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UcceneioBanne IponeccoBs, WLyIuX IPU B3aUMO,Ieli-
CTBUSIX C yYaCTUEM siJIEp B KMHEMATUIECKOH obJacTh,
3ANPEIIEHHON /I PeakIuii CO CBOOOIHBIMY HYKJIOHAMU
(KyMyJIITUBHBIX IIPOIECCOB ), HHTEHCUBHO BEJIOCH B 70—
80-x rojiax mpomnwuioro Beka. OHO IPHUBEJIO K 0OHADPYIKe-
HUIO PAJIa UX XaPAKTEPHBIX 0COOeHHOCTEil (CM., HAIIpHU-
mep, [1]). o HacTosiIero BpeMeHn OTCy TCTBYET MOJIHOE
HOHUMAHKE [IPUPOJIbI MHOTOHYKJIOHHBIX (MHOIOKBApPKO-
BbIX) KOoH(MUrypalmii B g1pax, KOTOPbIe, KaK IPEeJIIoia-
raercst, OTBETCTBEHHBI 34 CYIECTBOBAHUE KyMYJIATUBHO-
ro addekTa. [IpakTudeckn Bce NMEIOMMECs JAHHBIE 110
KYMYJISITUBHBIM YACTHUIIAM IOJydeHbl B obsactu (bpar-
MEHTAaIliU s7iep, KOIJIa PEruCTPUPYIOTCA YaCTHIBI, JIe-
TAIMe B 3a/HIOI0 Hosycdepy (1abopaTopHasi cHCTEMA)
¢ mMuynbcom p < 2IB/c. Ouenkn [2| mokasbiBaor,
9TO UCKaXKEHUe CIIEKTPOB B JIAHHOI objiacTu 3a cder
B3aUMOJICHCTBHS B KOHEYHOM COCTOSIHUU BECHMa CyIIe-
cTBeHHO. B cydae obsracTit OOMBITAX MOTEPEIHBIX UM-
yJbCOB P, JJIsi KOTOPOil JaHHBIE 10 KyMYyJIATHBHOMY
[POIECCY OTCYTCTBYIOT, IIPeonaraeTcs [3], 4ro B mpo-
1ecc o6pasoBaHMs YACTHUI] TIPU MPEJIETbHBIX MONEPed-
HBIX UMIyabcax (mpu pr/ph?™* ~ 1, rne pha*
MAJIbHO BO3MOXKHOE 3HAYEHUE) OCHOBHON BKJIAJ JIAIOT

— MaKCH-

2KeCTKHEe CTOJIKHOBEHHA C MHOI'OHYKJIOHHBIMHA KOHCbI/I-
rypanmudMnu IIpU MaJIbIX HCKaXKEHHAX CO CTOPOHbI AI-
pa. HOSTOI\/Iy opeacTaBjadeTCd Ba>KHBIM IIPDOBEICHNUE HC-
CJI€JIOBAHUA KYMYJIATUBHBIX IIPOIIECCOB C OOJILIITIMU pr-

De-mail: Vladimir.Gapienko@ihep.ru

Takue maHHbIE MOTYT IPUBECTH K JIYUIIIEMY TTOHIMAHUIO
MeXaHu3Ma, KyMY/IITUBHOTO 3hdeKTa.

Veranoska CIINH npencrasisier coboit yskoamep-
TYPHBII OJIHOIIEYEBOH CIIEKTPOMETD, COCTOAIUN U3 7
MAarHUTHBIX 3JIEMEHTOB, MMPOBOJIOYHBIX KaMep, BpeMsi-
[IPOJIETHOM CUCTEMBI, TIOPOTOBOI'0 Y€PEHKOBCKOT'O JIETEK-
Topa. V3MeHeHne TMOJIOKEHNsT MATHUTHBIX 3JIEMEHTOB
[I03BOJISIET OTOMPATH 3aPSXKEHHBIE YACTUIBI, BBLIETA-
IOIFe U3 MUIIEHW IO, yIJIaMu B Jauana3zone 22°—55°
(;1aboparopHas cucrema). JJaHuble, [IpejCTaBJICHHbIE B
9TO#1 paboTre, MOJYYEHBbI [IPU YIJle PErUCTPAINA PaB-
voMm 35°. Cucrema MPOBOJIOYHBIX KaMep, HAXOANIAX-
¢ TIepe/l U TI0CJIe aHAJN3UPYIOIIEr0 MAHUTA, [TO3BOJIsI-
€T M3MEPHUTh UMILYJIbC YaCTHI ¢ pasperiernneM Ap/p ~
~ 3 -1073. Yr0B0il aKcenTaHC yCTAHOBKU COCTABJISET
Ap =~ 100mpag o asumyTry u A ~ 40 Mpas mo mo-
JIIPHOMY YTUIy. 3aXBaT YCTAHOBKU IO MMITYJIbCY MEHSI-
ercs ot 5.5 % npu 1 T9B/c 10 3.5 % npu 6 I'sB/c. Habop
JIAHHBIX IPOBOIUJICS] HA TPOTOHHOM IIYYKE C UMITYIbCOM
50'sB/c mpu unTencusHOCTH ~ 5 - 1012 IpOTOHOB B Ce-
KYHJTY, IPOXO/ISIININX Yepe3 MUIleHb. MarautHas onrnka
CIIEKTPOMETPA HACTPAUBAJIACH HA TPEOYEMBIl UMITYJIbC
3apsIKEHHOM YaCTHUIIbI, BbLIeTatomeit n3 mumenn. Ha-
60Op JTAHHBIX OCYIIECTBJISIIICS JIO TOJIy9IeHUs] HEOOXOH-
MOl cTaTHCTHYECKON TouHOCTH m3MmepeHuit. Vcmosb3o-
BaJiich Toukue siepubie Mumenu C, Al, Cuu W rosmu-
moit 0.7-0.91/cm?. CxeMy yCTAHOBKE W JpyTHe JeTa/n
9KCIIEPHUMEHTa MOXKHO Haiitu B [4-5].

B mpepraynux Hammmx paborax [4, 5| mo m3mepenuto
UMITYJIbCHBIX CIEKTPOB IMOJIOXKUTEHHO M OTPUIATE b=
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Puc. 1. VIMIysbCHBIE CIEKTPBI IOJIOKUTEIHHO 3aPSI?KEHHBIX [IMOHOB, IIPOTOHOB, JEHTPOHOB M TPUTOHOB JIs YIJIEPOJAHOI (a)

u BosibdpamoBoit (b) mumeneit. Ha BepxHeil ropu3oHTAIBHOI IKaJe IPUBEIEHbl 3HAUYEHN [IOIEPETHOr0 UMILyJIbca. BepTu-

KaJIbHbIE IIYHKTUPHbBIE JIUHUN COOTBETCTBYIOT IIPEJIENy /It yIPYToro HyKJIOH-HYKJIOHHOIO paccesiHus. KpuBble, coeinHSIONTIE

IKCIIEpUMEHTaJIbHbIE TOYKHU, IIPOBEJACHDbI [JId JIYYIIETO0 BOCIIPUATUA JTaHHBIX

HO 3apAKEHHBIX YACTHI, HaOJIIOmAIach CHIbHAS 3aBU-
CHMOCTbH CIIEKTPOB OT YHCJIa HYKJIOHOB B sizpe (A), 4ro
SIBJISIETCS XaPaKTEPHOU 0COOEHHOCTHIO 00PA30BAHMS KY-
MyJISTUBHBIX dacTuIl. B [5] 61710 IpoieMOHCTpUPOBAHO,
aro nabmionaemast B skcrepumente CIIUH cunbras A-
3aBUCHMOCTD CBsI3aHA C IIPOIECCAMU JIOKAJIHLHOTO B3au-
MOJICHCTBHSI, a HE ¢ MHOTOKPATHBIM B3aNMOJICHCTBHEM
BHYTPH fIpa. DTOT BBIBOI CJICAYET U3 MU3MEPEHH OT-
HOIIEHUS BBIXOJA IOJIOXKUTEJBHO M OTPUIATEIBLHO 3a-
PSPKEHHBIX JaCTHII, KOTOPOe B KyMyJISITUBHOI 06JacTh
IPAKTUYECKH OJUHAKOBO IJI BCEX ANEP.

B macrosmieit pabote mpecTaBaeHbI JaHHBIE IO 00-
Pa30BaHUIO 7 " -ME30HOB, IPOTOHOB (p), JEHTPOHOEB (d)
U TPUTOHOB (1), BBUIETAIOIIUX U3 MUIIEHU C UMILYJIbCA-
ME BIIIOTH 110 6.4 I'9B/c. Unenrudukanus dacrur ocy-
MECTBJISIACH C TIOMOIIBIO BPEMSITPOJIETHON METOJINKHY.
[Tpu BBIIEIEHUT T-ME30HOB HUCIIO/IH30BAJIACH HHMOPMa-
IUs, TIOJIy9IeHHAs] ¢ YePEHKOBCKOTO MTOPOTOBOTO JEeTeK-
topa. Jamasle mo K T-Me30HaM He MPUBOJSATCS BBUITY
OOJILIIUX TONMPABOK Ha IMOTEPH W CBSI3aHHBIE C STUM
BO3MOXKHBIE CUCTEMATHIECKHUE MOTPEITHOCTH, OCOOEHHO
pu MaJiblX umiysabcax. Ha ycranoske CITNTH BozmoxK-
HA PErUCTPAaIis YACTHIL C UMITYJIbCAMU, KAK YI0BJIETBO-
PSIIOIIMMEI KMHEMATHKE HYKJIOH-HYKJIOHHBIX B3aMMO/IEli-
CTBWIA, TaK U 3a ee MpeJIeJIaMU, T.e. B 00JIACTH KyMYJIsi-
TUBHBIX [TPOIECCOB.
ITucema B 2KOQTD® Tom 101
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Ha puc. 1 noxazanbsl nHBApUaHTHBIE CIIEKTPHI II0JI0-
JKATEJIbHBIX YAaCTUIl, U3MEPEHHBbIE [JIs CaMOil JIerKoii
U3 HUCIOJIL3YyEMBbIX MUIICHEH, yrJIepOJAHONI, U Ijid caMoi
TS2KeJI0M, BOJIbdPpaMoBoil. CIeKTpbl, M3MEepEeHHbIE JIJIs
nByx npyrux muineneil (Al u Cu), kauecTrBeHHO 11OXO-
KI Ha CIIEKTPHI, IpeIcTaB/IeHunle Ha puc. 1. Boxon -
ME30HOB C POCTOM MMILYJIbCa OBICTPO MAJaeT U CTAHO-
BHUTCS MeHbIIle, YeM BbIXOJ Aefirponos. IIpu stom na-
OJTI0/TaeTCs yBeIUYIeHne BKaa a d- U t-JacTHIL.

B sxcmepumente @OJIC npu B3auMomeiicTBUn mIpo-
ToHOB ¢ 3Heprueit 70 B ¢ saapamu Be, Cu, Pb 6sum
MOJTyYeHbl JaHHble [6] 0 BBIXOMY MeHTpoHOB (yros pe-
ructpanuu 9° B JIaBOPATOPHOil cucreMe) B IUAIIA30HE
nonepedHbx My ibcos 1-4 I'9B /¢, aro qocrynmo u npu
n3mepennsx Ha ycranoske CIINTH. PesysibraTtom m3me-
penwuit skcriepumenta POJIC sBasiercs: yrBepKIeHTE O
TOM, 9TO 00pa30Banue d IOTHOCTHIO OIUCHIBAETCS MOJIe-
JIBIO CJIUIIAHUS [IPOTOHOB U HEATPOHOB (CM., HAIIPHMED,
[7]), POKIEHHBIX MHKIIIO3UBHO B pA-B3aMMOJCHCTBHSIX.
Benmuunet orromienus d/p, A3MEPEHHBIE B 9KCIIEPUMEH-
te POJIC, He 3aBucsaT ot pr u cocrapisoT meree (.02,
B TO BpeMms Kak mannbie ycranoBku CIIVH mokasbisa-
10T poct d/p ¢ poctom pr (cum. puc. 1). Hanpumep, mis
BosibpamMoBoil Mutiern ipu pr = 3.44 9B /¢ orHOMmIE-
uue d/p, noaydyennoe B skcuepumente CIINH, pasno
0.56 + 0.06. Pazymmune B IIOBEJIEHNN W 3HAYEHHUU OTHO-
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Puc. 2. OTHomenue BbIxog0B 7 /7 mia asyx mumeneii: yriepon (a) m soabdpam (b). IIITPUXOBLIME JIMHUAME YKA3aHA

00J1aCTh BO3MOXKHBIX 3HAYEHU BBUAY HaJIMUUA CUCTEMATUICCKUX HOFpeIHHOCTefI

menns d/p B sxcriepumentax @OJIC u CIINH, Bo3moxk-
HO, TOBOPHUT O PA3HBIX MEXaHU3MaX POXKJIEHU TeHTpO-
moB. Ilomuepkuem, uro mannble @OIC B orTimume or
nmarabix CIINH #He BBIXOIAT 38 KMHEMATHIECKYIO TPa-
HUILy HYKJIOH-HYKJIOHHOTO B3ammo/ieiicTeus. BeposTho,
B akcrepumenTe CITNH mabsrogaercst mporece mpsMoro
BLIOMBAHUS U3 A]€P IUIOTHBIX MHOIOHYKJIOHHBIX (MHO-
FOKBaPKOBBIX ) KOH(MUI'YDAITHIA.

B pa6ore [1] 6bLI0 C/IeaHO TPEJIIOIOKEHTE O TOM,
9YTO WCTOYHUK KYMYJIATUBHBIX YaCTHUI[ M30TOIMHIECKU
CUMMETPHYEH, TAK KaK U3MEPEHHOEe B 9TOi pabore OT-
nomenue 7 /7" ~ 1. Ha puc.2 npeacrasieHo OTHO-
IeHne BBIXOJOB T /7, MoJIydenHoe B JAHHOM JKCIe-
pUMEHTE IJIsT YTJIEPOIHOM U /1711 BOTBGMPAMOBO# Mutie-
Hell, B 3aBUCUMOCTH OT mMItysibca. [ludpsl, mpuseaeH-
HblEe Ha PUCYHKE, MMOKA3BIBAIOT OTHOIIEHWE YUCja Heii-
TPOHOB K YHCJIy IIPOTOHOB JIJIsI JIAHHOTO sipa (n/p) u co-
OTHOIIEHNE BAJIEHTHBIX KBAPKOB B JaHHOM siape (d/u).
[TyHKTUPHBIMU KPUBBIMU ITOKA3aH KOPUIOP BO3MOKHBIX
3HAYCHU, MMEIOIMNUII MEeCTO M3-3a HaJU4YUs CUCTEeMa-
THYECKOH MOrPENIHOCTH, KOTOpas CBs3aHA C HETOYHO-
CTHIO U3MEPEeHUsl YHC/Ia ITPOTOHOB, MPOIIEIINX depe3
MUIIIEHb, U He 3aBUCUT OT nMITybca. OneHka cucreMa-
THYECKOI OIMMUOKM ITPOBOUIIACH IIyTEM CPABHEHUS JIAH-
HBIX, 0Ty YeHHBIX IIPA HaOOpe CTATUCTUKY Ha, yCTAHOB-
ke CIIMH B pasuble roanl. B mpemerax BO3MOXKHOI 1O-
TPEIIHOCTA U3MEPEHUs He IIPOTUBOPEYAT IIPEIII0JIONKe-
muio, uro - /7t = 1.

VuoMsiHyTas BBINIE CHCTEMATHYIECKAS ITOI'PENTHOCTD
He BJIUSIET Ha COOTHOIIEHHUS MEXKY BBIXOJAMU YACTHIL

Pa3JIMIHOro TUNa (JaHHbIe Ha PUC. 1), IOCKOIbKY UIIeH-
THhUKAIMS JACTUI] OJJHOTO 3HAKA OCYINECTBJISIETCS B
IpeJieiax OJHOTO U TOTO YK€ M3MEPEHUs.

B macrosimee Bpemst HanboJiee MOMy/ISIPHBIE MOJIEN
MEXaHU3MOB 00PA30BaHUs KYMY/ISTUBHBIX YaCTHUIL IIPE/I-
[IOJIATAOT, YTO B SAPaX IMPUCYTCTBYIOT JIUOO MHOTOHYK-
JIOHHBbIe (MHOIOKBapKOBbIe) 00pa30BaHusl, HA3bIBAEMbIE
daykronamu 1], mbo korbDUrypanmuu KOppeInpoBaH-
HBIX HA MAJIBIX PACCTOSTHUSIX TOUYCUHBIX HYKJIOHOB (MO-
nenb SRC — Short Range Correlations) |8, 9].

[Tpu BeIOMBaHUU (DIYKTOHOB MOXKET HADJIIONATHCS
MOBBINIEHHBINA BBIXOJ sSIIEPHBIX (bparMeHToB. Ecim ke
paboraer mexanuzm SRC, To mnpu BBIOMBAHUU KOppe-
JINPOBAHHBIX HYKJIOHOB C OOJIBIIIME OTHOCUTEJHbHBIMI
UMITYJIbCAMHU CPEHEe YUCTI0 PETUCTPUPYEMBIX OapUOHOB
JIOJIZKHO OCTaBaThCs OTM3KUM K efaununtie. VI3 puc. 1 Bu-
HO, 9TO BBIXO/I SIJIEPHBIX (DPPATMEHTOB PACTET C POCTOM
umnyabca. Ha puc. 3 mpuBeseHa 3aBHCHMOCTD CpeJIHE-
ro 6apuoHHOTO Yncjia Ny, JJIs PECUCTPUPYEMbBIX dac-
tur, o1 uMirysabca (Npyy ecTb orHOmeHne (o, + 204 +
+ 304)/(0r + 0p + 0q + 0t), TOE Ox, Op, Og U Oy — Ce-
YeHUsi POXKJIEHUs MMHOHA, IIPOTOHA, JIEHTPOHA U TPUTO-
ua). IIpesblinenne Besaumanuoit Ny, €IUHUIBL ¢ POCTOM
UMITYJIbCA MOXKHO PACCMATPUBATH KaK yKa3aHWe Ha TO,
9TO B JJAHHOM CJIyYae JIOMUHUDYET MEXaHU3M BbIOUBa-
uust GIIYKTOHOB, a He MexauumsMm SRC.

OcHoBHbBIE BBIBObBI. B pabore mpeicraBiaeHbl mep-
BLIC JAHHLIC 1O 0OpasoBanmio w1, p, d m t YacTum,
POXKJIAIONIIXCS ¢ OOJIBIIUMU P B TPEJIKYMYJISITUBHON 1
KyMyJasaTuBHO#I obacTax. HabmmomaeMblit BBIXO TPOTO-
BbIIL 9—10
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Puc. 3. Cpenuee 6aproHHOE 9HCIIO JJIst 3aPETUCTPUPOBAH-
HBIX IIOJIOXKUTEJIbHO 3aPsI?)KEHHBIX YaCTHUI] B 3aBUCUMOCTHU
OT UMILYJIbCA

HOB U JIETKUX SIAEPHBIX (pparMeHToB d U t MOYKHO pac-
CMaTpUBaTh KaK yKa3aHHe Ha JOMUHHUDOBAHHUE B 3TOU
KUHEMATUIeCKO 00J1acTH TPOTECCOB B3aWMOIEHCTBUA
¢ MHOT'OHYKJIOHHBIME (MHOIOKBAPKOBBIME ) KOHMUI'Ypa-
[USIMA, KOTOPBIE MOTYT OBITH IIPOSIBJIEHUSIMUA XOJIOJTHOIM
CBEPXILIOTHOM OAPUOHHON MAaTEPUN B sIpax.
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