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I. OBIIIAYA XAPAKTEPUCTUKA PABOTDHI

Juccepraius mocBsena 3KCIepuMeHTaAIbHOMY UCCIeTOBAHNIO TPOCTPAHCTBEH-
HO-BPEMEHHO 9BOJIIONUN ITPOTECCOB CUILHOIO B3aUMOJIEHCTBHS Ha OCHOBE U3yUe-
HUsT KOJLJIEKTUBHBIX 3(P(MEKTOB B CTOJKHOBEHUSIX YACTHUI[ U aTOMHBIX SIJEp INPH
HPOMEXKYTOUYHbBIX U BbICOKMX dHeprusix. B janHoit pabore ObLI MCIOJIb30BAH IKC-
NepUMEHTAJbHBIN MaTepuaJ, MOJyJIeHHbI Ha My3blphbKOBLIX Kamepax ['HI[ P®

UT2®, HUAY MUDU, HEPH un na ycranoske STAR.

AKTyaJIbHOCTb TE€MBbI

HecmoTpsa Ha 3HAUMTENBHBINR NTpOrpece, JTOCTUTHYTHIM 3a MOCIegHee BpeMsd,
II0JIHAsI TEOPHsI CUJIbHBIX B3aMMOJICHCTBUI, IPUMEHUMas JJIsl JTIOOBIX HadaIbHbIX
SHepruii, He cozgana. Ksanropast xpomogunamuka (KX/I), paccmarpuBaeMast Ha
JIAHHBI MOMEHT B KQueCTBEe TaKOW T€OpUK, B XOPOIIIEM COIVIACUU C IKCIIEPUMEHTOM
OTIMCBIBACT B3aMMOJIEHCTBUsI Ha OTHOCHTEJBHO MAJBbIX paccrTosHusx. OmpHoi u3
BaKHEMIINX pobJsieM coBpeMeHHOi pu3uKu PyHaMEHTAIbHbIX B3aUMO/IeiCTBU
sABJISIETCsT 11pobJieMa KOH(aHMEHTa, UMEIOIIero HernepTypoaTuBHYIO TPUPO/LY.

B nacrosiiiee BpemMsi CIUTaeTCs YCTAHOBJIECHHBIM (DAKTOM KOHEYHAsI IPOTSXKEH-
HOCTDH IIPOIECCa CHJIBHOIO B3aWMOJIEHCTBHUs B IIPOCTpaHCTBe-Bpemenn. Pusmie-
CKUIl aHAJIN3 KOPPEJANNI U KOJJIEKTUBHBIX MEPEMEHHbBIX TTO3BOJISIET YCTaHOBUTH
dgyHjaMeHTaIbHYIO B3aUMOCBSA3b '€OMETPUN U JIMTHAMUYECKUX OCOOEHHOCTEH CUJIb-
HOTO B3ammojeiicTBusg. CucreMaTndeckoe, OCHOBAHHOE Ha NMPUMEHEHUHU Pa3JIid-
HBIX METOJIOB U II0JIXOJIOB, U3yUeHUEe KOJJIEKTUBHBIX 3(P(PEKTOB B MATKUX a[POH-
aJIDOHHBIX M aJIPOH-s1JIEPHBIX MPOIEccax, CPaBHEHUE C Pe3yJbTaTaMu JIJIsi YKeCT-
KUX CTOJIKHOBEHUM $IBJISIETCS aKTyaJibHbIM U MOXKET JIaTh HOBYIO MH(OPMAIHUIO,
HeoOxomuMmyto s 3aBepiiennss KX/ Kak Teopuu CHUJILHOIO B3aUMOJICHCTBUS, a
TaK>Ke JJIsi OoJiee TOJIHOTO ONKWCAHUsl CTPYKTYPhI aTOMHOTO siapa. K Takum ad-
dgekTaM OTHOCUTCS, B 4aCTHOCTU, 0Opa3oBaHue CTPYH BTOPpUUHBLIX dacTull. JIpy-
rast BO3MOXKHOCTD UCCIe0BaHns (pyHIaMeHTaJIbHbIX ocobennocTeit KX/ cBsa3ana
¢ U3yUeHneM IOBEIEHUS CPEJIbl IPH SKCTPEMAJIbLHBIX YCIOBUAX, TO €CTh ITPU TaKUX
TemIeparypax, Ipu KOTOPbIX KBaPKHU yKe HeCIIOCOOHbBI 00Pa30BhIBaThH OECIIBETHHIE
COCTOSIHMST B TEPMHUIECKHM BO30YXKJICHHOM TJIFOOHHOM TI0JIe. DTO HOBOE COCTOSTHHE
CUJIbHOB3aUMOJICHCTBYIONIEH MaTepuu, B CUJIY HUCTOPHYECKUX TPUUMH Ha3bIBae-
MO€, KaK MpaBuio, «kBapk-rioontas miazMay (KIII), moxker 6b1Th 06pasoBano
B CTOJIKHOBEHUSX PEJISITUBUCTCKUX sijIep ¥ IPU IKCIEPUMEHTAJIBHO JOCTUIHYThIX
SHEPIUSIX ABJSIeTCs CYIIECTBEHHO HelmepTypOaTuBHBIM. KakK moKa3aj il MHOTOUNC-
JIEHHbIE TEOPETUYECKHNEe U KCIEepUMEHTAJbHbIE HCCACOBAHMS, OJHUM U3 HambO-
Jiee TepcreKTuBHbIX MeTo10B uzydenus KI'II u Tomnonmornyecku HeTpuBualibHOM
cTpykTypbl Bakyyma KX]I siBjisiercss MMEHHO aHaJUu3 KOPPEJIsuil, npruiyemM pas-
JINUHbBIE KOJJIEKTUBHBIE 3D (DEKTHI MO3BOJNAIOT MOAYyYaTh YHUKAJILHYIO UH(MOpPMa-



MO O Pa3HbIX CTA/IUsAX POCTPAHCTBEHHO-BPEMEHHOMN SBOJIIONNNU CUJILHOB3aAUMO-
neiictByroteit Matepuu. [lomobHble UccIeOBaHUSA HOCAT MEXKIUCIUTIINHAPHBIH
XapaKTep W BaxKHbI KaK JJIsl pa3BUTHA (PU3NKK (DYyHIAMEHTAJTbHBIX B3auMOJIeil-
CTBUI, TaK U JIJIsi KOCMOJIOI'MU U PEJIITUBUCTCKOM acTPOPU3NKHI.

[TpejicraBiisiercsi, 4To 3aKOHYEHHAst TEOPUs JIOJKHA JlaBaTh COIJIACOBAHHOE
ONMCAaHWe CHJIHLHOTO B3aMMOJICHCTBUSA BO BCEM JUAIla30HE SHEPTHil, 0T 00JacTH
KJIACCUYECKOil sjiepHoil pu3uKu 70 neprypbarupHoii obsactu. [losromy, skcie-
pUMEHTAJbHOE M3yUYEHUE Iepexojia OT ONUCAHUS CUJIHbHOI'O B3aUMOJIEHCTBUS HA
sI3bIKE DAPUOH-ME30HHBIX CTerneneil ¢cBoOOIbI K onucanuio B paMkax KX /I u, coot-
BETCTBEHHO, K TPOSBJICHUIO KBaPK-TJIIOOHHBIX CTeNeHeil cBOOOJIbI sIBJIAETCS BarK-
HBIM KaK B CIy4ae BaKyyMa U XOJIOJHOW SIJIepHOM MaTepuu, TaK W JJisi CUJIbHO-
B3aMMO/ICUCTBYIONIEH MaTepuu IPU IKCTPEMaJIbHO BLICOKON TeMIlepaType U JI0T-
HOCTH 3Heprun. KpaTko onucaHHbIE BBIIIE BOIPOCH O0bEINHAIOTCS B pAMKaX OJI-
HOIl M3 HamboJsiee BayKHDLIX 3aJ1ad COBPEMEHHOW (PUBUKHU — UCCIeJOBaHNe MOBeIe-
HUsi KBAHTOBBIX CUCTEM B HerepTypbaruBHOit obsiactu. Takum obpaszoMm, usydenue
KOJIJIEKTUBHBIX 3(D(DEKTOB B CTOJKHOBEHUAX TACTUTL U SAJIEP MTPUA TTPOMENKYTOTHBIX
U BBICOKUX SHEPTHSAX TO3BOJISET MOJYYATh HOBYIO YHUKAJHHYIO WHMOPMAINIO O
MPOCTPAHCTBEHHO-BPEMEHHO IBOJIIOIMY TTPOIIECCOB CUJILHOTO B3aUMOJICHCTBUS 1
SIBJISIETCS aKTYaJIbHbBIM.

Ilesb auccepTalmOHHON PadOTHI
PazpaboTKa COBOKYIIHOCTH METOJIOB MCCJIeIOBAaHUI 1 TIOUCK IIPOsIBJICHUI KBap-

KOBBIX CTeIeHeit cBOOOIbI B IIPOIeccax 00pa30BaHNs MSITKUX aJIPOHHBIX CTPYii IPH
IPOMEZKYTOYHbBIX HEPI'UAX U HOBbIX CBOWCTB CUJbHOB3aUMOJICHCTBYIOLICH MaTe-
PUM B 3KCTPEMAJILHOM COCTOAHUMN HA PA3JIAYHLIX CTAAUAX €€ MPOCTPAaHCTBEHHO-
BPEMEHHOU 3BOJIIOIUN.

Hayunasa soBu3Ha paboThI

1. BrepBble 1OJIydeHbl KOJIMYECTBEHHBIE OLEHKU SHEPIMH, ITPU KOTOPOH B 00-
Pa30BaHUU MSTIKUX MHOHHBIX CTPYil HAUMHAIOT dKCIEPUMEHTAJbHO IMPOsiBISITHCS
KBapKOBbBIE CTEreHn cBOOOIbI. MIHTEepBas OIEHOK 15 JAHHOTO TTapaMeTpa, ¢ yUae-
TOM BCEX MCIIOJIb30BAHHBIX MeTOJI0B, paBen (2.43 — 2.90) ['3B.

2. OpuruHaJbHBIM METOJIOM IIOJyYeHa OIeHKa KOHCTAHTHI CHJIHLHOTO B3aMMO-
neficTBUST IpK 9Hepruu paBHOil Macce Z 6o3oHa ag(My) = 0.121 £ 0.011.

3. Obrapy)enbl HOBbIE (hPAKTAIO-TTOTOOHBIE CBOWCTBA Y MATKUX CTPYi THOHOB
B KBa3MMHKJIIO3MBHBIX PEAKIMSIX ¢ HYKJIOHHON MUIIEHBIO. Briepsble moJjydenbl 3a-
BUCHMOCTH TEMIIEPATYPbl MHOHOB B CTPYIX U KJIACTEPHON! PasMEpHOCTU MATKHX
CTPY# OT HAYAJHHOW IHEPTUN.

4. B cTOIKHOBEHUSIX PEISITUBUCTCKUX Tsi>KEJIbIX NOHOB OOHAPYKEH HOBBIN (-
(GeKT 3aBUCUMOCTH CTENEHU IOJABICHUsI CTPYH, PACIPOCTPAHAMOINIEHCsT BHYTpH



obbemMa ropsiveil CUJIbHOB3aUMOJIEHCTBYIONIEH MaTepuu, OT JJIMHbBI IIYyTH, TPOXO-
JIIMOTO YacTUIIAMK CTPYH B 3TOM OObeMe.

5. BriepBble mosiyueHnbl 3aBUCUMOCTH OT HAaYaJbHON dHEPIuy abCOTIOTHO! U OT-
HOCHUTEJbHON aCUMMETPUN UCITYCKAHUS JIEKTPUICCKU 3aPAKEHHBIX YaCTHI] OTHO-
CUTEJIbHO TJIOCKOCTU PEaKIMU B CTOJKHOBEHUAX sj1ep.

Hayuynasa n nmpakTudeckasi 3HAYNMOCTh pPabOTHI

Cozannas 6a3a 9KCIEPUMEHTAJIbHBIX JAHHBIX 10 TPAIAIMOHHBIM KOJIJIEKTUB-
HBIM [EPEMEHHBIM JIJIsi CTOJKHOBEHUIl PA3JIMIHbIX THIOB (OT 3JI€KTPOH-TMO3UT-
POHHON AHHUTWUJIALMK JIO &JIPOH-SAEPHbIX BB&I/IMO,ZLGfICTBI/IfI) U BCEro 3KcHepu-
MEHTAJIbHO JOCTYITHOTO JHaNa30Ha SHEPTUil BaxKHa JJIsd MOHUMAaHUA JUHAMUAKH
1 MPOCTPAHCTBEHHO-BPEMEHHO 9BOJIIOIMN PA3JNUHBIX MMPOIECCOB CUJIHHOIO B3a-
UMOJIECTBUS B IIMPOKOH 00J1aCTU HAYAJIbHBIX SHEPIHUIL.

Yder moJydueHHbIX Pe3yJIbTATOB BayKeH I SKCIEePUMEHTAJIbHBIX 1 (DeHOMe-
HOJIOI'MYECKUX MCCIeIoBaHuil TyiyOoKo HerepTypbaruBHoil obiactu KXJI, mexa-
HU3MOB T€PEX0jia OT KBAPK-TIJIIOOHHBLIX CTerneHeil cBo0OJIbl K HaOJII0IaeMbIM a1
POHHBIM COCTOsIHUSIM. Pe3y/ibraThbl 110 110/1aBJEHUIO0 CTPYH B a3UMyTaJibHO aChM-
METPUYHOM OObEME CUJILHOB3AMMOJICHCTBYIONIEH MaTepuu MPH SKCTPEeMasbHbIX
YCJIOBUSAX SABJISIOTCS HAJIEXKHBIM KPUTEPUEM JIJIS TPOBEPKU CYIIECTBYIONIUX TEO-
peTUYECKUX MOJIe/Iell U BarXKHbI JIJIs [MOJIyYeHUs] KOJUYEeCTBEHHbBIX OIIEHOK TPaHC-
MOPTHBIX CBOMCTB Cpeibl. Y UeT MTKOM M YKECTKON KOMIOHEHT KOJIJIEKTUBHOTO J1-
JIATITHYIECKOTO TIOTOKA, BLITOJTHEHHBIN B paMKaX IPe/IJIOKEHHON MOJIE/IN JIBYXKOM-
MOHEHTHOT'O MOTOKA, UMEET NMPAKTUICCKYIO 3HAUUMOCTh TTPU (PUBUUCCKOM aHAJN3Ee
CTPYKTYPbI COOBITHI, 0cOOeHHO, B 00J1acTi T9B-HbIX sHEpruil, 1/1e BKJIa/] XKECTKUX
IIPOIECCOB PACCETHUsT CTAHOBUTCA CYIIECTBEHHBIM.

PesysibTaTbl paboThl MOT'YT ObITH IIOJIE3HBI IIPU IPOEKTHPOBAHUKI HOBBIX SKCIIC-
PUMEHTOB [10 U3YUEHUIO MPOIECCOB CUJILHOTO B3aUMOJICHCTBUS, B YACTHOCTH, JIJIst
9KCIEPUMEHTOB, HAIIPABJICHHBIX HA M3YUYCHHE MEXaHU3Ma aJPOHU3AIUU BTOPUU-
HBIX YaCTHUIL I CBOWCTB CHJIbHOB3aUMO/IEHCTBYIONIEH MaTepUu IPH SKCTPeMaJIbHbIX
yciioBusx. Pesyibrarhl guccepTalnoHHON pabOThl BHEJIPEHBI B YUEOHbIN MPOIECC
Ha dakyabrere JKCIepUMEHTaJIbHO! 1 Teoperndeckoil dpusukun HUAY MUDI.

OcHOBHBIE TIOJIOXKEHUSA 1 pe3yJadbTaTbl, BLIHOCHMMbIE€ Ha 3alllUTy

1. KonuuecTBeHHasl OllEHKA SHEPruy, MPU KOTOPOH B OOpPa30BAHUU MATKUX
[MMOHHBIX CTPYA HAYMHAIOT IKCIECPUMEHTAJIHLHO NPOABAATHCA KBAPKOBbLIE CTEIICHU
cBObOBL, /S = (2.43 — 2.90) T'sB.

2. O1eHKa IepeHOPpMHUPYEMOii KOHCTaHThI CUJIBHOTO B3aMMO/ICCTBUS IIPK SHEP-
v paBHOit Macce Z 6o30oHa ag(My) = 0.121 £ 0.011 Ha ocHOBe MOJIYUEHHOH 3a-
BUCUMOCTHU CPEJHEro 3Ha4YeHUs KOJJIEKTUBHOW NEePEeMEeHHOW TPacT OT HavaJIbHOU
SHEPIUH.



3. BHaueHnsi KJIACTEPHON Pa3ZMEPHOCTH MSTKHX ITHMOHHBIX CTPY# B pasJind-
HBIX PeakIMgX NpH HadaJbHbIX dHeprusx 2 — 20 I'sB. Obuapyxenune naanuns
¢ pakTao-110/I00HBIX CBOMCTB Y MATKUX CTPYH IHOHOB B KBAa3UMHKJIFO3UBHBIX Pe-
AKIUAX TPU TPOMEKYTOUYHDBIX IHEPIUAX.

4. 3aBUCUMOCTH TEMIIEPATyPbl MMOHOB B CTPYSX M KJACTEPHON pasMepHOCTH
MATKUX CTPYH OT HAYAJLHOU SHEPTUN.

5. ObHapy:KeHne 3aBUCUMOCTHU CTEIEHU IIOJIaBJICHUs CTPYHU, PACIPOCTPAHIIO-
ieficss BHyTpu 00beMa ropsiueil CujibHOB3auMOJIEHCTBYIONIEH MaTepuu, OT JIJIMHbI
IyTH, TPOXOJUMOIO YACTUIIAMU CTPYU B TOM OObeMe, JJIsi CTOJKHOBEHUH sjep
30/10Ta TIpK HavdabHOil sHepruu /syy = 200 ['3B.

6. OboOIIEHHBIE ¢ YIETOM JIBYXKOMITIOHEHTHOW CTPYKTYPhI KOJJIEKTHBHOTO 3JI-
JIMIITUYECKOTO MOTOKa (POPMYJIbI JIJisi KOPPEJISIUOHHOW (PYHKIIUU 110 OTHOCUTEI b
HOMY a3UMYTaJILHOMY YIJIy, B TOM YHUCJE, U JJId Pa3INIHbIX HAITPABJICHUN BbLICTA
YaCTUL OTHOCUTEJIHHO IIJIOCKOCTU PEaKIIUU.

7. 3aBUCUMOCTH OT HAYaJbHON dHEPrur abCOIIOTHOW M OTHOCUTEILHONW aChuM-
METPUU HUCIIYCKAHUA JIEKTPUYCCKU 3apPAKEHHBIX YaCTHUI] OTHOCUTEJIHHO MJIOCKO-
CTHU peakIiU B CTOJKHOBEHUAX s/€EP.

CreneHb JOCTOBEPHOCTHU PE3YJIbTATOB

HocTroBepHOCTH PE3yJIbTaTOB POBEJIEHHbBIX UCC/IEI0BAHUIT O0YCIOB/IEHA TPUME-
HEHUEM XOPOIIO pa3pabOTaHHLIX U MHOIOKPATHO anpoOMpPOBAHHBIX METOJ0B (hu-
3UYECKOr0 aHaJn3a, UCIOJb30BaAHUEM HECKOJIbKUX PA3JIMYHBIX COBPEMEHHBIX Me-
TOJINK W B3aMMHOM COTVIACOBAHHOCTBHIO COOTBETCTBYIOIINX PE3YJIbTATOB, ITUPOKUM
CIIEKTPOM M3YYEHHbIX pPeaKIMii, UCIOJIb3YyeMbIX JlJisi O0OCHOBaHUs (PUBUUECKUX
BBIBOJIOB. KOPPEKTHOCTHL pe3yJIbTaTOB HACTOMAIIEH pabOThl MPOBEpsach CpaBHe-
HueM ¢ BbrumucieHusgaMu B paMkax KX /I u pa3iuiHbix (peHOMEHOJOINIeCKUX MOJIe-
Jieii, ¢ M3BECTHBIMU SKCIEPUMEHTAJIbLHBIMU JJAHHBIMKA U ODIIENPU3HAHHBIMU «MU-
POBBIMHU» CPEJHUMHU 3HAUYCHUSIMHU. BBICOKas CTEeHb IOCTOBEPHOCTH PE3YJIbTATOB
HO/ITBEpKIaeTcsd Oojiee MO3JHUMK HE3aBUCUMbBIMHU HCCICJOBAHUSMU Ha APYIHUX
IKCTIEPUMEHTAJILHBIX YCTAHOBKAX TPU PA3JIMIHBIX 3HAUEHUSIAX KOHTPOJUPYEMbIX
napaMeTpoB (HadasibHas SHEPIHst U T.J1.) U, B OTJEJbHBIX CJIyYasiX, BbIUMCJICHMsI-
MU Ha pelieTKax.

JIn4aHbIl BKJIaJ aBTOpa
Paborbl, pe3y/ibrarbl KOTOPHIX W3JI0YKEHBI B JIUCCEPTAIMN, TPOBOININCH aBTO-

POM CaMOCTOSITEJILHO U COBMECTHO C JIPYTUMU UCCIe0BaTe M. JIMIHbIH BK1a,1
aBTOPa 3aKJI0YAETCA B YUACTUU B BBIpaOOTKE TieJiell U MOCTAHOBKE 3a/1a4 UCCIIE]I0-
BaHWiT, B MOJyIeHUN HOBOTO SKCIIEPUMEHTAJIHLHOTO MaTepraJa Ha KoJiaiaepe pe-
asitusucrckux Tskeabix wonos (RHIC) Bpykxeiienckoit naluonaibHoO# jabopa-
tropuu (BHJI) 8 2004 2006, 2008, 2011 u 2012 rr., CO3JaHUK KOMILIEKCA TTPOrPAMM



JUtst (PUBMIECKOTO aHaM3a, U 0a3bl JJAHHBIX 110 KOJJIEKTHBHBIM XapPaKTEPUCTHKAM,
IPOBEJIEHNN YUCJICHHBIX U aHAJUTUUECKAX PACUETOB, aHAINU3e U ODOOIIEHUH I10-
JIyIEHHBIX Pe3yJIbTaToB, pa3dpaboTKe (peHOMEHOJIOInUEeCKUX MOJeseil, HallucaHuu
crareit. Bece ocHOBHBIE pe3yJsibTaThl (DU3UIECKOTO aHAJN3a KOJJIEKTHBHBIX TMEpe-
MEHHBIX U (PPAKTAJbHBIX CBOWCTB aJIPOHHBIX CTPYH MOJYYEHbI JTMIHO aBTOPOM.
Baza skcrnepuMeHTaJbHBIX JAHHBIX IO TPAJUIMOHHLIM KOJIJIEKTUBHBIM II€pEMeH-
HBIM JIJISI CTOJIKHOBEHUI Pa3IMIHbIX THIIOB U BCEI'O SKCIEPUMEHTAJbHO JIOCTYIIHO-
ro JIMana30Ha Ha9aJbHBIX SHEPIUi, MOJIE/b JIBYXKOMIOHEHTHOIO KOJIJIEKTHBHOTO
SITUITHIECKOIO TOTOKA JJIsI CTOJKHOBEHUN sIep CO3JaHbl JIMIHO aBTOPOM JHC-
cepTallii. 3aBUCUMOCTH OT Ha4YaJIbHOM sHepruu ckopoctu auddys3un qaucia dep-
ra — Cafimonca, abCoIIOTHON W OTHOCHTEIHHOW aCHMMETPUN NCITYCKAHUST SJIEKTPH-
YECKM 3apsZKEHHDBIX YaCTHI[ OTHOCUTEIBHO MJIOCKOCTH PEAKINN B SIJPO-sAEPHBIX
CTOJIKHOBEHUSIX IOy YeHbI JJUIHO aBTOPOM. JIMUHBII BKJIa,l aBTOPA B AKCIIEpUMEH-
TaJIbHbIE PE3YJIbTATHI 0 SAPO-si/IEPHBIM CTOJKHOBEHUSIM, IOy YCHHbIC OOJIbIINM
MEXK Iy HAPOIHBIM KOJIJIEKTUBOM YUEHBIX, SBJISIETCS CYIIECTBEHHBIM.

Anpobaiust u mybJsimkanumn

PesysibTaThl, peicTaBIeHHbIe B HACTOSIIEH padoTe, JTOKJIaIbIBAJIUCH HA MEXK-
ayuapoguaeix (PANIC 1999, ICHEP 2006, SPMP 2008) u Bcepoccuiickux («YHu-
BepcuTeTbl Poccun — dpyHgamentaababie ucciegoBanus. Pusnka eMeHTapHbIX
qacTuIl 1 aToMHOro siipay 2003 r.) koubepennusax, cummnosuymax (ISMD 2002),
rayanbix ceccusgx HUAY MUOU (1998, 1999, 2000, 2005, 2006, 2008 rr.), Hayd-
HBIX ceccrsix — KoHdeperiusix ceknuu siaeproil dusnkn OOH PAH (1998, 2002,
2005, 2007, 2009, 2011—-2013 rr.), MexKLyHApOAHBIX pabouux coseiatusx (RNP
2005, IBSHEPP 2006), Ha pabovux u pernoHaJbHBIX COBEIMAHUSIX MEXKIYHAPO/I-
woro corpyaumdectsa STAR (BHJI 2003 r.; HUAY MUDU 2007, 2008 rr.; OU-
AW 2003, 2009 rr.), Ha cemunapax B @usnueckom nucruryre leiigennbeprekoro
yuusepcurera (Fepmanus, 2000 r.), 8 UAW PAH (2002, 2004 rr.), 8 THI PO UT-
9® (2003 r.), B HUNAD MI'Y (2008 r.), Ha daxyabrere DKCIEPUMEHTAIBLHON 1
teopernueckoil duznkn HUAY MUOU (2002, 2006, 2009, 2011 —-2013 rr.), Heo-
HOKPATHO BKJIIOYaJNCh B cOOpHUK «OcHOBHBIE HaydHbIe jJocTrKennss MDD ».

OcHoBHBIE pe3yJILTATHI IXCCePTAIMN OIyOJINKOBaHbI B 39 paboTax, BKIoUYas 16
craTeil B pereHsupyeMbix xKypHuasax [1—16|, B Tom aucsie 14 pabot B xKypHaJIax,
BXOJSAIINX B MEX/yHapoHble 6a3bl urnposanust (Scopus, Web of Science), 4
upenpunta [17—20], 7 j10K/18J10B HA KPYIHBIX MEXK/IyHAPOJHbIX U BCEPOCCUACKUX
kordepentusax [21 27| u 12 tesucos [28 - 39|. U3 stux pabor 12 BhImOTHEHD! (€3
COABTOPOB M elne 4 — COBMECTHO C acMPaHTaMW U CTYJIEHTAMHU aBTOPa JNCCePTa-
muu. Merojudeckne n 9KCIEePpUMEHTaJbHbIE PE3YJIbTAThI MPOBEIEHHBIX HCCIEI0-
BaHUIl MCIIOJIb30BAHbI B YIEOHBIX TOCOOUSIX MO PEJSITUBUCTCKON siiepHoil pusmke,
(busKKe BBHICOKUX SHEPIUil, MK IUCIUIIHHAPHBIM uccaenoBarusm [40, 41].
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CrpyKTypa auccepranuu

JluccepTaliusi COCTOUT U3 BBeJEHUsI, ceMu IjiaB 1 3akiarouenusi. Cogepxut 188
CTp. IIeYaTHOI'O TEKCTa, 58 pucyHkon, 30 TadbsuI u 6ubirorpaduio, BKJIIOIAIONLY IO
417 naumenosanuii. [Tonuwrit o0bem juccepranuu - 297 crp.

1. COOEPYKAHUE JIMCCEPTAIINN

B BBOj1HO# YacTu chOpMYJIMPOBAHbI LE/Ib JIMCCEPTAIMOHHON PAOOTHI, OCHOBHbIE
pe3yJIbTaThI, HaydHas W MpaKTUIecKasd 3HAUIUMOCTD, TJIaH PACIIOJOKEHU MaTe-
puaJa.

B nepBoii riiaBe 000CHOBBIBAETCS aKTYyaJIbHOCTh TeMbl ccieioBanus. s pas-

JIMYHBIX IPOIECCOB CUILHOIO B3AMMOIEHCTBUS IPUBEICH 0030p SKCIEPUMEHTAIb-
HOII CHTyalluy 110 M3YUYEeHUIO I'€OMETPUN KOHEYHOT'O COCTOSIHUs B IIMPOKOI 00Jia-
CTW HaJaJbHBIX 3Hepruit. KpaTko onncana B3aMMOCBSI3b KOJIJIEKTHBHBIX sIBJICHUH
¢ HPOSIBJICHUSIMK TOIMOJOI'MICCKH HETPUBUAJIBHON CTPYKTYPhI BAKYYMa B TEOPHSIX
Anra—Munca. [Tokazano, 9T0 UMEHHO KOJLJIEKTUBHBIE 9D ()EKTHI 1 COOTBETCTBY-
olue HabJolaeMble MIPEJIOCTaBSIOT YHUKAJIBHYIO BO3MOXKHOCTH 110 U3YUYEHUIO
crpykTypbl Bakyyma KXJI u quckperabix P /CP cumMeTpuii Ipu KOHEUIHBIX TEM-
neparypax B CTOJKHOBeHUsIX sijiep. ODOCHOBaHa BayKHOCTH M3yUEHUs KOJIJIEKTHB-
HBbIX 9(PPEKTOB KaK OJHOrO M3 Haubojee MepCleKTUBHBIX METO/I0B IMOKCKa SKCIIe-
PUMEHTAJIBHBIX CUI'HAJIOB 00Pa30BaHNsT HOBOTO COCTOSTHUST CHJITHHOB3ANMO/IEHCTRY-
IOIIel MaTePUU B CTOJIKHOBEHUSIX PEJISITUBUCTCKUX TSIXKEJIBIX NOHOB U MCCJIE/I0Ba~
HUA €70 CBOWCTB.

Bropasi ryiaBa mocBsiiieHa MeTouKe sKcrepuMenTa. [IpuBoguTces Kparkoe omnu-

canne my3ppbKOBbIX Kamep ['HII PO UTOO, HUAY MUOU n IIEPH, paboraro-

myux ¢ BOJOPO/JHBIM HAIIOJIHEHUEM U / nJin C pa3JIN9YHbIMHU CMECAMMU. OHHCbIBaeTCH

criekTpomeTpudeckast yecranoBka STAR, B akcryatanum KOTOpoit aBTOp MPUHU-
MaJl U IPUHUMAET HerocpecTBeHHoe yuacTre. [IpuBejieHbl OCHOBHBIE XapaKTepy-
CTUKHN yKa3aHHbIX JeTekTopoB. [ly3niphkoBbie Kameps! n yecranoBka STAR Bee-
CTBHE MIUPOKOTO, JOCTUTAIONIETO 477 B EPBOM Cydae, aKCENTaHca XOPOIIO MOJ-
XOJIAT UMEHHO JJ1sl U3YUeHUsT KOJJIEKTUBHLIX U TeOMETPUIECKUX XapaKTEPUCTUK
MPOIECCOB CUJILHOTO B3auMojieiicTBus. cnonb3yeMblii B paboTe 3KCIepruMeHTa b
HBbIII MaTepuaJl IOJIy4eH C IIOMOIIbI0 OCHOBHON TPEKOBOU MOJCUCTEMbl YCTAHOBKU
STAR - Bpemg-npoekrmonnoit kamepsl (TPC), umerorreit mocrosiHuyo reoMer-
pPUIO W yCTOWYMBDLIE XapaTEPUCTUKU Ha MPOTIKEHUU BCEX PACCMATPUBAEMBIX Ce-
ancoB. Onucana MeTonrKa 0Tb0pa COOLITHI, N3MEPEHNH U MaTeMaTHIecKoil oOpa-
6otku. Kparkmnii mepedeHb mporeccoB MHOXKECTBEHHOTO POXKJICHUS YACTHI], HCCIIe-
JIyeMbIX B paMKax JUCCEPTAIIMOHHOM pabOThI, MpuBejieH B TabJ. 1. DKcrnepuMeH-
TaJIbHBIN MaTepuaJl, PEJICTABJICHHbBIH B JUCCEPTALINN, COJIEPYKUT B COBOKYITHOCTH
okousio 2.7 x 10°® cobbiTuit, orHocaumxcs K hh, hA n AA croskHoBeHUsIM.
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Tabauna 1. Peakiuu, nzyvyaembie B paMKax JUCCEPTAIMOHHON PAadOTHI

Ne | Tun B3aumo- JetekTop, Koneunoe coctosgame Craruc-
/1 neiicTBug HAYAIbHAS SHEPTH THKa, Co0.
I. skcmepumeHThl Ha My3bIPbKOBBIX Kamepax (IIK)

[.1 agpoH-aApOHHDIE B3aUMOICHCTBUS

1B TP 2-m [IK HEPH, N+ kr~ 4+ Int + jm° 141400
2.88 T'sB N=p, n;k=2;1=1,2;7>0
2B Tmp 2-m [IK UT2D,
28.1 2.87 I'>B N+ (K+, K% + (K° K~)+ 539
+kn™ +lnt 4 jr°
N=p,n;k=0,1;1=0-2;57=0,1
28.2 A+ K% +kr +lat + jn° 2202
k=0,1;1=1,2;5=0,1
28.3 YOE 4 KOt 4 kn~ + Int + jn° 1377
k=0,1;1=0-3;7=0,1
3B p 2-m [TK UT20, N+ kr~ +Int + jm° 44042
2.97 TsB Nep, mk=1,21=2—47=0,1
1.2 afgpoH-siiepHble B3aUMOIEHCTBIS
48 | 7 (CoF5Cl3) | 105-cm I[TIK MUDU, | A+ K+ kr~ +Ilnt +mp+ X 1676
9.85 ['sB k1, m>0
5B 7~ Ne 2-m [TK UT20, kr= +1lrt +mp+ X 2262
3.54 I'sB k,l,m>0
O6mras crarucruka (ITK) 193498

IT. cnekTpomepudecknii sxkciepument STAR (RHIC/BHJI)
II.1 angpoH-ampOHHBIE B3aMMOJIEHCTBUS

68 pp 200 5B | hE+ X | 1.1x 107
1.2 sapo-siepuble B3auMoieiicTBusl (IPUBEIEHBI /Sy N )

7B Cu+Cu 62.4, 200 I'sB ht + X 2.0 x 107

88 Au+Au 7.7 - 200 I'sB h* + X 2.4 x 108

O6mas cratucruka (STAR) 2.7 x 108

B rperbeil riaBe npejicraBieHbl 9KCIIEPUMEHTAJbLHbIE PE3YJIbTaThl UCCIe0Ba-

Hus peakiyit (38) — (5B) B 0bs1acTU IPOMEXKYTOUHBIX SHEPIUil € MOMOLIBIO Tpa-
JIAOHHBIX KOJJIEKTUBHBIX II€PEMEHHDIX, 8 TaKKe 3aBUCHMOCTH CTPYHHBIX Xa-
PaAKTEPUCTUK OT HAYAJIHLHOW SHEPIruM N MHOXKECTBEHHOCTHU JIJIs1 B3aMMOJICUCTBUI
Pa3JIMUHBIX TUIIOB.

Haunbosiee BaxKHBIMU TPaJUIIHOHHBIMY KOJIJIEKTHBHBIME XapAKTEPUCTUKAME CO-
obiTHs sBistiorcs cdepucutu (S) u Tpact (1), onpenensgembie Kax [42, 43|

N 2 N .
S = m}nS(ﬁ) _ = mjﬂ Zi=1 P T = m_@XT(ﬁ) — max 2221 |pH’L|

" 2 Z;’Z\;lﬁ?’ " n sz\;‘ﬁz‘

31ech P, P|i — LIOIEpeYHbll U MPOJIOJIbHBIN NUMILYJIbChI 1-f1 4acTullbl OTHOCH-

(1)
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TEJILHO HEKOTOPOW OCH 7 B C.II.M. CTAJIKUBAIONMXCsE JacTul, N — 9iCI0 BTOPUY-
HBIX YACTHUII, YIOBJIETBOPSIONIUX YCJIOBHIM OTOOpa B aHAJIHM3E CTPYHHOTO POXKIe-
Hust. B KauecTBe JOMONHUTENIBHBIX ObLIH PACCMOTPEHBI CIIEIYOIINE MapaMeTphI:
KBa/IPaThl KOMIIOHEHT MONEPeuHOro uMIyJ/ihca dactulisl B (p2, = Xo/N) n BHE
(p2, = A3/N) miockocru cobbitust, BbictpoeHHocth (A = Ay/)1), u mianap-
HocTh (P = Ag/A2), tie Ay > Ay > A3 u \; — cOOCTBEHHBIE 3HAUEHUS TEH30DA
cepuanoctn SY = Zij\ilpépé, auf=uz vy 2

Hrerpasbhble 3HAUEHUsT KOJJIEKTUBHBIX XapaKTePUCTHK Jiiist peakimii (38) —
(5B) mpejcraBeHbl B TabJ1. 2. BiustHue sipa TPUBOIUT K CYIIECTBEHHO OOJIee n30-
TPOMHOMY DACIPEICTCHII0 BTOPUIHBIX TACTHUIL JIJIST PEAKIUE (DB) M0 CPABHEHUTO
¢ (3B), pocTy MONEPETHOr0 UMITYJIbCa, OCIABIEHUIO BHICTPOCHHOCTH U MJTaHAPHO-
cTu coObITUsA. JIujupyronue 4acTuilbl NPUBOJIAT K 00OpaTHOMY, 110 CPABHEHUIO C
BHYTPUSJICPHBIM TlepepaccesuueM, 3GdeKTy B N3MEHEHUH TeOMETPUN KOHETHOTO
COCTOSIHUA B peaknuu (3B).

Tabnuma 2. Cpejgane 3HAYEHUS TPATUINHOHHBIX KOJJIEKTHBHBIX XapAKTEPUCTUK

ITapametp Peakmus
(3B) (4B) (5B)

(S) 0.3039 + 0.0009 | 0.303 £ 0.016 | 0.403 % 0.006

(T) 0.8219 4+ 0.0004 - 0.774 + 0.003
<p12n> x 103, (TsB/c)? 50.6 £0.2 - 82+ 2
(pgut> x 103, (I'sB/c)? 8.19 £0.04 - 18.44+04

(A) 0.2437 4+ 0.0009 - 0.312 + 0.006

(P) 0.1953 4+ 0.0009 - 0.310 £ 0.007

Corytacue pacrpejenenust o S jist 6-yueBbix cobbiTril (3B) u jijist et e” an-
HUTUIIsIUK, HabJogaemoe B obsactu S 2 0.1 (puc. la), a Takyke 3aBUCHMOCTH
(S)(N) juist peakumii, usydaembix B JaHHoil pabore, u st (U 4 v)p B3auMo,ieii-
cTBUit Tipy OIM3KUX SHEPrusix (puc. 16), yKa3blBAIOT Ha BO3MOXKHOE IKCIIEPUMEH-
TaJLHOE TIPOsIBJICHNE KBAPKOBLIX CTereHel ¢cBoboabl B 00pasoBaHuu CTPYii ajipo-
HOB 11pu /8 ~ 3—4 T'3B. C apyroii croponnl, pacnpeesenust o S jist 6-1y4eBbix
cobbiTuit (38) mpu S > 0.3 u ju1st €te” KauecTBEHHO OMUCHIBAIOTCS KAK MOJIEIIBIO
¢ 0b6pa30BaHueM CTPYii, TAK U MOJICTIBIO H30TPOMHOrO (azoBoro obbema (puc. la),
JEMOHCTPUpPYsi, 4To npu /s =~ 3 5B ajpontbie ¢cTpyu B JaHHON 00J1aCTH SHED-
Uil 9KCHEPUMEHTAJIBHO IIPOsABJISIIOTCst ¢j1a00. CpaBHEeHUe KCIEePUMEHTAIbHbIX 3a-
prcumocteit (S)(N) s pasauIHbIX B3aUMOICHCTBIN 1 00JaCTH, OrpAHHIEHHON
KPUBBIMU 1, 2 M COOTBETCTBYIOLIEH N30TPOITHOMY PACITPEIEICHUIO BTOPUIHBIX Ya-
crutl (puc. 16), nogreepxkaer 9ro npejnonoxkenre. Takum 06pa3oMm, cpaBHEHUE
pe3yJILTATOB Jijist T p peakiuu (38), e e u (I + v)p npu GJIU3KUX SHEPTHUIX 103~
BOJISIET MOJIYUYUTH CJIEAYIONLYI0 YHUBEPCAILHYIO OLEHKY HUXKHEH TpaHuUIlbl IPOsiB-
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u) ‘ T T | T T ‘ T T T 'J.-' T T T |
o A ]
=2 4 n*p, 2.9 F'3B “w 0.6- © o
= - 6.
% F @@ f- gfﬁyﬁ%sble cob.
0.04-
0.4-
0.02-
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0.2- 7
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Puc. 1. Pacupenesenus no S st peakiun (3B) u jyist eTe” aHHUrMIsUN (THCTOIPAMMA) DU
Vs &~ 3 B (a). Kpusble — pacuersl g e™e” mo momenn u30TponHoro (haszosoro obbema
(IITpUXOBas) W MO MOJEJU ¢ yueToM obpazoBaHust cTpyil (cruiomHas). Pe3ysibrarsl u Kpu-
Bble I ete” aHHMrmIsinmu B3gTh U3 [42]. 3aBucuMocTh (S) 0T MHOMKECTBEHHOCTH BTOPHU-
HBIX HAeHTU(HUIMPOBAHHBIX YacTull B cobbitun (6). Pesyabrarsr qis (7 + v)p B3sThl u3 [44].
CnuionHag KpuBas COOTBeTCTBYeT (DUTY Pe3yabTaToB JanHol paborsl dynkuueit (S) oc N 705
MyHKTHPHAS KpuBasd 1 (2) — H30TPOMHOMY PACIPEIETCHAI0 BTOPUIHBIX YACTHUI] B (ha30BOM IIPO-
CTPAHCTBE sl HEPEJSTHBHCTCKOTO (PEISATHBUCTCKOTO) mpejena [45].

JIEHUST CTPYHHON CTPYKTYPbI COObITHSI B PA3JIMUYHBIX IPOLECCAX MHOKECTBEHHOIO
obpazoBanus YacTuil: 1/s; ~ 3 ['9B.

Ha ocHoBatwn sKCIIepUMEHTAIbHBIX PE3YJILTATOB HACTOSIIEH pAbOTHI 1 CO3/1aH-
HOIT 6a3bl JIMTEPATYPHBIX JAHHBIX JIJIs HAOOpa TPAUIMOHHBIX KOJJIEKTUBHBIX Ha-
omomaembix Gy = {Gi10, = {(S),(T), (p2), (p2.), (A), (P)} 6bim momyuensr
3aBUCHMOCTH KasKJIOTO U3 YKA3AHHDLIX MApaMeTPOB OT MHOXKECTBEHHOCTH U Ha-
qabHOi sHepruu. Ha kauecTBEHHOM ypOBHE 3aBUCHMOCTH MapamerposB u3 G or
MHOXKECTBEHHOCTH YACTHILL B KOHEYHOM COCTOSIHUM OIUCHIBAIOTCS CTEIIEHHO 3aBH-
cuMocThio pu /s < 12 T'sB. Dueprernueckue 3apucumoctu (S) u (T) nemon-
CTPUPYIOT YHUBEPCAJIbHOE MOBEJEHNe JIJIs Pa3IMuIHbIX B3anMojeiicTuii. cce-
nosanue 3asucumoctu (T)(1/S) MO3BOMMIO 1OJIYyUUTh 3HAYEHUE MEPEHOPMUDYe-
MO KOHCTAHTBI CUJILHOTO B3aMMOJICHCTBUSI IIPU SHEPIUK PaBHO Macce Z O030HA
ag(Myz), cormacymormeecst Kak ¢ «MIPOBBIM» CPEJIHUM, TaK U C PE3yJIbTaTAMHU, KO-
TOpbIE GBI TIOyUeHbl JIpYyTUMu MeTojamu. Snavenus (p2) w (p2.) ps ete”
B3aMMO/ICUCTBUN YBEJIMYUBAIOTCA C POCTOM \/5 ObicTpee, YeM i ep U aJiPOH-
HBIX B3auMojeiicTuii. 3apucumoctu o1 +/s mapamerpos (A) u (P) momyckaror
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yHUBepcaJbHOe onucanue sMminupudeckumu gynkiusmu. Ha ocHose mpejiioxkeH-
HBIX aHAJUTHICCKUX AITTPOKCUMAIIN ObLTH Oy YeHbl ONCHKHW CPEeJTHIX 3HAUCHU
KOJIJIEKTUBHBIX HAOJTIOIAeMbIX I JEHCTBYIONIUX W MJIAHUPYEMBIX YCKOPUTEb-
HbIX KOoMILIeKcoB. [Tpu sueprusix /s > 5 — 10 TsB nabsonaercst ciabbiii poct
OLICHOK TOJIBKO 1141 (p?n> B PP CTOJIKHOBEHUSX, 3HAYCHUS OLEHOK JIJIsi OCTaJlb-
HBIX HaOJII0JIaeMbIX U3 §1 HE 3aBUCAT OT SHEPIUU C YI€TOM Norpeninocteii. Takum
00pa3oM, yKazaHHble 3HaYeHHs y/S MOI'YT pacCMaTpUBATHCS B KAUeCTBE OLEHKH
HUKHE IPaHUIbl ACHMITTOTUIECKO# 001acTu Jiisi mapamMeTpoB u3 .

B 4eTBepTOii TyIaBe OMUCAHBI PE3YJIBTATHl UCCIETOBAHUS KOJJIEKTUBHBIX (-

(bekTOB Npu B3AMMOJIEHCTBUM ¢ MUIIEHBIO «M» IydKa YacTHUIl «I» ¢ 00pa30oBa-
HUEM MHOTOYACTUIHOTO KOHEYHOI'O COCTOAHUS 1T+ M — 1 4+ 2 4 ... B AnamnasoHe
Vs ~ 2 =20 I'sB ¢ nomMompio pessiTHBUCTCKU-UHBAPUAHTHOrO MeToja 46| u
¢bpakTaabHOit reoMmerpun. B ciydae NpuCyTCTBUS JBYX CTPYil B COOBITHM, ITO CO-
OTBETCTBYET TE€OMETPHU KOHEUHOTO COCTOSHUS M3ydaeMbix peakimit (18) — (5B),
obJiacTu (pparMeHTanuu MUIIEHU U [y4YKa, MOI'YT ObITh Pa3jiesieHbl ¢ TTOMOIbIO
napamerpa X, = 0.1 —0.2 [47]. KBagpar paccrostnus k-it 9acTHIIB OT OCH CTPYH
V' B mpocrpancTBe 4-MepHbIx ckopocreii Uy = Py, /my, onpenensiercs kak |46, 47|

bh=—V-U), V=U/|U], k=wmm1,2, .. (2)

Snecy U; = zzj\il U;. Obnacrs snauennit 1072 < b, ~ 1 cooTBeTCTByeT mepe-
XOJly OT JIOMUHUPOBaHUsI OAPUOH-ME30OHHBIX CTEeNeHeil CBOOOJbI K MPOSIBICHUIO
HOBbIX, KBapK-IVIIOOHHbIX, CTeneHell ¢Bobojbl B mpoleccax o0pasoBaHust CTpyii
BTOPUIHBIX JACTHI[. BasKHON XapaKTepUCTUKOI SIBIISIETCS CPEJTHSST KHHETUIeCKast
SHEPIUst YaCTHI] B cHcTeMe TOoKos crpyu (Temmneparypa) (1)), KoTopast Ompeessi-
ercsl Ha OCHOBE AllPOKCUMAIUI SKCIOHEHIMAIbHBIMU 3aBUCUMOCTSIMU MHBAPU-
anTHbix GyHkUuil F(by), xapakTepusyonpux WHBAPUAHTHOE CEYEHUe U Olpejie-
JSIEMBIX JIJIST TTHOHHBIX CTPY#i creytonm obpasom: F(by) = (¢/N)dN/dbg, € =
= 4/[m2bg+/1 + 4/by]. B nacrosimeit pabore 6b1710 MPEIIOKEHO UCCIe0BAT T'eo-
MeTPUIECKUEe CBOMCTBA MMOHHBIX CTPYi B npocTpatcrse Uy ¢ HOMOIIBIO KJacTep-
HOI paszmMepHOCTH [, ONpeJIesieMOl 0 COOTHOIIEHUIO MKy UHUCIOM JYACTHUIL B
crpye N (by) u paguycom nocieueii N (by) o ka/Q. Hnst peaknwmii (18) — (58) 6611
paccMoTpeH Habop KOMIeKTUBHBIX napamerpos G = {Gi}3 . = {(b;), (T}), D},
XapaKTepU3yoIIUX NeOMETPUIO U JIMHAMUKY 0Opa30BaHKsi KOHETHOIO COCTOsIHUSE
B MPOCTPAHCTBE 4-MEPHBIX CKOPOCTEI.

[ToBesenue 3apucumoctu (by) ot uncia nuonos B crpye (N, ) B peaknusax (1B)—
(3B) KaUeCTBEHHO COIJIACYETCs C Pe3yJibTaTaMi aHaJi3a Ha OCHOBE TPaJUIIUOH-
HBIX KOJUIEKTUBHBIX IEPEMEHHBIX: ¢ pOCTOM N CTPYH CTAHOBSITCS HOJIeE MUPOKH-
mu. Brepsbie nosyuenst sueprerudeckue sapucumoctu (by) mna K u A, sropuu-
Hble Me30HbBI (T 1 K) JeMOHCTPUPYIOT KaYeCTBEHHO aHAJOIMMUYHbIE 3aBUCHMOCTH
(bp)(v/s). st peakuun (28) Gblia ucciegoBana 3aBUCMMOCTb Besinuuibl (D) o1
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MacChl YacTuIlpl Aj1d propuanbix 0%, K% A u X%+ Habmopaercs cyiecrsen-
Hoe yMmenbieHue (by) st KAOHOB TI0 CPABHEHWIO ¢ TTHOHAMU MTPYU HE3HAUUTETHLHOM
YMEHBIIEHUH € JaJbHEAIINM YBEIUUYeHHEeM MACChl YaCTHUIbI, YTO COOTBETCTBYET
Ha KaUeCTBEHHOM YPOBHE IOBEJICHUIO aHAJOIMYHON 3aBUCUMOCTH NpU /S =~ 8.7
['sB. g peaxkuuit (18) u (3B) ouenku D, nosydeHHble Jijisi TXOHOB JIIOOOIO TH-
1a, UMEeIOT HellesIble 3HAUeHHsT IPU BCEX PACCMATPUBAEMBIX 3HAUCHUAX X p U U5
BCex obJtacreil pparMeHTalul. DTO YKa3blBaeT Ha KBasudpaKTaJbHbII XapakKTep
pacipe/jesieHus MMOHOB B JIaHHON 0baacTu parMeHTalnnm, TO eCTh Ha, HAJINYKe
(bPpaKTATIO-MOIOOHBIX CBOWCTB y CTpyil ajpoHOoB B peakiusax (1B) u (3B). [da
cronkHOoBenuit (4B), (5B) dpakTasbHbie CBOHCTBA CTPYil BRIPAXKEHBI MEHEe SPKO.

B nacrosieii pabore Obliia BbIABUHYTA THIIOTE3a O CMEHE JMHAMUYECKUX PErXK -
MOB B3auMojeiicTBus npu /s < 3 —4 I'sB, orpaxaromeiicss B xoj1e 3aBucuMocTeii
Vi : Gi(\/s). Ha puc. 2 a1 MArKMX NHOHHBIX CTPYil TOKa3aHbl 3aBUCHMOCTH
napaMeTpoB u3 Habopa Gy o1 /s (cpejHell SHeprurm KOHEYHOrO ajJPOHHOTO CO-
crosiunss W st UN) nipu orpanndenusix Xy, = 0.1 (a, B, 1) u 0.2 (6, 1, e) mus
pa3IMYHBIX B3auMojeiicTeuil. 3apucumoctu Vi @ GL(1/5) JA0mycKaoT yHUBEPCATb-
HYIO alllpoKcuMaluio jorapudmuieckoit bynkuueit suga Gy = al + abIn(s/sg),
so = 1 TsB? mpn /s > 3.5 T9B 1 mupoKoro Kiacca B3aMMOJEHCTBU MpH
PAaCCMOTPEHHDIX 3HaUeHUsAX Xpp. [lomyuennbie pe3ysibTars! JIeMOHCTPUPYIOT TyB-
CTBUTEJLHOCTD $1JIEPHON MUIIEHU K IPOCTPAHCTBEHHO-BPEMEHHBIM XapaKTepUCTH-
KaM aJIPOHHBIX CHCTEM, PACIIPOCTPAHSIIONIMXCS BHYTPH sijipa. Pesyabrars! s pe-
akiuit (18) — (3B) sIBHO yKa3blBAIOT HA M3MEHEHHE XapaKTepa SHEPreTHIecKhX
sapucumocteit Vi @ Gi B obnacru /s ~ 3 T'sB (puc. 2), noprsep:jias BbljiBu-
HYTYIO runore3y. MoXHO TPeINoIoXKUTh, UYTO JaHHbIH 3 deKT 0Oyc/IoBIeH Ha-
JaJI0M IKCIEPUMEHTAJLHOTO MPOSIBICHNsT KBAPKOBLIX CTereHeil cBoboanpl B 0Opa-
30BAHUU MSI'KUX HUOHHBIX CTPYH M COOTBETCTBYIOILUM IEPEXOJO0M OT OIMCAHMUSI
JAHHBIX [IPOIECCOB Ha sI3bIKE 6APHUOH-ME30HHBIX CTereHell CBOOOIbI K MCIOIb30Ba-
HUIO KBAPK-TJIFOOHHBIX creneneii ¢cBoboibl. Comocrapienue pe3ynbratos st (by)
B cayuae hh u PN BzamMmogeiicTsuil, a Takyke nosegenue sasucumocteit Gh(1/s)
npu i = 2,3 (puc. 2B—e) Ka4eCTBEHHO TOTBEPXKIAIOT BbIABUHYTYIO IMIIOTE3Y O
CMeHEe JIMHAMUYECKUX PEXKMMOB U SKCIIEPUMEHTAJLHOM IIPOSIBJICHUN HOBBIX CTe-
nereit ceoboapl Ipu /s ~ 3 [9B. Basucumoctn ot /s napamerpos n3 Gi mpu
Vs < 4 T'sB, 6bn annpoKCMMUPOBaHbI CTENeHHol (pyHKImeit

gézai(\/s/so—ag)aé, V' $/s0 Zaé, (3)

rjle 3HAYEeHHe NapaMeTpa ah MOXKeT ObITh MOCTABJICHO B COOTBETCTBHME SHEPTHH
V/Se, TIPH KOTOPOi B 00pa30BaHUM MUOHHBIX CTPYH HAUMHAIOT SKCIEPUMEHTAJb-
HO TIPOSIBJISATHCS KBapKOBbIe creneru ¢Bobojbl. lomomaurensro mus (Tj) (puc.
28, 1) u D (puc. 21, e) durupopanne dyHkimei (3) ObIIO BHIMOJIHEHO BO BCEM
JOCTYITHOM JIManasone /s. Huciennple 3Hauenust \/S., N0y YCHHbIC B PE3Y/IbTaTe
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s, reB 19 /s, rsB

AN)Tp x@pp *xKVN mOTA  S(O)AA
e(O)n’p ¥ Pp + pTa

Puc. 2. Basucumocru napamerpos G or /s(W) mpu Xrp = 0.1 (a, B, 1) u 0.2 (6, 1, ) B 06nacru
dbparmenTanun Mutenn (mydka). 3uadenust (by) ¥ pacupeaeseHust st momydenust oneHok (Ty)
u D, He sBAsiiolmmecs: pe3y/abraTaMu HacTosieii paborst, B3grsl u3 |47|. IlyakrupHas gununs
coorBercTByer annpokcumaiun dbyukuueii (3) B obractu /s < 4 T'3B, mrpuxoBas juHug
(puc. B—e) — BCceX JOCTYIHBIX 9KCIHEPHUMEeHTATbHBIX JaHHBIX. PurrpoBanue JorapudmMudecKoil
dbyHKIHEH TOKA3aHO CIUIONTHON JuHUel i copMecTHOit Beibopku (hh, 7N) peakiuit npu 4 <
Vs < 9 I'sB, cwtomuoit Toxeroit — aaa hA peaknuii u crutomsoi ToHKO#M JmHKEedt — a1 hh
hA BzanmozeitcTBuii ipu /s >8 I'9B.

bUTHPOBAHKUSA 3aBUCUMOCTEN PA3JIMIHBIX ITAPAMETPOB U3 Go OT /S, CyMMUPOBAHbI
B TabJ. 3.

BHaueHus /S, pazyMHO COIJIACYIOTCS /sl PA3IMIHBIX KUHEMATHIECKUX Orpa-
HUUeHnit n obsacreit (pparmentanuu. Takum oOpa3oM, BIEpBbIE MOIYUYEHA KOJIH-
YecTBEHHAs OIEHKa HUXKHEH I'PAHUIBI 110 SHEPTUU, IIPH KOTOPOi B 00pa3oBaHUN
MSITKUX TTHOHHBIX CTPY#H HAUMHAIOT SKCIEPUMEHTAJIHHO TTPOSBIISITHCST KBAPKOBHIE
creneru ¢BoOOsb. VIHTEpBaJI OEHOK JIaHHOTO MapaMeTpa, COTJIACOBAHHbBIN ¢ yUe-
TOM BCEX HCIOJIBb30BAHHBIX B paboTe MeTosoB, /S = (2.43 — 2.90) I'3B.
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Tabauna 3. Suavenns /s. B 9B

[Tapamerp | @parmenranus munienu, Xpp | Pparmenranug nydka, Xpp
u3 Gy 0.1 0.2 0.1 0.2
(bx,) 2.82 +0.02 2.46 +0.04 2.43+0.04 25+0.3
(Tk) 2.853 £0.001 | 2.854 £0.001 | 2.877 £ 0.001 | 2.854 + 0.001
D 2.854 +0.002 | 2.858 £ 0.001 29+£04 2.874 +0.001

[TockosbKy caMo MoHsiTHe aJpoHHON cTpyn TecHO cBsizaHo ¢ KX /I, Heb3s nc-
KJIFOUUTH BO3MOXKHOCTH TOIO, YTO HAPAMETPbI v/S] U /S XapaKTepU3yIOT €IMHbI
puznueckuit 3pdekT — HAYAI0 IKCIEPUMEHTATBHOTO ITPOSBICHUS KBAPKOBBIX CTe-
neHeil ¢cBoOOJIbI B MAATKUX TMPOIECCAaX MHOXKECTBEHHOTO 00pa30BaHMsT BTOPUTHBIX
YaCTUIl U, KaK CJIEeJICTBUE, CTPYHHON CTPYKTYpbl coObITUs. Takum obpasom, pe-
3YJIBTATHI, TOJYyIEeHHbIE TP UCITOMB30BAHUN TPATUIMOHHBIX U IeTHIPEXMEPHBIX
KOJIJIEKTUBHBIX TIEPEMEHHBIX, PA3YMHO COTVIACYIOTCS U JOTOJHSIIOT APYT JIpyTa.

[Tsarast riaBa COJIEPXKUT PE3YJIbTATHI SKCIEPUMEHTAJLHOTO MCC/Ie/IOBAHUS PaH-

HUX CTaAUil NPOCTPAHCTBEHHO-BPEMEHHOM 9BOIIOLUK CUCTEMbl BTOPUYHbIX YaCTHIL,
0Opa30BAHHBLIX B CTOJKHOBEHUSAX TSXKEJIBIX MOHOB IPH BLICOKMX SHEPIUsx. B 00-
eM Clydae HHBAPUAHTHOE PACIpeJIesIeHIe BTOPUUHBIX YaCTHIL C 3JIeKTPUICCKUM
3apsijioMm v (v = +, —) MoxKer ObITh IpejcTaBieHo B Buje psija Oypbe

d®*N, 1 d?N,

plle o = @ 0a
dp 2 pidp,dy

{1 It Z 2 {vp.q cOs(NAPrp) + ap o sin(nAgrp) . (4)
n=1

3nech ¢ = arctg(py/p,) — a3UMYTAIbHBLA yTOI BTOPUYHOH YaCTHIBI pACCMATDH-
BAEMOI'O THIA, U3MEPEHHBI B CUCTeMe KOODJMHAT IKCIIepUMenTa, WRrp — a3uMy-
TaJbHbIH yrous miockocru peakiuu (IR ), onpejensiemoit 0cbio cTOJIKHOBEHMsE 1 b

(cos(nAdrp))

(sin(nA¢grp)) — mapaMerpbl, XapakKTepusytolye Cuiay P-4eTHbiX u P-

~ BEKTOPOM TIpHIeJbHOTO napaMerpa, A¢rp = ¢ — WRp, Up o =
U apo =
HEUETHbIX KOppeJsiuil orrocuresibio Ilg, coorsercreenno [48, 49|. Benejcrsue
OOJIBIIION MHOXKECTBEHHOCTH BTOPUUHBIX UACTHUIL IPU CTOJKHOBEHUSIX SIep, B JTaH-
HOII paboTe UCIOIb3YETCA METOJ, CTATUCTUIECKON MIeHTU(MUKAIIMU CTPYil ¢ TOMO-
IHIO JIByXYaCTUIHON KOPPEJIANMOHHON (DYHKITUU, OTTPeIessieMoii CJIeIyomnM 00-

TImax
pazom: Cy(A¢) = (NtrC)_l/ dAnN (A¢, An), rie Ny — 9UCIO0 TPUTTEPHBIX
-

gactutt B coObTu ¢ (PF )min < P < (P )max, N (AP, An) — qucso acconumpoBan-
HbIX dacTul ¢ (P )mn < p§ < P m Haxogstimmuxes B npegpenax obnacru (Ag, An)
OTHOCHTEJILHO TPUITEPHO YaCTUILL, B ¢ (POPMATLHO yUTEHBI TeOMETPHUCCKHE TI0-
npaBku, 3GGEKTUBHOCTY U T.JI. DL NCIONB30BAHbI MACCUBLI SKCIEPUMEHTAI b
HBIX JAHHBIX JJIst crofKkHOBerHu# (68) n (8B) mpu v/syy = 200 ['aB, cocrostime u3
1.1 x 107 cobwrTnit s p+p Bzanmogeitcrsuit (68) n nz 3.2 x 109 cobbrruit — as
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Au+Au cronknosenuii (88). B rimaBax 5 — 7 upu usyueHun spo-siJIePHbIX CTOJIK-
HOBEHMUII IIEHTPATLHOCTD COOBITHA ONPEIeIAIACh CTAHJAPTHBIM JIJIs KCIIePAMEH-
ta. STAR MeTo0M Ha OCHOBE MHOMKECTBEHHOCTH TPEKOB 3aPAKCHHDBIX YACTHUIL B
TPC. B nacrositiem ananuse jisi obenx peaxiwii (68) u (8B) paccmaTpuBaJnch
3apsZKeHHbIE YACTHIbI U OCHOBHOE BHUMaHKE ObLI0 cPOKYCHPOBAHO Ha I10JIY eHT-
paibHBIX (MHTEpBaJ 10 HeHTpaibuoctTi 20 — 60%) sIpo-s11epHBbIX CTOJIKHOBEHUSIX,
aro 00ycoBIeHO KadecTBeHHbIMU Tpejckazanusyvu KX, g Co(A¢) ucnon-
30BaJIMCh TPEKH, yjoBJerBopsionue yciosuto |n| < 1.0. Hdjsi tpurrepHbix ua-
ctutt (P )min = 4 T9B/c 1t (P )max = 6 9B/ ¢, mis acconumpoBaHHbIX 4acTHIL —
(P )min = 2 'sB/c. Koppensamnuonuast dbyHnkmnus, o0yCciIoBIeHHAS TPUCY TCTBAEM
JKECTKUX aJIPOHHBLIX CTPYil, ONpee/seTcs Kak

Cy'(Ag) = Co(Ag) — C5(Ag), (5)

riie CL(A@) conepskut B2l (DOHOBLIX KOPPEJISAINii, 00YCIOBICHHBIX, B JAHHOM
cllydae, IPUCYTCTBUEM KOJLIEKTUBHOIO JIIMITUYECKOrO IIOTOKA.

Oyuxrmu Co(A@) u (5) ObLTH TOCTPOEHDI 1T PEIEPHBIX B3anMo/ieiicTuil (6B)
¥ JIJIST TOJTY IIEHTPAJIbHBIX CTOJMKHOBEHUH (8B) OT/ICJIBHO JIJIs TPUTTEPHBIX YACTHUII,
HAXOJSIIMXCsT B IJIOCKOCTH («iny) u BHE («out») muockoctn peakuuu. Tpurrep-
Hasl 4aCcTUIA M, COOTBETCTBEHHO, CTPYsI aJPOHOB, cuuTasach Hanpasiennoi B Iy,
eciu [&] < w/4J €| > 37 /4, u Bue Iy, ecou w/4 < [€] < 3w/4, rne & = ¢ — Wy —
OTHOCHUTEILHBIN a3uMyTaabHbIH yroa Mexkay IR, oneHnBaeMoii mi10CKoCThIO coObI-
Tusi Broporo nopsijka (¥s), u rpurreproii yacruneir. Briepsbie obHapykeHo, 4To
1uist cronkHoBenuit (88) npu /sy = 200 ['5B nojasienue CymecTBeHHO CHITb-
Hee JIJIs JKeCTKUX CTPYii aJIpOHOB, PACIPOCTPAHSIIONIUXCSA BHYTPH 00beMa CHITHHO-
B3aMMOJICCTBYIOIIEH MaTepun W HanpaBJjieHHbix BHe IR, u ciabee — jyist cTpyii,
pacIpoCTpaHsIOnXcst BuyTpu Marepuu B IR,

B pamkax mannoii paboTbhl OblLIa BIEPBbIE KCCIEIOBaHA 3aBUCHMOCTL OT Ha-
JabHOi anepruun 3¢ dexTa moJaBIeHUsT CTPYii ¢ yIeTOM OPUEHTAIMNA OTHOCUTE h-
wo Ilg. Ha puc. 3a, 6 nokasaubl koppessiiinontbie dbyHKiun (5) Jusi B3anMOIeii-
cruii (88) npu v/syy = 200 ['3B u st nosynenrpasbibix Pb+Au cronknosenmit
npu v/Syn = 17.3 I'aB B obnactu «mpsmoro» (magbie Ag) u «obparHoro» (60Jb-
e Ag) nrka, cooTBeTcTBeHHO. BujiHo, uro dyukunu (5) s pasiMdIHbIX Ha-
IpaBJICHUi TPUITEPHOI YacTulbl IpU 3Heprun /syy = 17.3 I'sB xopowio corna-
CYIOTCSI ZIPYT € APYTOM B 0boux caydasax A¢ ~ 0 (puc. 3a) u A¢ ~ m (puc. 36), ato
NPUHIMINATLHO OTJIXYAeTCA OT cooTHomenns Mexkay ChH(A@) mna pazamunbix
HaIPaBJICHUH BbLIeTa TPUITEPHOR dacTulbl orHocuresbio IIg npu A¢ ~ 7 s
cronkHOBeHuil (88). Bolta BBeieHa BemunHa, KOJIMIECTBEHHO XapaAKTePU3YIOIIas
pasjinine B CTENEHN MOJIABJIEHIS CTPYH B 00JIACTH «IIPSAMOT0» U «OOPATHOTO» ITH-
KOB,

A" =1 — 1T

T

r = in, out. (6)
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Puc. 3. Koppenaiuonusie dyuakiuuu (5) B obractu Maasix (a) u 6opmmx (6) Ag; 3aBHCHMOCTD
AI" or sHEprum CTONKHOBEHHUS (B) JJI MOITYHEHTPATBHBIX CTOJKHOBEHU TAKEIBIX HOHOB. DKC-
IePUMEHTAJBHBIC JTAHHBIC [ UCIIYCKAHUS TPUTTEPHBIX YACTHI B (BHE) MIOCKOCTH DPEAKIINH
0003HAYAIOTCS CIeIyIomuM 06pasoM: O (@) — Au-t+Au npu /syny = 200 ['5B, O (H) — Pb+Au
upu \/syn = 17.3 I'sB [50]. TTokaszaubl TOJBKO CTATUCTHYECKHE IIOIPEIIHOCTH.

uTerpaJibHblit BKJIaJI CTPYENOI00HBIX KOPPEJISINi TPU Pa3/InIHBIX OPUEHTAIIN-
AX TPUITEPHON YaCTULbl OTHOCUTEJbHO IJIOCKOCTU PEAKIMU ONPeAessaeTcsa Kak

$+0.75

Iy = / d(AY)[CEY (AP, e smadenne ® = 0 (7) cooTBETCTBYET HHTEr-
—0.75

PUPOBAHUIO JIJIsE OOJACTH «IIPAMOT0» («0OPATHOrO» ) MUKA. 3aBUCHMOCTH Mapa-

merpa (6) or v/syy npejcrapiena Ha puc. 38. HeobxomuMo orMernTh, 4To B OT-
quane ot Iy, s (6) cucTeMaTuIeckue HeOMPEIeTeHHOCTH OKA3BIBAIOTCS MEHBIITE
CTaTUCTUIECKUX morperrHocteii. Habromaercs: yeunenne BKaia CTpyenogo0HbIX
KOPPEJISIINiT ¢ POCTOM /SN, 9TO COOTBETCTBYET KAUECTBEHHBIM OXKUJIAHUSIM Ha
ocioBe KX/I u obieit kapTuHe 1ojaBjeHus CTPy# B CTOJKHOBEHUSIX TsXKebIX
MOHOB TIPY BBICOKUX 3Hepruax. OOHAPYKEHO, ITO MPHU MPOMEXKYTOTHBIX IHEPIHU-
X 3HaYeHUs [ He 3aBUCAT OT HAIPABJICHUS UCIyCKAHUA TPUTTEPHOH 9aCTUIIbI U
OJIM3KY K HYJIIO ¢ yaeToM norpermrocreir. Curyarnusi CymecTBeHHO MEHSIeTCsT TPH
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nepexojie K CToJKHOBeHUsIM (8B) B 00s1acTH BBICOKMX dHEpruii: Habsogaembie [g
u A", KaK TPABUJIO, OTJUIHBI OT HyJist, TprdeM (6) 3HAYUTEIBHO OOJIbIE s
HanpasJyenus Bue Iy, gem B crydae ucnyckanusg Tpurrepaoi yactuinl B 1Ig. Ta-
KM 00pa3oM, MpejicTaBjeHHbIe JIJIsi TojaBieHus crpyit ¢ yuerom IIg pesysbrars
CJLY2KAT JIONOJIHUTE/IbHBIM 3HAUUMbIM CBU/JIETEJILCTBOM B 110Jib3y 0Opa30BaHusl B
cronkHoBeHnsX (88) npu /sy = 200 ['9B HOBOrO coCTOSIHUS CHITBHOB3ANMO/ICH-
CTBYIOIIEH MaTepuu, XapaKTepu3yeMoro JeKOHMaHMEHTOM 1IBETOBLIX 3apsijIOB.

Ha ocHoBe skcrniepuMeHTa bHbIX PE3yJIbTaTOB B HACTOsAIIEH paboTe BbIIBUHYTA
TUIOTE3a O CJIOXKHON CTPYKTYype asuMyTaJbHBIX Koppenasannii B AA cTonkmnose-
HUX, BOSHUKAIONINX BCJIEJICTBUE BKJIAJ0B HCTOTYHUKOB PA3JIMIHON JUHAMUIECKOI
npupojibl. [Ipejnonaraercst, 4To SKCIEePUMEHTAJIHLHO U3MEPsieMble apaMeTphbl KOJI-
JIEKTUBHOT'O TIOTOKA, B YaCTHOCTH Vg, SIBJSIOTCS CyNEPIO3ulineit, o Kpaitne mepe,
JABYX (MHFKOI‘/’I u >KeCTK01‘/’I) KOMIIOHEHT. B paMkax JanHoit Momenn st 0000IeHHOi
KOPPEJIANMOHHON (DYHKIIMK CIIPaBEJIJIHNBO

Co(A) ox N[1+ 2V cos(2A)] + Nj,(Nu /Ny — 1) f(Ag), (7)

re NV = > i Sthvgl + 2N Npva svap, N = Zi:s’h N? + 2NNy, dyukiusa
f(A¢) onmuchiBaer mapHbie KOPPEJSIIU 3 IPOHOB BHYTPH CTPY# W MOXKET ObITh
BbIOpaHa B BUJIE CYMMBI JIBYX IayCCHaHOB, COOTBETCTBYIONMINX BKJIAIaM B 00JIaCTH
«IIPAMOTO» U «OOPATHOTO» TTUKOB, Uy 4(j) — HAPAMETP SJLIMNTHIECKOTO TTOTOKA, JIJIsT
MATKHUX (KECTKUX) TaCTHIl; B pacdeTe Ha COOBITHE BBEJICHBI CJIC/IYIONINE TIEPEMEH-
ubie: Nyp)y — MHOKECTBEHHOCTH MATKHUX (xxectrux) wacrui, NP = Ng(Ng —1) -
qncsio nap Markux dacrui, NP = N2(1—1/Nj) — uucio nap »Kecrkux 4acrull, He
IpUHAIEXKAIIX OJIHOM mape MPOTHBOIOI0KHO HAIPABIEHHBIX CTpyil, N — unc-
JIO TIap MPOTHBOIOJOXKHO HAIpaBIeHHBIX cTpyii. [losyduensr Takxke ciejpyoriue
000011IeHHbIE (POPMYJIbI JIJIsi PA3JIMUHBIX HAIPABJIECHUN WMCITYCKaHUs TPUITEPHOI
JACTUIBI OTHOCUTEIBHO MJIOCKOCTH PEAKIINN:

[Co(A@)]" o< N*[1+ 2V cos(2A¢)] + Ni(Ny/Ny — 1) f(Ag), (8)

rae 2rNB ViR = S 2 NP2, (T02,£2) + 2N Ny (Tvg v E 02 502 1), onN =
NS( )(7T:|:4U27s( ))

- Z’L*S h(ﬂ- + 402 Z)(Np + N Nh) QW(N ( ))i)ut
]_HeCTaH [JIaBa IIOCBAMICHA M3Y4YCHUIO IIOBEACHUA JUCKPETHDIX P/CP CUMMET-

pUil B CMJIbHOB3AMMO/IEHCTBYIONIECH MaTepun IIpu KOHEYHLIX TeMIeparypax C Mo-
MOIIIbIO KOJJIEKTUBHBIX 3(P(PEKTOB, B HaCTHOCTU, Ha OCHOBE aCUMMETPUU pacIiipe-
JleJIeHns JIEKTPUIECKAX 3aps0B KOHETHOTO COCTOAHUs OoTHOcuTenbHo IR, Bos-
HUKAIOIIECH B MMPUCYTCTBUU IKCTPEMAJILHO CUJILHOTO BHEIITHErO0 MarHuTHOTO ITOJI4,
— KupaJsibHOro MarauTHoro abdexra (KM3I) [51].

B nmanHOil pabore I ONEHKU abCONIOTHONW BEJMYWHBI HANPSI)KEHHOCTH Mar-
HUTHOI'O II0JIS B CTOJIKHOBEHUSAX PEJIATUBUCTCKUX AJep B COOTBETCTBUU C IIPEJIJIO-
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KeHHbIM B [51] MeT010M GBLIO MOy UYEHO CIIejlyIolee BbipaskeHue:
eB ~ 8Zarbexp(—y/2) [5x_1f(:c)R_3/2 + exp(—3y0/2)7_3/2}, (9)

rje ImepBoe CIaraeMoe COOTBETCTBYET BKJIAJLy HYKJIOHOB-yYaCTHUKOB, BTOPOE —
HYKJIOHOB-CIIEKTATOPOB, € — 3JIeMEHTAPHBII 3apsij, Z — 3apsl spa, & — JIEKTPO-
MarHuTHas MOCTosiHHAs, R — pajguyc saiapa, x = b/ R, yy — OblcTpoTa sep mydka,
T — cobersennoe Bpewmst, ¢ ~ 0.075, Gyukuus f(x) Borauciasiercst uucienno [51].
Boipaxenue (9) cupasegiuso juist R/ sh(yg) < 7 < R B pamkax npubJivKeHust
«XKecTKast cepay sl pacpeieseHnsl JIOTHOCTH HYKJIOHOB B siape. [lpu Manibix
Bpemenax 7 S 1 dwm/c gy cronkuosenuit (78) u (88) mpu /syny = 62.4 u 200
['sB HanpsiKeHHOCTh MATHUTHOTO MOJS JocTuraer snadennii ~ 1013 — 10 T,
HEOOXOJIMMBIX ¥ JIOCTATOUHBIX JIJIs SKCIIEpUMEeHTaIbHOrO mpostBienns KM [51].
YKazaHHbI BpeMEHHON MHTEPBaJ XOPOIIO COTIACYeTCs ¢ BpeMEHEM XKU3HK (hasbl
CHJIbHOCBsI3aHHON KBapK-roonHoi miasmbl (cKITT) npu sneprusix RHIC. B na-
crosuieil pabore ObLIM M3YUEHbl 3aBUCHUMOCTU OT T OTHOLICHHUS HANPSIKEHOCTEN
MATHUTHBIX HOJIEH B CTOJKHOBEHUSX JJIsl PA3JIMYHBIX THUIIOB SIEp ¥ HAYAJbHBIX
suepruii. HanpsizkeHHOCTH MarHUTHOTO HOJIst OOJIbIIE JIJIs CTOJKHOBEHUI OoJtee Tsi-
xkedibix siep. C pocrom /syy MarauTHOE noje jiist Bpemen R/ sh(yy) <7 < R
ocjiabeBaer, 4To 00bsicHsieTcs OoJiee ObICTPHIM PA3JIeTOM HYKJIOHOB-CIEKTATOPOB,
BKJIaJI KOTOPBIX CHJILHO 3aBUCUT OT .

[Tapamerpor a, B (4) omuceiBaor sbdexr Hapyierns P/CP derHocTrH st
BTOPUYHBIX YaCTHIL. DKCIECPUMEHTAJbHAs HabI0gaeMast, 1yBCTBUTEIbHASA K 3]-
dbekTaM BO3ZMOXKHOIO JIOKaJbHOTO Hapytienus P/CP cuMMeTpuii CHJIbHBIX B3a-
UMOJIEICTBHIIA, OIIpeIessieTcsl Kak (K%) = (cos (o + @3 — 2URp)), T1e @, =
= +,— — 3HAKK JIEKTPUUECKUX 3apsJl0B Bropuunbix uactul] [49]. s uzyue-
HUsl PACIIPEJIEICHUS 3aPSKEHHBIX YaCTUI, OTHOCUTENBHO TIR ObLIM MCIONIB30BAHDI
[IOJIHBIE MaCCUBbI 9KCIIePUMEHTAIbHBIX JaHHbIX i Cu+Cu u g Au+Au cronk-
HOBEHUII, yKaszaHHble B TabJi. 1 u mojydeHHbie ¢ Tpurrepom 6e3 orbopa 1o IeH-
TpajibHoCTH. B paccmarpruBaeMomM anause jist crojikaoBenuii (78) u (88) yuuThbi-
BAJIUCDH 3aPSyKEHHBIE YaCTHUIIB, YIOBJIETBOPSIONINE CJSAYIONMM KHHEMATHICCKUM
orpanndenuam: |n| < 1.0 m 0.15 < p; < 2.0 [B/ec.

Brnepsoie obHapy»KeHa aCMMMETPHUsT NCITYCKaHNs 3apsi0B OTHOCHTEILHO 11 B
(78) u (8B). Kak nokasan psij ucciegoBanuii, GoroBbie 3DhEKThl 1 MeXaHU3-
MBI pazjie/ieHusl 3apsioB, He obyciaopiaeHHble KM, He MOryT OObSCHUTH 9KC-
[epuMeHTaJIbHbIE 3aBUCHMOCTH JIJisi OJIHOMMEHHO, a B psjie cjydae U JJisi pas-
HOMMEHHO, 3apsA’KEHHbIX 4acTHIl. Takum 0Opa3oM, pesybTaTbl 10 aCUMMETPUU
HCIIYCKAHWS SJIEKTPUUICCKH 3aPSAyKEeHHBIX YaCTHUIl OTHOCUTENLHO Iy, mosmydeHmbie
s crogkuoBeruit (78) u (88) mpu /syn > 39 9B, saBisiorces skcnepuMen-
TaJbHBIM yKA3aHUEM Ha BO3MOXKHOCTD JIOKAJbHOrO Hapyiienus P /CP uernoctu
B CHJIbHBIX B3aMMOJCHCTBUSAX M TONOJOIMYECKM HETPUBUAILHYIO CTPYKTYDY Ba-
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kyyma KXJI. VuursiBas neobxopumbie jijisi BosHukHoBeHusi KMD yenosus [51],
MOJIYYEHHDBIE PE3YIbTAThl MOTYT PACCMATPUBATHLCS B KAUYECTBE JOMOJHUTEIHLHOTO
9KCIIEPUMEHTAJLHOTO JIOKA3aTeIbCTBA 00Pa30Balist B CTONKHOBeHUAX (7B) 1 (8B)
npu v/syy > 39 ['5B HOBOrO cocTOsiHUST CUITBHOB3aUMOJIEHCTBY IO1IEl MaTepuu.

B kauecTBe XapaKTEPUCTUK a3UMYTAJbHOIO PACIPEIC/ICHIs JTEKTPUICCKU 3a-
PSIPKEHHBIX YaCTUIl B AA CTOMKHOBEHMX B HACTOsIIIEH paboTe BBeIEHbI abCOTIOT-
Hasl ¥ OTHOCHTEJIbHAS aCUMMETPHUH PACIpee/eHIs 3aps/oB B COOBITUN OTHOCH-
TesibHOo Iy, onpejessiemble, COOTBETCTBEHHO, CJIE/YIONUM 00pa30M:

Ay = — [<K3:j:> - <K3:JF>}7 (10&)

Av = [[(K20)] = (K2)1]/ KL+ [(K25)|]. (100)

Ha ocrose mojesin KMD [51], B juccepraiuu Jijist HPEJIEbHOIO CJ1y 4asi HOJIHOCTHIO
BOCCTAHOBJICHHON KUPAJBLHOM CUMMETPUN ¥ OYeHb CUJILHOrO €5, ObLIo 1Moy deno
Ay o {[ANGg)?) ox Teg, rie AN — nommoe namenenne 1ncia Yepra—Caitmonca,
onpejiesisieMoe CKOpocThio coorsercrytomieil auddysuu L'eg [52, 53]. B nacros-
mieit pabore BHepBble MOJyUYeHbl 3aBUCcUMOCTH TapaMeTpoB (10) or /sy, npu-
Mep KOTOpbIX st A, npejacrapien na puc. 4. Vcnonb3yss MeTol, IpelIoXKeH-
ubiit B [53], saBucnmoctu I'og(y/Sny ) ObLIM BBIYUCTEHBI JIJisT PA3IUIHbIX €5 ciie-
syoumm obpasom: DE70 = 501 + (eB)? [ (67*TY)], D5 o« TH, rue T -
TeMIepaTypa Npu xumuueckoM sacTeiamun. s onenkn ['Z-0 ucnonnzosanacs
anauTHaeckas sapucnmocth 1'(v/syy), npemioxkertas B [55] n xoporio cora-
CYIOLIASICSL C DKCIEPUMEHTAJIbHBIMU jJaHHbIMU 1PpU /Syny < 200 I'sB. Kpunas
npu eB = 0 (puc. 4) HOpMEPOBaHA Ha IKCIEPUMEHTATBHBIE TOUKH, TOJIYIeHHbIE
st Au+Au npu /syny = 200 I'sB. Basucumocru A,(v/syy) 1 Ar(v/Syn) auis
MOJIYIEHTPAJBHBIX CTOJIKHOBEHUI Au-+Au JIEMOHCTPUPYIOT COIJIACYIOMINECS] OCO-
OenHocTH, a UMEHHO, ymenblienue npu /Syy < 19.6 T'sB. B ciayuae A,(v/Svn)
HabOJII0/1aeTCsl KAYeCTBEHHOE COMJIACHE C COOTBETCTBYIONIEH 3aBUCUMOCTBIO 11 [ g
B KBapK-IVIIOOHHOMN IJIa3Me, HOJyd9eHHON B paMKax cynepcummerpudnoil N = 4
reopuu Anra—Musuica. Sasucumocru acummerpuit (10) o1 /Sy yKa3bIBAIOT, Be-
POSATHO, HA HAYAJIO JJOMAHUPOBAHNUS aJIPOHHBLIX COCTOAHMUIT Hal KBAPK-TJIIOOHHLIMY
CTeneHsiMU CBODOJIBI B CHCTEMe, 0OpPA30BAHHON MPHU IIPOMEXKYTOUYHBIX SHEPIUAX

v/ SNN ,S 11.5 — 19.6 I'sB.

B cejibMoii 1y1aBe onucaHbl Pe3yJibTaThl UCCIe0BAHUM 1103/1HE (MHFKOﬁ) cra-

JIMU [POCTPAHCTBEHHO-BPEMEHHON SBOJIONUK CTOMKHOBeHUi (88) mpu \/Syy =
200 ['sB ¢ momotmipio KOppensdiuil map TOXKJIECTBEHHBIX 3apsaKEHHbIX MHOHOB C
MaJibiMK OTHOCHTebHbIME UMITyJibcamu (HBT-unrepdepomerpun). Dkcnepumen-
TaJibHAsT KOPPEJSIMOHHas (PYHKIUSA B JAHHOM METOJIE OlPEJIeIseTcs Kak

Co(q, K) = (g, K)Ds(q, K)[Dgp(q, K)] (11)
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0.2r
rgs: 1
0.1 — eB=0 -
---- eB=5T?
........ eB=10T2 -

Au+Au, 30-40%

10 10°
\Syw FOB
Puc. 4. 3aBucumocrn Aa( SNN). [Ipu Beranciernn A, nCnoabL30BaHbl IKCIEPUMEHTAIbHBIE TaH-
upie u3 [54]. Kpusbie coorsercTByior 3aBucumMoct I'cs(y/Sn ), BBIYHCJICHHON B paMKaX CyIep-
cummerpuanoit N = 4 reopun dura— Mpiuica npu ykazaHHBIX eB3. 3amTpuxoBaHHble 00JaCTH

s TESO ompenensiores paszépocom smavenuit T npn (hUKCHPOBAHHON SHEPIUH BCJIECTBHE
norpemHocreii mapamerpos B 3apucumoctu 1'(v/syn) [55].

rae pi,t = 1,2 — 4-umnyanbesl gacTull napel, ¢ = p; — pa, K = 0.5(p1 + p2),
Dy(q, K) — 9KcriepuMeHTa IbHO U3MEPSIeMOe PACIPEIEJICHUE 110 ¢ JIJIs AP YaCTHI]
13 OJIHOTO 1 TOTO XKe cobbITust, Dy, (¢, K') — donosoe pacnpenenenwue, ((q, K) dop-
MaJIbHO YUUTBIBAET BCE BO3MOXKHBIE TonpaBku. Pyukims (11) dyBerBuTebHA K
POCTPAHCTBEHHO-BPEMEHHON TPOTSIXKEHHOCTH O0JIACTH WCIYCKAHWS BTOPUIHBIX
yacrull. B jiannoit pabore uciosib3yercs cucrema KoopjuHarubix oceit [Iparra—
Beprua [56], B kKoTopoii ogra u3 oceit (1) Hanpasiena BIoIb OCH TydKa 7, BTOpas
(0) — mapaJuIeJbHO TONEPETHOMY HUMITYJIbCY Maphl ki, u Tperhs (s) — meprmen-
JMKYJISIPHO MEPBbIM JIBYM. BbiOopKa, jiiist (8B) npu yKazaHHO SHEPIUK COCTABUIIA
2.7 % 10% cobpITHil, TONTYyYeHHBIX 6€3 TOMOTHATEILHOTO OTOOPA TI0 TIeHTPAJTHHOCTH.
Orbupasmcs Tpeku B obmactu |y| < 0.5 u ¢ 0.15 < p; < 0.80 [sB/c.

B nacrosiieit pabore mzydasach popma 1rKa KOPpeasiuoHHoi ¢gpyukiuu. B
oTebHBIX KaHasax peakuuit (18) u (38) npu /s ~ 3 I'sB nosejenue koppeJsiu-
OHHOI (PYHKIIMHM HE IPOTUBOPEUUT KaK I'ayCCOBOM, TaK U CTEIEHHON alpoKCUMa-
[IUH, XapaKTEePHO JIJIsT caMoToo0HOTo ncTouHrKa. OTpaHnvIeHHast CTAaTHCTHKA He
I03BOJISIET CJI€IaTh OJJHO3HAYHBIX BBIBOJOB O HAJIMYUHU / OTCYTCTBUM OTKJIOHEHUS
dbopmbr Cs(gq, K) ot rayccoroii. Orkionenne (hopMbl KOPPEJSIHOHHOTO THKA B

21



crosikaoBenusix (88) mpu v/syn = 200 ['9B o1 rayccoBoit u3ydanoch ¢ moMOIIHIO
CpaBHEHUsI PE3YJILTATOB JIJI CICYIOIUX TapaMeTprU3allyii:

CQ(qa K)

(I=XN)+ AP+ K], Ks= eXp(— D issol q?R?); (12a)

Nmax

C2(Q7K) - (1 - >‘) + AP(Q)U + KZ] H 1+ Z ﬁHn(%Rz) ) (126)

rie P(q) — crangapTHast oMpaBKa Ha KYJOHOBCKOE B3aUMOJICHCTBUAE B KOHEUHOM

1=s,0,] n=3

cocrostinu (KBKC) jis cdepuiecku-cuMMeTpUIHOTO MPOTAKEHHOTO HCTOUHKKA,
nabop napamerpos Gy = {Gi}2_| = {\, Ry, Ry, R, V'} xapakrepusyer crenenn xa-
OTUIHOCTH (\) U FeOMETPUIO 00JIACTH HMUCCUH HA CTAJMU 3aCThiBaHUS (pPajnyChl
Ry, Ro, Ry), cOOTBETCTBYOIIHUIT TPOCTPAHCTBEHHBI 00bEM HCTOTHUKA OMPEJIesisi-

ercst kak V = (2m)3/? [i—s0) Bi- B cronknosennax (88) mpn /syy = 200 I'sB
s nap mErt obnapyrkeno orkiaonenne gpopmbl nuka Co(g, K) or rayccosoit n
yIIydIlleHre KauecTBa AMMPOKCUMAIMI TIPH UCTIOIb30Baun (126) 1o cpaBHEHUTO
¢ (12a). Yaer orkionenus dopmbl Cy(q, K) OT rayccoBoii oKasbiBaeT HAMOOIb-
mee BausHue Ha R u V', NpuBoas K yMEHBIICHUIO OLECHOK JAHHBIX MapaMeTpOB
110 CPABHEHUIO C npocreiimuM npubikenueM. B Hacrosiieit pabore BuepBble 110-
gydena 3apucumocth V (k). dnis msydaeMpix cronknoBenuii (88) mabiomaeTcs
cylIecTBeHHOEe yMenbinenue V' ¢ pocroM k|, onperessieMoe CoOTBETCTBYIOUMME
3aBUCUMOCTSIMU JIJIsl PAJIYCOB. 3ABUCUMOCTHU OT /SNy OBLIM IIOCTPOEHBI BO BCEM
JIOCTYIIHOM JMAalla3oHe HAadaJbHBIX SHEPTUil JIJIs OIEeHOK IapaMeTpoB u3 Gs, mo-
gayaeHHbix s (12a). st ykasaHHON 3aBHCHMOCTH B paMKax JAHHON pabOThI
IPEJIOKEHO MCIOIb30BATH HOPMHUPOBAHHBLIC 3HAYCHUST PA3MEPHBIX MapaMETPOB
u3 Gs, onpejensiembix 1o dbopmysnam R = R;/R;,i = s,0l u V" = V/V, tne
Ry = 1AV V, = 4 R3 /3 — paguyc n obbem cepuIecKu-CuMMETPIIHOTO A/1pa,
ro = (1.25 £ 0.05) ¢dm. D10 MO3BOIMUIO PACHIMPUTH CIIEKTDP CTOJKHOBEHUI, MC-
CJIe/lyeMbIX B paMKax €IMHOro 1ojaxoja. Ha puc. 5 mpejpcrapiena 3aBUCHMOCTD
V™(y/snn). He obHapy»)eHo pe3knx M3MeHEHWH 3HAUYeHUil mapamerpoB u3 Gz u
R,/ Rs ¢ poctoM /Sy, KOTOpbIe ObLIN TPEJCKA3aHbI PSIOM MOJIEIeH B CIydae
Haanuus (pasoBoro Mepexosia mepBoro poja B CUILHOB3aMMOJCHCTBYOMICH MaTe-
pUN.

B zakaouennn JAUCCEPTaluKU IIE€PEINC/ICHbI OCHOBHbLIC DPE3YJIbTATbI U CJIEAYIO-

e U3 HUX (PU3NIECKUE BBIBOJIbI.

1. Ha ocHoBe 3KCliepuMEHTAJILHOTO MaTepuaJia Jijiss HeyNpyTrux peakiuil mpu
HPOMEXKYTOUYHBIX SHEPIUSX U CO3JaHHON 0a3bl JUTEPATYPHBIX JAHHBIX UCCJIEJ10-
BAHDI CTPYHHBIE XapAKTEPUCTUKH, & TAKXKe X 3aBUCUMOCTH OT /S U MHOXKECTBEH-
HOCTW BTOPUYHBIX YACTUII.
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+E802(Al+Si)
¥ E802(Si+Au)
¥ ES02(Au+Au)
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Puc. 5. BaBucumocts V™ (\/Sy ) IUist PA3THIHBIX sIPO-ICPHBIX cTONKHOBenui pu (k) ~ 0.2

['5B/c. DxrenepuMeHTATBHBIE PE3YIBTATHI TIPEJCTABIEHBI [JTsl MEHTPAJBHBIX CTOTKHOBEHHUIT (B

caygae E802 nyst Al4-Si — mast cobbiTuii 63 0r60pa MO MEHTPATBLHOCTH), ap T Me30HOB (B

caygasx ALICE u STAR nng (78) trt 802 mas Al+Si — mag nap 7+ Me30HOB).

— A4 T nap,
[Tokazanbl craTucTHYecKue morperrHoctd (s NA44 — noiHble TOrPentHoCTH ).

g

1.1. O6uapy>keHo, 4To npu /s ~ 3 — 5 3B BiausiHue a1pa OPUBOAUT K Cy-
MEeCTBEHHO Oojiee M30TPOITHOMY PaCHpeIeJIeHII0 BTOPUUIHBIX JacTUIl Jijisd 7 Ne
CTOJIKHOBEHMI 110 CPABHEHUIO C T P B3aUMOJICHCTBUAME 63 00pa3oBaHusl CTPaH-
HBIX YACTHI] B KOHEYHOM COCTOSHUU, POCTY MOTIEPEYHOTO MMITYJIbCa, OCTabJIeHNIO
BBLICTPOEHHOCTH ¥ TJIAHAPHOCTH COOBITHA. JIuaupylonime JacTUIlbl NPUBOIAT K
0o0paTHOMY, 110 CPABHEHUIO C BHYTPUSJIEPHBIM TepepaccessiueM, 3pdeKTy B u3me-
HEHUU M€OMETPUU KOHEYHOI'O COCTOSAHMA B TP peaKIyu.

1.2. Buepsble nosryuena ynuBepcaJbHas OTleHKa HIKHel TpaHnIbl SKCTIepuMeH-
TaJILHOT'O MPOSIBJIEHUs CTPYHUHONW CTPYKTYPBI COOBITUS B IIPOIECCax MHOXKECTBEH-
HOro 0bpazoBaHus YacTuil: v/s; ~ 3 I'9B.

1.3. OpuruHa/ibHBIM METOJIOM TOJIy4€Ha OIEHKA MEPEHOPMUPYEMONH KOHCTAH-
Tl CUJIBHOTO B3AUMOJICHCTBHUS TIPU SHEPruM paBHO Macce Z 6o3ona ag(My) =
= 0.121 £ 0.011 na ocHOBe 3aBUCUMOCTH CpeJHErO 3HAUEHUs TpacTa OT HadaJIb-
HOI 3HEPTrUu JIJIst BCEX JIOCTYIIHBIX TUIIOB B3aUMOJCHUCTBUIN, COIVIACYIOMIAasACsa KaK
C «MUPOBBIM» CPEJIHUM, TaK U ¢ Pe3yJabTaTaM#, KOTOpble MOTYyYeHbl JPYTUMU Me-
TOJIUKAMU.

1.4. TlpejjiokeHbl aHAJIUTUYECKHUE AlIIPOKCUMAIUN JIJIsi ONMUCAHUS 3aBUCHMO-
crell TPaJIMIIMOHHBIX KOJJIEKTUBHBIX IIEPEMEHHBIX OT HA4YaJIbHON HEPIUU U MOJIY-
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YeHbI OLEHKM 3HAYEHUN COOTBETCTBYIONUIMX HAOJIOJAEMbIX JIJis JEHCTBYIONIUX U
MJIAHUPYEMBIX YCKOPUTENHHBIX KOMILJIEKCOB.

1.5. g pa3nmanblX peaknuil MoJydeHbl 3HaYeHUs KJIACTePHO pa3MepHOCTH
MUOHHBIX CTPYH B MpocTpaHCcTBE 4-MEepPHBIX CKOpocTeil. BriepBbie 0OHapy»KEHO, U4TO
JIJIsl IMOH-TTPOTOHHBIX peaKIMil OlIEHKU KJIACTEPHOU Pa3MepPHOCTU UMEIOT Helle-
JIble 3HAUEHNS, YTO YKa3bIBACT Ha (PPaAKTAIO-TI0I0OHDBIM XapaKTep PacIpe/Ie/IeHIsI
IIMOHOB B (pUKCHUpOBaHHOI obsiacTu pparmeHTanuu. Jjis MUOH-s1/IePHBIX B3aXUMO-
JleiicTBuii (ppaKTajbHble CBONCTBA MMOHHBIX CTPYl BbIPpayKEHbI MEHEe siPKO.

1.6. ObuapyskeHo, 4ro npu /s ~ 3 9B NpoucxoauT n3MeHeHne Xapakrepa
3aBUCUMOCTEN MapaMeTPOB MSITKMX CTPYU B IMPOCTpPAHCTBE 4-MepHBIX CKOPOCTel
OT 4/S C JIOTapUPMUIECKOIO HA CTEIIEHHOM, UTO, BO3MOXKHO, 00YCJIOBJIEHO HAYAJIOM
9KCIIEPUMEHTAJLHOI'O MPOSIBJIEHUs] KBAPKOBbIX cTeleHeil cBo0o/ibl B 00pa3oBaHuu
VKa3aHHBIX CTPYl.

1.7. BriepBble Ha OCHOBe M3yUeHHA 3aBUCUMOCTEH TUHAMUYECKUX U FeOMEeTPH-
YECKUX MapaMeTpOB B IPOCTPAHCTBE 4-MEPHBIX CKOPOCTEH OT /S MOJIyYeHbI OleH-
K1 HIDKHEH 9HepreTHIecKoil TpaHuIlbl KCIIEPUMEHTAILHOTO MTPOSIBICHNT KBAPKO-
BBIX CTelleHeil ¢cBOOOJbI B IIPolleccax 0Opa30oBaHUs MAMKHUX IMHMOHHBIX cTpyit. MH-
TEpBaJI OIEHOK, COMIACOBAHHBINA JIIsi BCEX PACCMOTPEHHBIX MapaMeTpOB, \/S. =
= (2.43 —2.90) I'sB.

2. Izyuenbl KOIEKTUBHBIE 3 ()EKThHI HA PA3IUUHBIX CTAIUSIX ITPOCTPAHCTBEH-
HO-BPEMEHHO# 9BOJIIONMKM CUCTEMbl BTOPUYHBIX YaCTHI], 0OpA30BAHHBIX B CTOJIK-
HOBEHUSX PEJISATUBUCTCKUX $JI€p, U IKCIEePUMEHTAJbHbIE TTPOSBJIEHUS TOTOJIOTH-
YeCKU HeTPUBUAJILHON cTpyKTypbl Bakyyma KX/ 1nipu KoHedHbIX TemiiepaTypax.

2.1. B Au+Au cronkuosenusx npu /syy = 200 I'sB na pammeii crpaaun
SBOJIIOIMN CUCTEMbI BTOPUYHBIX YaCTHIl OOHAPY>KEH HOBBIN 3P PEKT, 3aKI0UaI0-
HMICs B TOM, YTO I0JIaBJI€HUE CYIIECTBEHHO CUJIbHEE JIJIsl CTPYU, PACHPOCTPaHsI-
oIeiicss BHYTPU 00beMa CUJILHOB3AUMOJIEHCTBYIONIEH MaTepuu 1 HallpaBJIeHHOM
BHE IIJIOCKOCTH PEaKIMU, U IojaBjeHue ciabee B ciydae CIPYH, PaCIpOCTPaHsI-
IolIEeiicss BHYTPY MaTEPUU B TJIOCKOCTU peakiuu. JlaHHbI pe3ysbraT sBJseTcs
IIEPBbIM IKCIEPUMEHTAJIbHBIM CBUJIETE/ILCTBOM KOPPEJUU CTEleHU 110/1aBJIeHn s
JKeCTKUX aJIPOHHBIX CTPY# ¢ JUIMHON TMYTH, TPOXOJUMOTO UM BHYTPH TOpsUeil
CUJILHOB3AMMO/ICHCTBYIOIICA MaTEePUN.

2.2. Iosnyuenbt 0060011€HHDBIE (POPMYJIbI JIJI8 A3UMYTaJbHBIX PACIIPEIeJeHU a /-
POHHBIX TTap € YIETOM MSTKON U »KeCTKON KOMITIOHEHTHI JITUNTUIECKOTO KOJJIEeK-
TUBHOI'O MOTOKA, a TaKXKe JIJIs Pa3JIMIHbIX HallpaBJIeHN UCIyCKaHUs TPUTTEPHON
YaCTUIbl OTHOCUTEJBHO TIJIOCKOCTH PEAKINH.

2.3. Ha nozjineii crpa/iuy 9BOJIIOIUU CUCTEMbI BTOPUUYHbBIX YacTHll, 0Opa30BaH-
HbIX B Au-+Au cronkuosennsax npu /syy = 200 I'sB, merogom HBT-unrepdepo-
MeTpUU OOHAPYKEHO, UYTO Yy4eT OTKJIOHEHUs: (DOPMbI KOPPEJSIMOHHON (DYHKIIUK
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OT TayCCOBO¥ OKa3bIBaeT HAMOOJIBINEE BIUSTHUE HA, MPOJOJBHBIH pazMep u 00beM
00JIACTU SMUCCHUHN.

2.4. [Ing sHepreTuvdeckoil 3aBUCUMOCTH BIIEPBBIE IIPEJJIOXKEHO HCIIOJb30BaTh
HopmupoBanHbie 3nadenuss HBT-pajgnycos u obbema obsractut sMuccun, 9To 1mo3-
BOJIMJIO PACIIUPUTH CIIEKTP CTOJKHOBEHUH, HCCIEYEMbIX B PAMKaX €JIMHOIO 11O/
xoja. He obnapy»keHo pe3kux m3MeHenmit 3Hauennii mapamerpos HBT, a Takxke
ornomenusi R,/ Rs ¢ pocroM /Sy n.

2.5. Tloydenbl OLEHKN HAINPSKEHHOCTH MArHUTHOIO MOJIsi, BOSHUKAIOIIETO B
SITPO-SIJIEPHBIX CTOJKHOBEHUSIX MPHU PA3JUIHBIX KOMOMHAIIMAX HAYAJIbHBIX SHEP-
ruii, nydkoB n neaTpasabrocreit. g Cu+Cu u Au+Au B3aummopeiicTBuii npn
Vsyy = 62.4 1 200 T'sB onenkn pocturaior snadennii ~ 101 — 101 To,

2.6. Obnapy»keH HOBbBIH 3PPEKT acCUMMETPUN UCIYCKAHUS JCKTPUICCKHU 3a-
PS2KEHHBIX BTOPUUHBIX YaCTHI] OTHOCUTEJIbHO IIocKocTH peaknuun B Cu+Cu u
Au+Au cronknosenusix npu v/syy = 62.4 u 200 I'5B. lanmbiii pe3yabrar AB/is-
eTCsT HKCIEPUMEHTAJIBHBIM YKa3aHUeM Ha BO3MOXKHOCTH JIOKAJHHOTO HAPYIICHWST
P /CP 9eTHOCTH B CHIBHBIX B3aNMOJICHCTBUSIX.

2.7. BBenenbl moHATUsi abCONIFOTHONR M OTHOCUTEJIbHON aCUMMETPUU PaCIpe-
JIeJIeHUsT 3aPsiJIoB B COOBITHN OTHOCUTEIHHO TJIOCKOCTH PEAKIMU W BIIEPBHIE TTO-
JIy9eHbI 3aBUCUMOCTH ITUX MTAPAMETPOB OT /Sy N. Y Ka3aHHbIE aCUMMETPUN JIJIsT
HOJIYIEHTPAJbHBIX CTOJKHOBEHUI TsIXKEJbIX sjiep JEeMOHCTPUPYIOT YMeHbIIeHHe
npu /syy < 19.6 I'sB. B ciayuae sHepreTudeckoil 3aBUCUMOCTH abCOJIOTHOM
acCUMMeTPHUHU HaDJII0IaeTCsl KaTeCTBEHHOE COTJIACHe C COOTBETCTBYIOIIEH 3aBUCH-
MOCTBIO JiJ1s1 cKopocTu juddysun unciia Heprna— Caiimonca, OIEHEHHON B PaMKax
cynepcummMerprunoit N = 4 reopun Slnra— Muniica. 3aBucuMocTi abCOMIOTHON 1
OTHOCUTEJILHOW aCHMMETPHUH PACTIPEIEICHNsT 3aPsKEeHHBIX YaCTHI OTHOCHTEIHHO
IJIOCKOCTH PEAKIMK OT /Sy YKa3bIBAIOT, BO3MOXKHO, Ha CyIIECTBEHHOE 0CJ1a0-
JIeHNEe KUPaAJbHO-CUMMETPUIHOM (pa3bl KBa3UCBOOOIHBIX IIBETOBBIX 3apsIIOB B CHU-
creme, 06pa30BAHHON MPU MPOMEXKYTOUHBIX SHEprusaX /syy < 11.5 I'9B.
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