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AJIEMEHTAPHbBIE YACTHULbI U NOJIA

U3MEPEHHUE BbIXOJ0B MMOJO)KUTEJIbHO 3APS)KEHHDbIX YACTHULL
MoJ, YrJiOM 35° BO B3AUMOJENUCTBUSIX MPOTOHOB
C AAEPHbIMU MULUEHSIMHU T1PHU 9HEPI'UH 50 B
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BriepBbie 1oJyueHbl UMITYJIbCHBIE CIIEKTPBI KYMYJISITHBHBIX YACTHIL B 06/1aCTH 60JIbIINX Pp B peakuuu pA —
— hT + X. Dkcnepument Bbinoanen Ha ycranoske CITUH (M®B3, [poTeuHO) Ha nyuke MPOTOHOB C
sueprueit 50 5B, B3aumoneiictBytouwx ¢ sapamu C, Al, Cu u W. [ToJioKkuTesIbHO 3apsiKeHHble YaCTHILbI
perucTpHpoBa/IMCh MO YrioM 35° B Ji.C. M B JManasoHe rnonepedyHbix umnysbcos ot 0.6 no 3.7 I3B/c.
Ha6ntoneHa cuiibHast 3aBUCUMOCTb CEUeHHsT POXKIEHHS UACTHIL OT aTOMHOTO uuc/a. B mpeikymysiTHBHOM
o6J1acTH MpoBeJieHo cpaBHeHue ¢ pacueramu o Mojenssm HIJING u UrQMD.
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BBEIEHHWE

Onna M3 camblX MHTEPECHBIX MpobJeM HCCeno-
BaHUSl SIJIEPHON MaTepuM MPU PasHbIX TemIlepaTy-
pax u MJAOTHOCTSIX — 3TO UCCJIeJ0BAHHE BO3MOXKHOCTH
noJiydeHusi B JaOOpPaTOPHBIX YCJOBHUSIX M M3YUeHHS
CBOWCTB CBEPXIIJIOTHOTO COCTOSIHUS SIICPHON MaTepPUU
[1], uTo siBAsIeTCSt OCHOBHOM 3a/iaueil B IporpaMme pa-
00T Ha OYJIyLIMX YyCKOpPHUTENbHBIX KoMmyiekcax HUKA
[2] u FAIR [3]. OnHako npu CTOJKHOBEHHH TSIKEJbIX
sJIep CHrHaJs 00 06pa30BaHUU CBEPXIIIOTHON S1IEPHON
MaTepuH COMPOBONKAAETCS OFPOMHBIM UMCJIOM (POHO-
BBIX UACTHIL. DTO JleJlaeT TaKue IKCIePUMEHThI OUeHb
HENpOCTbIMH METOJIMUECKH W OYeHb CJIOKHBIMH 51
TEOPeTUUECKOH HHTEPIIPETALIMH.

Jlpyrasi BO3MOKHOCTb CBsI3aHa C TeM, UTO CBepX-
NJIOTHOE COCTOSIHHE MOXKeT MPUCYTCTBOBATb B sijiep-
HOH MaTepuH KakK KBAaHTOBasi KOMIIOHEHTA B BOJIHO-
Boil ¢yHkumu. B mpoueccax ¢ GosabliMMM Tepeja-
YaMu 3HEPTHH, WIYLIMX HA MaJbIX PacCCTOSIHUSX U
BpeMeHaX, MOXKHO BM3YyaJIM3UPOBaTh 3TH KBAHTOBbIE
cocTosiHus. [Ipu B3aUMOIEHCTBUH C XOJIOJHON CBEPX-
MJIOTHOH KOMITOHEHTOH JIOJI2KHBI HaOJII01aThCsl XapaK-
TepHble CHUTHAJIbl He TOJIBKO B SIAPO-SIIEPHbIX, HO U B
aJiPOH-SIEPHBIX M JIENTOH-AEPHBIX CTOJKHOBEHHSX.
BaaumojielicTBHe ¢ MJIOTHOU KOH(UTYpallleil B siipax

DUuctutyT dhusuky Bbicokux snepruii, [Ipotsuno, Poccus.

DOGbLeAMHEHHDIH HHCTUTYT AAEPHBIX HccienoBanuii, JyOHa,
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JIOJI2KHO MPUBOJAUTH K PACUIMPEHUI0 KHHEMATHUECKOH
00JIaCTH 3a TIpefiesibl, JOMYCTUMbIE MJIs1 CBOOOJHBIX
JIENTOH-HYKJIOHHBIX WJIM aIpOH-HYKJOHHBIX B3aUMO-
JIeHCTBUH.

Nnes o cyuectBoBanun B sapax QuyKTyauui
si7IepHOM MJIOTHOCTH BOCXOJIUT K runoTese byioxuniena
[4]. MUccnenoBanus kuHeMaTHueCKOlH 06J1aCTH, 3arpe-
LIEHHOH 1151 IPOLECCOB CO CBOOOJIHBIMU HYKJIOHAMH,
MPOBOJSATCH B TeueHHe MHOTHX J€CATKOB JIeT U MpH-
HecsM 60JIbIION 00beM KCTepUMEHTAJbHBIX JTaHHBIX
(cm., nanpumep, [1, 5]). Ilpouecchl ¢ poxaeHnem
YyacTull B “KMHEMAaTHYyeCKH 3arpelleHHylo” 006J1acTb
NOJyUUJIM Ha3BaHHe “KyMYyJISITHBHbIE NPOLIECCHI”.

Oco6blil nHTEpec npejcTaB/sieT 064acTb OOJbIINUX
MoTepeuHbIX UMMYJAbCOB (Pr), B KOTOPOH KyMmyJisi-
THBHbIE MPOLLECCHI IKCIIEPUMEHTANbHO He HCCJ/1e10Ba-
guch. Teopernueckuil anaaua [6] mokasas, uTo MNpH
X7 ~ 1 OCHOBHOH BKJaJ JOJ2KHBI 1aBaTb MPOLECCHI
B3aMMOJIEHCTBHS C MHOTOKBAPKOBBIMU (MHOTOHYKJIOH-
HBIMH) KOH(UrypauusiMd TPy MajioM BKJaje ¢hoHO-
BbIX TpolleccoB mnepepaccesinusl. 3aech X7 — 104
OT MaKCHMaJIbHO BO3MOXKHOTO MOMEPEYHOr0 UMIYJ/Ib-
ca, 2Pp/+/s, a $ — UHBapUaHTHAsl SHEPTUsT HYKJIOH-
HYKJIOHHOTO B3aUMOJIEHCTBHS.

Llesbto Hacrosiiell paboThl SIBJASIOCH MPOBEe-
HHE TIepBbIX M3MEPEHHUIH HHKJ/IO3MBHBIX CIEKTPOB B
NPEeAKYMYJISATHBHON U KyMYJIITUBHOH KHHEMATHUECKHX
o6JacTsX rpu GOJbLIMX MOMEPeUHbIX UMMyJbcax. B
NPeKyMYJISITUBHON 00JIaCTH BbINOJHEHO CpaBHeHHe
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Puc. 1. Cxema ssiemenToB yctanoBKu: T — muiiietb; Q1, Q2, Q3 u Q4 — maruuthble jun3bl; M 1, M2 — Maruuthbl, BbIBOJSILIHE
YaCTHIBI U3 ropsiuel 30Hbl, M 3 — aHaJU3UPYIOUMI MAaTHUT; S — HAaG0p CUMHTHILISILIMOHHBIX TPUTTEpHbIX cueTunkoB; PC, DC —
NPOBOJIOUHbIE KaMepbl TPeKOBOK cHcTeMbl; H  RPC — 3jieMeHTbl BpeMSITPOJIETHOH CHCTEMbI (TOI0CKOI H PE3UCTHBHASI TIJI0CKAast

Kamepa).

C TIpelCKA3aHUsIMH  CYLIECTBYIOUIMX —TMOTMYJISIPHBIX
MOHTe-KapJo-reHepaTopoB, CMOCOOHBIX MOJEIHPO-
BaTb MPOTOH-SJIEPHOE U SIIPO-siIepHOE B3aUMOJIEH-
CTBHSI.

1. YCTAHOBKA CITMH U JETAJIU
[TOJIVUHEHHW A JAHHBIX

B nacrosinieit kondurypauuu ycranoska CITMH
npeJcTaB/seT coOOH OJIHOMJIEUeBOH CIEKTPOMETpP C
y3Koil aneptypoi. CxemMa YCTaHOBKM MOKa3aHa Ha
puc. 1. O6opynosanue yeranosku CITMH pasmenieno
Ha JBYX MJOWIAJKax — B “ropsiueii” W “XoJ0aHOH”
30HAaX, pasieJ/IeHHbIX MexK 1y COO0H paiuallMOHHOH 3a-
uwmTor. B “ropsiueii” 30He pacroJfioxKeHbl MydKOBbIH
npousIoMeTp, MUILIEHb U 1IECTh 3J1EMEHTOB MarHHUT-
HOW OMTHKH yCTAHOBKH. M3MeHsisi MoJIoyKeHHe 111eCTH
MarHUTHBIX 3J1€MEHTOB, MOXKHO OTOHpPaTh YaCTHLbI,
BblJI€TAIONIME M3 MHIIEHH MOJ YIrJaMH B JHanasoHe
22°—55°, ¥ BLIBOJIUTh UX Uepe3 KaHaJ B 3allUTe B “X0-
JIOJIHYI0” 30HY, TJle pacroJioyKeHa TpUrrepHasi U aHa-
JIM3UPYIOLLLAsT YacTH YCTaHOBKH. JlaHHble HacTosilel
paboTbl HabGpaHbl 4151 yraa 35°. CoBnajieHne CUrHaJIoB
C TIATH CUMHTHJLISIIIMOHHBIX CUETUMKOB, PACTIOJIOKEH-
HBIX JI0 M T0CJIe aHaJusupymolero maruuta (M3),
SIBJIIETCSI TPUTTEPOM JIIst CHCTeMbI cGopa aHHbIX. CH-
cTeMa MpoBOJIOUHbIX KAMeP, CTOSILIMX [epejl MarHUTOM
M3 u mnocje Hero, Mo3BOJISIET HU3MEPSTb HMMIYJbC
yacTHlbI ¢ paspetenneM o (p)/p~ 3 x 1073, YrioBoii
aKCenTaHc YCTaHOBKH COCTAaBJISIET MO asuMyTy Ap =~
~ 100 mpan, a no noJasipHomy yray A6 =40 mpan.
3axBaT YCTAHOBKH IO HMIYJIbCy MeHsieTest oT 5.5%
npu 1 TsB/c 1o 3.5% npu umnyasnce 6 [5B/c. Bpewmsi-
MpoJieTHast CHCTeMA COCTOUT M3 CLUHTHJJISIIMOHHOTO

roJI0OCKOTa, PACroJI0XKEHHOTO Ha BXOE B “XOJI0HYIO”
30HY, U MHOT03a30PHOH PE3UCTUBHOMU MJIOCKOH Kame-
pbl, PACIOJNIOXKEHHOH B KOHIIE CIIEKTPOMETpa.

HaGop naHHbIX MpOBOJMJICS Ha MPOTOHHOM MyuKe
yckoputesisi ¥-70, BoiBesieHHoro B KaHas Ne 8 mpu
MHTEHCHBHOCTH ~5 x 10'2 npoTOHOB Ha MMILIeHH 3a
k. JlurenbHocTh copoca coctasasiia ~1 c. Me-
N0JIb30BaJMCh YeThIpe TOHKUE MHILIEHH, HX TOJIIIHHbI
npuBejieHbl B Tabu. 1.

Bce uerbipe MullleHM 3aKpernJieHbl HA OJIHOH paMKe
¥ BBOJMJIMCH B My4OK roouepenHo. Takum oGpasom,
pasHble MUIIEHH 00Jydaauch Mpu OJU3KUX MapaMeT-
pax nyuka. Jlns Kaxaod W3 MULIeHed H3Mepsiics
BBIXOJl 3aPSPKEHHBIX YacTHIL ¢ uMmnyJabcamu ot 1.0 10
6.6 [9B/c, uTo COOTBETCTBYET AMANa30Hy MOMepeuHbIX
umnyascos Pp = 0.6—3.7 [3B/c.

®oHoBble COOBLITHSI BbI3BIBAIOTCS YACTHIIAMM, KO-
TOpble, He MPOXOJsl M0 MJ1euy CleKTPOMeTpa, MPOHH-
KatoT B "X0JI0JIHYI0"30HY H NPOU3BOJAT cpabaThiBaHue
TPUITEPHBIX CLUMHTHJISILMOHHBIX CUETUMKOB. YUTOOBI
M3MepUTh BKJAJI (POHOBBIX UACTHIL, B CAMOM HauaJe
nJeya CreKTpomMeTpa MexKLy epBoi U BTOPOH MarHmT-
HbIMH JiiH3aMK (Q1 1 Q2 Ha puc. 1) ycranaBauBascs
CTaJbHONH LMJMHAD (3aTBOp) B 4 fiJiepHble JIIUHBI.
Bkaan ona namepsiiicst pu nepekpbiToM ¢ NOMOLLbIO

Ta6aunua 1. ToyuHbl MULLIEHEH, MCIIOJb30BAHHbIX B Ha-
crosiel pabore

Muuens Yraepon|Anmomunuii| Menb| Bosbdpam

0.86 0.81 0.90 0.64

Tonuwmna [r/cm?]
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M3MEPEHUE BbIXOIOB ITOJIOKUTEJIbHO 3APSDKEHHDIX HACTHLL
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Puc. 2. Tosst poHOBBIX COOBITHH AJIs1 Pa3HbIX 3HAUEHUH
UMIyJbca TpH paboTe C YIrJepoAHOH U BOJb(MPaMOBOK
MHLLIEHSIMH.

3aTBOpA MyTH TPOXOXKJEHHS YACTHIL 110 TJledy CreK-
tpometpa. Kak npumep, 10/isi (OHOBBIX TPHUITEPOB
rokasaHa Ha pHuc. 2 JJIsl IBYX HCIOJb30BAHHBIX MH-
1IeHel, yryIepoIHOK H BOJIbPaMOBOH, B 3aBUCUMOCTH
OT UMITYJIbCA TOJIOMKHUTEIbHO 3apsKEHHOH UaCTHLIbI.
M3 pucyHKa BHJHO, UTO BKJaj (DOHA pacTeT ¢ POCTOM
MMITyJIbCa U B CJIyUae yrJepoIHON MULIEHH COCTABJISIET
~13% npu 6.6 [3B/c. lns Bonbdpama pons dona
NpH MaKCHMaJIbHOM HMIyJbce cocTasisieT 4%. Bee
MPUBOJIUMbIE J1aJiee SKCIIePUMEHTaJIbHbIE TaHHbIE M0~
npaBJieHbl Ha BKJIAJL OHA.

HHTEHCHBHOCTb MPOTOHHOTO MyuKa M3Mepsiiach C
MOMOIIIbIO KaMepbl BTOPHUHOM sMuccHH. [Tonepeunble
reoMeTpHuecKue XapakTePUCTHKHU MPOTOHHOTrO MyuyKa
U €ro ToJioKeHHe KOHTPOJHUPOBAJIUCH TOCPEICTBOM
JIBYXKOOPJIMHATHBIX MpocdhuioMeTpoB (16 KaHaloB Ha
MJI0OCKOCTh, LIAT 3JEKTPOAOB — 2.5 MM, TOJIIMHA 10
nyuky — 10 mr/cm?), ocHallleHHbIX UyBCTBUTeJILHOF
3JIEKTPOHUKOH.

2. JAHHBIE TTO MHKJIIO3MBHbBIM
CITEKTPAM. CPABHEHME C MOJEJIFIMU
UrQMD U HUJING

Jlna Bcex ueTblpex MHUlIeHeH ObLIM MOCTPOEHBI
MMITYJIbCHBIE CIIEKTPbI B BUJIE IBOHHOTO THh(epeHIn-
aJIbHOTO CeueHHsl, OnpeieleHHOro Kak

d?o A 1 1

— NPT
AP~ NapteAPAQ Ny

rie A — YucJIo HYKJOHOB sipa; Na — uucyo ABora-
JIpO; p — MJOTHOCTb MUIIEHH; ¢ — TOJIIIMHA MHIIEHH;
Ap n Al — akcenraHC YCTAaHOBKH IO HMIYJbCy H
TeIeCHOMY Yrily; Nprot — MOJHOE YKCJ/IO TIPOTOHOB,
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Puc. 3. JIBotinoe muddepenmanbHoe ceueHne 1Jisi pox-
JIEHUST MTOJIOXKUTEJIBHO 3apSKEHHBIX UACTHLL, BbIJICTAIOLINX
noa yriom 35° BO B3aUMOJEHCTBHSIX MPOTOHOB C ue-
ThIPbM$1 Pa3HbIMH MHULLEHSIMH. BepTukasnbHas wrpuxosas
JIMHHMS — KMHEMaTHUeCKui mpefen ans ynpyroro NN -
paccestHusl.

HaMpaBJIeHHbIX Ha Muiienb; N** —wuucego tpurre-
pOB JUIsl JaHHOTO WMITyJbca. BesnuuHa € onucbiBaet
MOTepH, BO3HUKAIOILIME TIPU TPOXOXKAEHHH YACTHIL T10
JuiiHHOMY (~30 M) ey criekTpoMmerpa, H 3hdek-
TUBHOCTb TPUITEPHOH cUcTeMbl. BesuunHa eApAS2
paccuuThiBajgach MyTeM MOJENHPOBAHHUS C MOMOILLLbIO
nporpaMmmbl GEANTS3, kyna Oblii 3a/102KeHbl apa-
MeTpbl BCEX 3JIEMEHTOB YCTAHOBKH.

Benuuunbl apoitHoro auddepenumranbHoro ceue-
HHSl, U3MepEHHbIe JJIsl MOJIOKHUTEJIbHO 3apsi2KEHHBIX
YacTHIL B 3aBMCUMOCTH OT IMOJIHOTO MMIyJibca, MpH-
BeJleHbl Ha pUC. 3 /s Bcex ueTbipex MulleHedl. Ha
BEpXHEH rOpU30HTAJbHON LIKaJe MOKAa3aHbl 3HAUEHUs
nornepevyHoro umnyJbca, Pr. BepTukasnbHasi LTpuxo-
Basi JIMHUSI COOTBETCTBYET KHHEMATHUECKOMY Tpejiesy
JUist yripyroro pp-paccesiiusi. O6sacTb nonepeuHbix
UMIYAbLCOB Gosiee ~2.5 [5B/c nexut B KMHEMATH-
4yeCcKOH 00J1acTH, 3anpeLleHHON 1Jis1 B3aUMOJeHCTBUS
cBOGOMHBIX HYKJOHOB. Takum o6Gpa3oMm, JaHHble Ha
pHUC. 3 MOATBEPKIAIOT CYLIECTBOBAHNE KYMYJISITHBHBIX
YacTHlL B 06/1aCTH OOJIbIINX MONEPEUHbIX HMITYJIbCOB.

CraTtuctiueckast oliMOKa B H3MEPEHHbIX CeueHUsIX
cocrasisieT MeHee 1% ans umnysbcos P < 5 [sB/c.
C poctom ummyabca Beiie 5 [5B/c srta ommoka
pacter u npu P = 6.4 [3B/c cocraBnser 6% ans
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Ta6auua 2. 3HaueHust napametpoB A, B, C, D, HalileHHbIX TTPH aNMpoKCUMALIUH CMIEKTPOB

Muienb A, m6H c 3B~ ¢p~t B, cB»B™! C,c?HB2 D, 3 3B~3

C 629.8 +£13.8 —1.626 £0.012 —0.272 £0.024 0.0146 + 0.0005
Al 1165.0 = 84.9 —1.473 £0.069 —0.266 £ 0.021 0.0132 + 0.0019
Cu 3374.8 +190.9 —1.612 £ 0.056 —0.191 £0.016 0.0059 + 0.0014
W 10290.0 + 1116.8 —1.604 £0.102 —0.171 £0.029 0.0040 + 0.0025

Bosibhpama u 12% nast yrnepona. OwmnbKH, npuBe-
JIEHHble Ha pHUC. 3—6, SBJISAIOTCS TOJBKO CTaTHCTH-
yeckuMu. OlleHKa CHCTEeMaTHUeCKOH OIIMOKH B M3-
MepPEeHHbIX CeueHHUsIX C/leslaHa MyTeM CpPaBHEHHs JaH-
HbIX, HaOpaHHBIX B pa3Hoe BpeMms. JTa olnbKa He
3aBUCHUT OT HUMIYJbCa U MOXKET J0CTHraTh MOPsiKa
20%. OCHOBHO# BKJIaJl B CHCTEMATHUECKYIO OLIHOKY
JIaeT HETOYHOCTb H3MePEHHs YHCJIa MyYKOBbIX YACTHIL,
npolieannx uepes MuliieHb. Kak 6b110 ckazaHo Bhbillle,
pa3Hble MHIIEHH 00JyYyaJucCh B TMyuke TpH OJIM3KHX
YCJIOBHUSIX, TO3TOMY CHCTeMaTHuecKasi MorpeHocTb B
M3MepeHHH OTHOLIEHHUsI CeUeHUl HUKe, UeM Torperi-
HOCTb M3MepeHHs camux ceueHni. Cucremarnueckas
omnbka B U3MEPEHHH OTHOILIEHHUsT GblJla orpeiesieHa
Kak ~7% ryTeM CpaBHEHHsI MOBTOPHBIX M3MEpPEHHI,
C/IeJIaHHbIX B pa3Hoe BpeMsl.

CnuJioliHble KPHUBbIe HA PUC. 3 MPEACTABJSIOT CO-
60 pe3ysbTaT anmnpokcuMalmu augdepeHinansbHbIX
CHEKTPOB /15 UMMy.bcos P > 1.5 [5B/c Bepaenn-
eM Aexp(BP 4+ CP?+ DP3), tne A, B, C u D—

W/
20

12+

0 1 3 5 7

P, I'sB/c

Puc. 4. OTHollleHHe BBIXOJOB MOJIOYKUTENBLHO 3apsizKeH-
HBIX YaCTHIL BO B3aUMOJEHCTBHSX MPOTOHOB C BOJIb(pa-
MOM H yriiepojioM. Touku — 3KCrepUMeHT; KpUBbIE: LITPU -
xoBasi — UrQMD, crtotnasi — HIJING.

cBoOO/IHble MapameTpbl. [losyueHHble B pesyJbraTte
anmnpokcuMauyu Besuuudbl A, B, C'v D 1 ux ouin6xu
NpUBeJieHbl B Ta0J1. 2 /151 BCEX MUILIEHEH.

CorocraB/ieHue 3KCrepUMEHTabHbIX JAHHBIX C
pacyeTamu Mojiesiel, paboTaloLIUX B MPEAKYMYJIsSITHB-
HOU 06JiacTH, ObIIO MPOBENEHO JJISI OTHOILIEHUS BbI-
X0/10B h" Ha pasHbIX MULLIEHsIX. DKCIEPUMEHTabHbIE
JlaHHble CPaBHUBAJIUCh C pe3yJibTaTaMM pacueToB Mo
NONyJsIiPHbIM B (PU3HKE BBICOKMX IHEPrHH MOJEJSIM:
UrQMD (Bepeust 3.3)[7] v HIJING (Bepcus 1.34)[8].
[Tporpamma UrQMD (Ultra-relativistic Quantum-
Molecular-Dynamics Model) npeacrapssier co6o#
MHKPOCKOMHUECKYIO TPAHCMOPTHYIO MOJEJb, B KO-
TOPOH Pa3bIrPbIBAOTCS MHOXKECTBEHHbIE B3aUMOMCH -
CTBHS$ HAYa/IbHBIX YACTHIL M BHOBb POXKJIEHHBIX YACTHII,
BBITIOJIHSIETCS (pparMeHTalllsi [BETOBBIX CTPYH B aj-
POHbBI, MOJIEJIUPYETCSsl pacnajl aipoHHbIX PE30HAHCOB.
dta Moje b aKTMBHO HCMOJb3YeTCsl JIJIsi CpaBHEHHUS
C JIAHHBIMH MO POXKJEHHIO aJPOHOB B CTOJKHOBEHHH
TsDKeNbIX HOHOB. [Ipumepsl ncnosn3osanus UrQMD
MoxKHO HautH B paborax [9, 10] CorpynHuuecTBa
NA49. INporpamma HIJING (Heavy lon Jet INterac-
tion Generator) 6bl7a co3aana JJisi OMUCAHUS POXKIE-
HUS yacTuil B pp, pA u AA-B3auMoJeHCTBUAX C MO-
MOLLbIO MOJIEIMPOBAHHST MHOXKECTBEHHOTO POXKJIEHHS
ctpyil. Ocobennoctbio HIJING siBaisiercst BKIIoUeHMe
YKECTKOTO H TTOJIY2KECTKOTO paccestHust TapTOHOB ¢ Te-
peTaHHBIMH UMITYJIbCaMH B HecKosibKo [3B. Pacuetsi,
BBIMOJIHEHHbIE 110 3TOH MOJieNH, ucnodbaytores [11,
12] npu aHanu3e naHHBIX KCTIEPUMEHTOB HA YCKOPH-
tesie RHIC.

Ha puc. 4 mnokasanbl u3MepeHHble OTHOLIEHHS
BbIX0JI0B vacThll Ha W- u C-MHlLIeHsIX B pacuere
Ha OJIHO B3auMojeicTBHe. 31ech Ni,4 03HauaeT yuc-
JIO B3aUMOJIEUCTBHE B MHUILIEHH. DKCIEPUMEHTaIbHbIE
JlaHHble Ha PUCYHKE CPABHUBAIOTCS C MPeJICKA3aHUSIMU
mozeneit HIJING (cruiomnas xpusasi) u UrQMD
(wrpuxoBasi). Buano, uro npenckasanust HIJING u
UrQMD He cOOTBETCTBYET U3MEPEHHBIM BeJMUHHAM.
AHasiornuHoe cpaBHeHHe SKCIepUMeHTaNIbHbIX JaH-
HBIX C STHMH YK€ MOJIEJISIMH MTPOBEJIEHO Ha PHUC. D, TJie
nokasaHo otHouleHue BbixogoB Ha W u Cu. Kak u
B cyuae ¢ otHoweneM W/C, sKcrepumMeHTaabHble
nauubie s otHotennss W/Cu M1oXo onuchiBaloTes
KPHUBBIMH, MOJIydUEHHBIMH [TPH MOJIEIMPOBAHHUH.
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M3MEPEHUE BbIXOIOB ITOJIOKUTEJIbHO 3APSDKEHHDIX HACTHLL
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Puc. 6. [Tokasare/ib cTeneHHON 3aBUCHMOCTH CEUEHHS OT
ATOMHOTO HOMepa, NPUBENEHHBIH KaK (yHKLHS Nomnepeu-
HOTO HMITYJIbCa.

KyMmynsiTHBHBIE TpoliecChbl XapaKTepU3YIOTCsT CHITb-
HOH 3aBMCHUMOCTbIO OT aToMHoro uucaa [5]. Ilpu
napaMeTpu3alliy CeueHus CTerneHHol pyHKipen ~ A%
BeJIMUMHA (v JIJIT KyMYJISTHBHBIX UaCTHI] MOXKET ObITh
6oJblile enuHulbl. Ha puc. 6 npuBeneH nokasaresb
CTEIMEHU v, MOJYUEHHbIH U3 OTHOLLEHHUSI CeYeHUH Ha
BoJIbhpaMe H yrjaepoJie ¥ NpejicTaBAeHHbIH Kak (hyHK-
LMsl TOMEePeYHoro uMmMnyJbca. PUCyHOK MokasbiBaer
pocT BeJMuuHbl ¢ ¢ poctoM Pr. Tlpu Pr ~ 3.5 5B/c
MoKasaTeJb CTENeHH JOCTHIaeT BeJHUHHbI ~1.37.

K cunbHol A-3aBUCHMOCTH MOKET MPUBOJIUTh Tle-
pepaccesiie BTOPUUHBIX aJPOHOB Ha HYKJOHAX Spa.
B HacTositie# paGoTe Mbl He TIBITAJIUCh OLIEHUTh BKJIA]
3TOro Tpotiecca. 3ameTuM, uto B paborax [13—15]
ObIO TIOKA3aHO, UTO B peaklUsiX POXKJIEHUs aHTH-
MPOTOHOB U JIPYTHX aJpOHOB B pA-B3aUMOJEHCTBHSIIX
npu sHeprusix nporoHoB 10 u 70 I3B g vacrtuiy
C UMMyJbcOM OoJiblie [—2 [5B/c Bkaan BTOPHUYHBIX
B3aUMOJIEUCTBUH MaJl.
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B pa6oTe noJtyueHbl CrieKTPbI MOJOKUTENbHBIX Ua-
CTHULI, BbIJIETAIOUIMX MOJ yIrJioM 35° B JI.C. IPH B3au-
mojieictBuu 50-13B npoToHOB co caenyoUMH siep-
HbiMd MutensiMu: C, Al, Cuu W. Miamepenust BbInoJi-
HeHbl B JiManas3oHe MOorepeuHblX MMIYJbCOB BIJIOThH
10 Pr = 3.7 IsB/c, BK/I0uas KiHeMaTHUeCKH 3arpe-
LeHHylo (KyMyasTHBHYI0) obaacts Pr > 2.5 TsB/c.
O6paszoBaHue KyMyJIITUBHBIX UYAacCTHIL C OGOJIbIIUMH
rornepeuHbIMM MMIyJbcaMu Ha0Ji0/1a/10Ch BIEpBbIE.
Ceuennsi 06pa3oBaHusi KyMyJIITUBHBIX UACTHIL CUJIbHO
3aBUCAT OT aTOMHOro Beca MulleHd. HabumoneHue
KYMYJIITUBHBIX YacTHIL ¢ GOJbUIMMU Pr B COBOKYI-
HOCTH C CHJIbHOH A-3aBUCHMOCTBIO MOYKET CJIYKHTb
yKa3aHUeM Ha TO, UTO B KCIEPUMEHTE 3aperucTpH-
pOBaHbI MPOLECCHl XKECTKOIO PaCCesiHUS Ha MJOTHBIX
MHOTOHYKJIOHHBIX (MHOTOKBAaPKOBbIX ) KOH(UTYpaLIHsIX
B sizipax. [IpeacraBiisieTcsi MHTEPECHBIM MPOJIOJIKEHHE
KaK 9KCIEpUMEHTa/bHbIX, TaK U TeOPETHUECKHUX HC-
cJIefloBaHui HabJI01aeMbIX (PAKTOB.

[ToJstyueHHbIe B MPEAKYMYJISITUBHON 06J1aCTH CIIeK-
TPbl CYILIECTBEHHO PACXOJATCS C MNpelcKasaHUusiMHU
CTaHJAPTHBIX MOHTe-KapJo-renepatopoB UrQMD u
HIJING, nperenaytoumx Ha onucanue pA- n AA-
B3aUMOJIEHCTBHH.

ABTtopbl npusHaTesnbHbl pyKoBojactey [HIL MPBI
3a TOJUIEPXKKY JaHHOTO HCCJ/EL0BAaHUs, MepCoHaly
OTJIeJIEHUsT YCKOPHUTEJISl U OT/IeJIeHHs] MyuKoB 3a 3¢-
tbexTuBHYylO padoty ¥Y-70 u 8-ro kaHasa. ABTOpbI
takke Oaarogapsat A.T. TosoBuHa 3a HeoleHHMYIO
TEXHUUECKYIO TMOJUIEPKKY MPH MOJIrOTOBKE YCTAHOBKH
K TPOBEJIEHUIO H3MEPEHHI.
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A MEASUREMENT OF THE YIELD OF THE POSITIVE PARTICLES
ESCAPING AT 35° ANGLE FROM PROTON INTERACTIONS
WITH NUCLEAR TARGETS AT ENERGY OF 50 GeV

|V. V. Ammosov], N. N. Antonov, A. A. Baldin, V. A. Viktorov, V. A. Gapienko, G. S. Gapienko,
A. A. Golovin, V. N. Gres, A. A. Ivanilov, V. I. Koreshev, V. A. Korotkov, A. I. Mysnik,
A. F. Prudkoglyad, Yu. M. Sviridov, A. A. Semak, V. I. Terekhov, V. Ya. Uglekov,
M. N. Ukhanov, B. V. Chujko, S. S. Shimanskii

First data on momentum spectra of cumulative particles produced with high PrinpA — h™ + X scattering
were obtained. Experiment was carried out with SPIN detector (IHEP, Protvino) at 50-GeV proton beam
interacting with C, Al, Cu, and W nuclei. Positively charged particles escaped at 35° angle in lab system
were measured in 0.6—3.7 GeV/cinterval of transverse momentum. Strong dependence on atomic number
was observed. A comparison with computation done with HIJING and UrQMD model was performed in
subcumulative range.
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