUYIBAET CPeHee OTHOCHTE/ILHOE OTKJIOHEHHe 0 IOKazareis K or 3Hade-
HUS 4-T0 ypoBHS B cTenennoit zapucumoctu N; = (N1)X. 3necs Ny n N; xo-
JIMIECTBO 9JIEMEHTOB Ha epBOM 1 i-oM ypoBHe. Kpurepuit Crp : ]5 pl < Dym
OTpAHIYINBAET CPE/IHEE OTHOCUTEIBHOE OTKJIOHEHNE 0 KOJIMIECTBA JIeJICHHIT
9JIEMEHTOB (ppaKTasa OT KOJUIeCTBa JdeseHuit 6a3oBoro sjiemenTa. Kpurepuit
Crp: P11 < Py, OrpaHI4uBaeT JI0JII0 HeJleJIAIIIXcd 3JIEMEHTOB ¢ OJHOI 3a-
nosHenHoit vacteio P ;. IIpn Tounoit pekoncrpyknun dppakrasia 3HaMCHAA
Sk, Op 1 Py 1 paBHBI HYJTIO.

Jlannbie Jiid aHams3a

B nannoit pabote, nsy4arorcs MonTe-Kapao AuAu codbrtus npu /sy y =200
['sB/c, nosydennsie ¢ momornpio remeparopa AMPT [4]. Anasusupyercst 1o-
MEPETHBII UMITYJIbC Py OTPUNIATETHHO 3aPAZKEHHBIX YACTHUI], PETUCTPUPYEMBIX
B unTepBasie || < 0,5, maa msatu kiaccos nentpaiabroctu (0-5)%, (5-10)%,
(10-20)%, (20-30)% u (30-40)%. ds cpaBHEHUs HCIOIB3YIOTCS HAOOPBI CITy-
YafHBIX COOBITUI U MOHTE-KapJ/io (DPAKTAJIBI.

B reneparope AM PT MHOXKeCTBEHHOE POXKICHUE TaCTHIL B sIIPO-AIePHBIX
B3aMMO/IEHCTBUAX PACCMATPUBAETCS B IIPE/IITOIOKEHNN YHIBEPCATBHOCTH TIap-
TOHHBIX IIJIOTHOCTEM, SBOJIIOIIA KOTOPBIX TPOUCXO/IUT B COOTBETCTBUH C yPaB-
neanem DGLAP. 2Kecrkue u mosryzkecTkue IpoIecchl pacCInTHIBAIOTCS B
pamkax pQCD. Msarkume B3auMoJIeiicTBUS ONUCHIBAIOTCH (DEHOMEHOJIOTH e~
CKOI MOJIE/IbI0O MHOKECTBEHHOI'O POXK/JIEHUs CTPYH. B3anmoeiicTBus mapro-
HOB MeXKJy COD0OIf M CO Cpejioil BKJIIOYAIOT HEYIPYIHe B3anMoJeicTBUd, a
TaKyKe JIMBHU B HAYAJILHOM U KOHeYHOM cocrogamu. [Ipn orcyrerBun Tepmo-
JIN3AIAN SJIEPHOII MAaTepUu HEPaBHOBECHAs JIMHAMUKA MHOTOYACTUIHON CHU-
CTEeMbI MOYKET OBITh OIKCAHA B pAMKaX MYJIbTH(MA3HON TPAHCIOPTHON MOJIETN
(AMPT). Ona BriIOUaeT HaUAJIbHBIEC TADTOHHBIE, KOHEIHbIE aJPOHHbIEC B3aU-
MOJIEHICTBHS U IIepexo 1 MexK 1y 3Tumu azamu. B padbore ucrosib3oBaJics ciie-
HApWii ¢ TJIaBJIEHNEM CTPYH. B HaTaIbHOM COCTOSTHUU SHEPIUsI CTOJIKHOBEHUST
pacrpejiesieHa MeXKIy MITKUMU BO30YKJIEHHBIMU CTPYHAMU, MUHUCTPYSIMUI
[APTOHOB M HYKJIOHAMHU CIleKTaropamu. /lajee mpoucxomut mporece riasJie-
HUsS CTPYH, B PaMKax KOTOPOTO MSATKHE CTPYHBI (bparMeHTUPYIOT (MOJE/Ib
JIyHia) B aJpoHBI ¢ TOCIEIYIONIIM [IEPEX0IOM B ITAPTOHBI B COOTBETCTBHUU C
apoOMATOM ¥ CIIMHOM WX BAJIEHTHBIX KBapKOB. [lapToHbI, mOTyUeHHBIE B pe-
3yJIbTaTe ILUIaBJIEHNs] MATKAX CTPYH, ¥ MAPTOHBI N3 MUHUCTPYH yIACTBYIOT B
neynpyrom ZPC (Zhang’s parton cascade) kackaje. MexaHusm KoaJieCIieH-
IUU UCIIOJIb3YeTCs st 00beIMHEHUsI MapTOHOB B ajpoubl. [logyuusriimecs
AJIPOHBI YIaCTBYIOT BO B3aMMOJIEHCTBUU B KOHEUYHOM COCTOSIHUU, OTUCHIBAE-
MOM DEJIITUBUCTCKOl TpaHcmopTHoit Mozenbio ART [4].

Pezyiibrarsl bpakTaabHOrO aHamsa



[Toy4aens! 3aBucuMocTu gosm Prin ciydaitabix u AuAu coObITHil, pEKOH-
CTPYUPOBAHHBIX KakK (ppakTajbl, oT napamerpa Py, npu Dev = 0,05 [12].
BaBucumocTb it AuAu coOBITUIT MMEET HECKOJBKO PEKUMOB ITOBEJICHUST:
6bicTpbIit pocT (Pyrqe = 3 — 10), nepsoe mwiaro (Pyr., = 6 — 11), MoHOTOHHOE
Bospacraune (Pyg, = 12 — 95) ¢ BbxogoM Ha Bropoe iaro (Prin = 0,63
upu Pyya. > 95). IlepBoe m1aTo coOTBETCTBYET MMIIOTE3e HE3ABUCUMOIO JIeJIe-
HUsA, a 00J1aCTh JAJIbHEHINEro pocTa - TUII0Te3€e 3aBUCUMOrO JIejIeHus . YCTa-
HOBJIEHO, YTO 1IpU Pprq, < 15 cityuaiiibie cOOBITHS HE BOCCTAHAB/IUBAIOTCS
kak (dpakranbl, B orimann oT AuAu cobbrtuit. DTO yKas3blBAeT HA TO, UTO
HekoTopbie AuAu cobbITusg nMeoT (GpakTaIbHYI0 CTPYKTYPY.

Ncnonb3oBanme rumnoTe3nl HezaBucUMOro genennd npu Dev = 0,05 m
Ph1ax=100 ossousier pasaenntb AuAu cobbiTust Ha ppakTaabHble 1 Hehpak-
tajbHble. [lokazano, 9To CHEKTpP MONEPEIHBIX UMITYJIbCOB Py /i (hpaKTasb-
HBIX COOBITHII MMEET HECKOJIBKO PEXKUMOB IOBEJIEHUHA, a JJIs HePaKTab-
HBIX MMEET SKCIIOHEHIINAIbHBIN Bu. /1 BceX KJIacCOB NMEHTPAJTBLHOCTH Py-
CIIEKTPBI AIIPOKCUMHUPOBAJIICEH KCIOHEHTO! B quamnasone [1,2—6,2] I'9B/c.
Nsyuanack 3aBucuMocTh X2 /N anmpokcumanyun ot napamerpa Dev pu Py,
100. Ycranosieno, uro npu masbix 3aaderusx Dev (or 0,01 mo 0,03) nabirio-
JlaeTest IIaTo, ¢ mocyeyiomeM ysemudenueM x2/N. Maxkcumasbuoe 3uave-
Hue Dev Ha IJIATO CYUTAIOCH ONTHUMAIBHBIM, TaK KAK COOTBETCTBYET MUHU-
mMabHoMy X2 /N 1 HauGoJIbIIeMy KOJM4ecTBO (hpaKkTalbHbIX COOBITHI. YeTa-
HOBJIEHO, YTO ONTUMAJIbHOE 3HaYeHre Dev He3HAUUTETHLHO yMeHblaercs (o
0,03 o 0,02), snauenne x*/N ypesmuupaerca (ot 1,8 1o 7,9), a napamerpa
HaKJIOHA He u3Mensgercs (2,36 + 0,02) ¢ yBeauueHreM MeHTPATLHOCTH.

Ha puc 2,a,6,B moka3aHbI pe3y/abTraThl aHaan3a Bcex AuAu cobbiTuii ¢ ru-
II0Te301 He3aBUCUMOTO JiejieHust Ipu Py, = 100 1 onTuMaJIbHBIX 3HAUEHUSIX
Dev nns KaxKkKoro KJjacca IeHTpajabHocTu. Ha puc.2,a 1mokasaHbI p;-CIIEKTD
dbpakranbubix 1 HedpakTaTbHbIX cobbiTH. Hedpakraababie cobbiTust (cu-
HEe TOYKH) UMEIOT SKCIIOHEeHIINATBHBIN clieKTp J10 3Hadenuii p, = 6,2 B /c,
a creKTp (bpaKkTaIbHBIX COOBITHI (KpACHbIE TOUKH) MMEeT CJI0KHOE MOBEIe-
nue. Ha puc 2,06 npuBeseHo pacupejiesienne coObITUil 110 (ppakTaabHON pa3-
MepHocTu Dp. OHO mMeeT [IBa 9eTKO BBIPAXKEHHBIX Y3KHX NMUKa Ipu Dp =
0,775 u 0,85. Pacupeesierne coObITuil Ha JBYMEPHON TIOCKOCTH {Pyt, Pimaz |
TJ€ Pimazr - MAKCUMAJIBHDBIN MOIMEPEUHBIN UMITYJILC YaCTUIBI B COOBITUU, & Py
- TIOTIEPEYHBITT UMITYJIbC YACTHUIIBI JIJIA (DPAKTAJIBHBIX COOBITUI, MOKA3aHO Ha,
puc 2,8. I3 pucynka BHIHO, 9TO (DpaKTaJIbHbIE COOBITHS MMEIOT Pa3psKeH-
HYIO 00J1aCTh, COOTBETCTBYIOIILYIO IPYIIIE JUIUPYIONNX IACTHUI] B COOBITHH,
B TOM YHCJIe, IPU MAJIbIX 3HAYCHUX Pinqa: < 4 ['9B/c. Takoe nmosesenue pac-
HpeJIeJICHUsT CBA3AHO C M3JIOMOM Py~ CIEKTpa (ppakTajbHbIX coObiTuii. Pac-
upegenerne {pg, Pimar b VI8 HeppaKTATBHBIX COOBITHI HE NMeeT pas3psizKeH-
Hoit 06JTacTH, TTIO3TOMY IIpEJIIIoIaracM, 9To (hpakTaJIbHble U HedpaKTaaIbHbIC
COOBITHA UMEIOT PA3IUIHYIO JTUHAMUKY.

Hedpakramsubie AuAu coObITHs, IOy YeHHBIE TIOCIE IPUMEHEHNsT THITO-
Te3bl HE3aBUCUMOTO JIe/IEHNs, ITPOoaHAIN3UPOBaHbl SePaC-MeToI0M ¢ THITO-
Te30i 3aBrCUMOro Jiesienusd. [lokazano, 9To paciupegeaeHue mo p; ppaKTaib-
HBIX 1 HePPAKTAJTIbHBIX COOBITHI CXOJIHO C PACIIPE/ICIECHUSIMU COOBITU, MMe-
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Puc. 2. Xapakrepuctuku coObiTuii, mojgydenanie SePaC' MeToIoM ¢ THIIOTE30ii
HE3aBUCUMOIO JieJIeHust: Pi-CeKTp (a), Dp-cuektp (6) u {pi; Pimag f-pactpeienenue
(B) uist dbpakranabubix AuAu cobbiTnii.

IOINUX SKCIIOHEHIIUATBHBIN ClIEKTP. YCTAHOBJIEHHOIO TaKKe, UTO Pacipe/ieie-
HEe 10 pa3MepHocTn Dp nMeeT NMIMPOKUil MK, XapaKTEePHBIN J1 (POHOBBIX
cobbrTuit [12].

B pabore mokasaHo, 4TO paclpejieleHHs [0 BeJMIuHaM Ok, 0p U P 1,
XapaKTEPU3YIONMM CTATUCTHICCKYIO MOBTOPAEMOCTh CTPYKTYD, i (PpaK-
TAJIOB M CJIyYaliHbIX COOLITHI He MMEIoT obJsacTeii nepeKpbiTrs. BBeeHHbe
kpurepun Cry @ |0x| < 0,25, Crp : |dp| < 0,65 u Crp : Py < 0,35,
II03BOJIAIOT TIOJIABUTH Cilydaiinble cobbitust (ocratorcs 9%, 2% u 17% cobbi-
THii, COOTBETCTBEHHO) M BOCCTAHOBUTH (bpakTasibl (HoarBepKaaTcs 76%,
95% 1 99% cobbiTHii, COOTBETCTBEHHO). YCTaHOBJIEHO, 4TO j0u AuAu dpak-
TaJbHBIX COOBITHI ¢ HE3aBUCUMBIM JIEJIEHIEM, YIOBIETBOPSIONIIE KPUTEPUAM
Crg, Crp, Crp cocrasigior 100%, 88% u 98%, coorsercrienno. Beegennbie
Kpurepnu nogasiadior AuAu ¢ppakTanabHbie COOBITUS ¢ 3aBUCUMBIM JICJICHIEM
na yposue 88%. Takum 06pa3omM, MOKHO yTBepKaaTh, 9T0 AuAu dpaxrain-
HBIE COOBITHSA C HE3QBUCUMBIM JICJICHIEM UMEIOT OJMHAKOBBIE CTATUCTUIECKIE
CBOICTBA ¥ MOT'YT ObITH MHTEPIPETUPOBAHBI KaK (PPAKTAJIBI, & C 3aBUCHMBIM
JesieHreM ppakTagsaMi He CUUTAIOTCS.

3akJIroyeHue

B pabore obcyx)iaeTcsa BO3MOKHOCTD UCTIOIB30BAHUS (DPAKTATHLHOTO aHa-
JIN3a JII TIOUCKa HOBOT'O COCTOSIHUSI BEIECTBA, POKJICHHOTO BO B3aMMOJIEH-
CTBUSX &JIPOHOB U sJIep BBICOKMX sHepruii. [IpegcraBieno obocHoBaHme 9Ta-
noB pazsutus SePaC-Merona GpakTaJIbHOrO aHaan3a Jjisd OIMUCAHUS Pas-
JImIHbIX busndeckux mporeccoB. [Iposejien anaius dpakTaaoB, ciiydailHbIX
u AMPT AuAu coberruit npu (/syy = 200 I'sB. Omucannl dusmaeckue
IIPOIECCHI, UCIOJIb3yeMble B Mogenn i reneparun AMPT AuAu cobbrrmii.
B kadecrBe ncciieryeMoit BeJIMIUHBI PACCMATPUBAJICS TTONEPEUHBII UMITYJIbC
OTPUIATETFHO 3aPSIKEHHBIX YACTUIL JIJIsI COOBITUN MSTH KJIACCOB IEHTPAJb-
nocru. [lokazano cyimecTBeHHOE paszyindne B MOBEJIECHUU JIOJH CJIYJIallHBIX
n AuAu cobbiTuii, ornpejenseMbiX Kak (bpakTajbl, OT apaMerpa MeToja
Phrraz. YCTaHOBJIEHO, YUTO THUIIOTE3bI HE3ABUCHUMOI'O U 3aBHCHUMOIO JIeJI€HUS



COOTBETCTBYIOT PasIuIHbIM 06acTsM 3aBucuMoctu Prin(Pha,) ais AuAu
cobbrtuit. [lokazano, uro dppakransbabie AuAu coOBITHS ¢ HE3ABUCUMBIM JIe-
JIEHHEM HUMEIOT HECKOJIbKO Y3KHUX IMHMKOB B CHEKTpe (ppakTaJbHBIX pasMep-
HOCTEl W BBIJEJIEHHYIO TPYIILY JTUIUPYIONX YACTHUI] 110 HOMEPETHOMY M-
myabcy. OcraBimmecs coObITHsT OOHADPYKHUBAIOT SKCIIOHEHITUAIBHOE TIOBE/ICHIE
Py-CIIeKTpa. YCTaHOBJIEHO, 9TO (ppakTaibHbie AuAu COOBITHS ¢ 3aBUCUMbBIM
JIeJIeHeM UMeIOT mupokuii muk B Dp-ciiektpe. [lokaszano, 1To GOJbITNH-
cTBO (bpakranioB n AuAu ppakTajIbHBIX COOBITHII ¢ HE3ABUCUMBIM JIEJIEHIEM
(86%) yIOBIETBOPSIOT KPUTEPHSIM, OIMICBIBAIOIINX CTATUCTUIECKYIO OBTO-
PSIeMOCTh CTPYKTYD Ha Pa3HBIX yPOBHSX, a Bce ciaydaitable n AuAu dppak-
TAJIbHbIE COOBITUS C 3aBUCUMBIM JICJIEHUEM I10/IaBJICHDI.
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