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3KcnepHM('i'Tanbllble ,wHUbW H KYMYilliTHrHoMy 

pOWA~fUII<"' nono>KRTl'nbHUX II OTpiiUQT!'nbHb!X KQOHOB 

B p-Pb -D38HMOAeltC'T£11111 

1-'!aMepE'HLI ceqcHHII po>KneHHH KYMYII>JTI!l'Hbl.~. K ·~ u K--Meaoaoa 

D HHTepnane KHHeTJ!'ICC'KHX 3H~'pr uA 200 1000 M<)B non yrnaMH 

90°, 120°, H'B ' ( n.c,K.). YKaJulwue lhTC>pnaM.! KI!HeTu'le•'KH"ll 

3Uepra·n u yrnoa >MHCC uu 03Ha'la10T, c:ornauH r·ur.oroJe Kyw.ynsr

THBHoro scjJcpt>Kra, 'ITO U8flf'TiiKWillf r.pOTOII (8,9 f·1B/c') B3tlHMo

neltCT£1yeT C MQCCvi' MHW('HH, c OOTII( f·: Ti: y IOlUl'A I ,5 3,3 ,cyKnOU

Hb!M MQCCQM ( ,JOplllli'K KyMyn!ITIIBHOC Tl!), 

p a6oTa IJblll01'1IeE8 B na6opa TOPHI •l' <nx weprur. OlHU1. 

C~eHHe 06loeA~<He·<HOro HHcnnyTa AAePHWX HccncAOIIaHHH. lly6H.1 1980 

'3aldu A.H. et al. 1 80 488 

:rxp>riment.:'ll ;:lata c • (. umul1t i V(' P• ·v:u ;t l.c.n 
c f Positive and Neqat ivc ICJ<.tons ir p Pb 

rntf'r:1ction 

U e n biO ua we H: pa6oThi .smnSJeTCSJ coo6ru eHHe o nony'leH

H hlX 9 KCnepHM8HT8nbHhlX A8HHhlX no HHKnl03H B HhlM Ce'leHHSIM 

pm:< A8HHSI nonO}!< HTenbHbiX H OTpHU8TenbHbiX K80HOB B 38BH

CH M OCTH OT HX SHepPHH H yrna 9MHCCHH npH B38HMOA8M

C TBH H npoTOHOB (8 ,9 faB/c) C S1Ap8MH CBHHU8, 

l1HTepsan KHH8TH'l8CKHX SHepPHM (oT 200 AO 1000 MaB) 

H yrnOB 9MHCCHH ( 90°, 120° 1 168 °) pePHCTpHpyeM biX K80HOB 

o 6 ecne'lHB810T B b iAeneHHe B38HMOA8HCTBHM HaneT810IU8PO 

npOTOH8 C MBCCOM MHUI8HH ( nopSJAOK KyMynSJTHBHOCTH) 1 co

OTB8TCTBYIU8M 1 ,5 - 3,3 HyKnOHHbiM MBCCBM, B MOAenH 

~eCTKHX coyaapeHHH T8KH8 B38HMOA8HCTBHSI COOTBeTCTBYIOT 

CTOnKHOBeHHSIM C KB8pK8MH MHW8HH 1 HeCyWHMH HMnynbC b l 

OT 1,5 AO 3,3 HyKnOHOB S1Ap8-MHW8HH, 

YfHTepec K STHM HCCneAOB8HHSIM o6ycnosneH 38M8'18HHhlM 

paHee / 1/ 9KCnepHM8H T8nhHbiM ~aKTOM paBeHCTBB Ce'l8 HHM 

reHepaUHH nHOHOB H KBOHOB npH paBHbiX KyMynSITHBHbiX 'lHC

nax, 3KcnepHM8HTBnhHbiH ~BKT SIBnSieTCSI cneACTBH8M HCXOA

HOM PHITOT83 b l 0 M8CWTa6HOM HHBBpHBHTHOCTH B38HMOA8HCT

BHSI penSITHBHCTCKHX SIAep (KyMynSJTHBHOPO SJA e pHOPO a~eK
Ta) / 2 / H A88T ee HeTpHBHanbHOe nOATBep~A8HHe, 

B HacToSJruee speMSI RccneaosaHHSI aroro sonpoca npose

aeH bi B pa6oTe / S/ BO B38HMOA8HCTBHH nHOHOB (3 faB/c) C 

SIApBM H CBHHUB (yron Ha6niOA8HHSI 162°) H HM810TCSI ABH

Hbie 141 no peaKUHH 

pO (3, 75faB/c) Pb .. K + (" +) 

( yron ua6niOAeHHSI 93°). AuanRa aaHHhiX1 5~oKaaan, 'ITO s 

9THX HCCneAOBBHHSIX C8'18HHSI reHepaUHH nHOHOB H KBOHOB 

( nonO~HTenbHbiX) paBHbl npH paBHbiX nOpSJAKBX KyMynSITHB

HOCTH, 

YlaMepeHHSI BbiiTOnHeHbl B nB3 OYI HY! Ha ycTaHOBKe 

nYJCK 16 
1 o6ecne'lHB8IOIUei1 onpeaeneHHe 83HMyTanhHbiX yr-
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JIOB 8MHCC!Hi IIHKJII03HBHOH '-18Cl'llllbl C ToqHOCTbiO ± 0,3° II 

HMrrynhca±4%. AKcenranc ycraHOBKH 1,72.10-5 cp.* 

Dpll Bhl'IHCJieHHH ce'IeHHit pomaeHHH qacrHu DhlJIH aaeae

Hbi rrorrpaBKH ua pacrraa f!HOHOB II Kaouoa,paccesuue 1i ropMmKe

une 'I8CTHU Ha BBlllBCTBB OBTBKTOpOB 1 paCC'IUT8HHOB MBTOOOM 

MoHTe-Kapno, norrpaBKII Ha KOHB'IHOB pa3pBWBHHB ITO HM

nyJibCy ycraHOBKH H ropMomen~e B MHwenu. Toqnocrb Bhl

qucneHIIH nonpaaoK He xy)Ke 3%. 

Ha 1ill.£J_ npuaeaeHbi BKcnepiiMeHranbHbie aeJIH'IIIHbi HH

KJII03HBHbiX CB'IBHHH pmKOBHHH IlOJIOmHTBJlbHbiX ( 1c ) H OTp!I

U8TBJlbHbiX ( -t:J) Kaouoa, BenHqHHbi ceqeHHH nopMupoaanbr na 

aroMHbiit sec sapa (Pb) • OaHoapeMeHHO c perHcrpauHeit 

K80HOB IIOBHTH¢HU!IpOB8JIHCb IlllOHhl, DpOTOHhl H apyrHe Haep

Hb!B ¢pal'MBHTbi, LlaHHbiB OIIH DH OHOB (55 ° 1 90 ° H 120 ° ) 

IlpHBBOBHbl Ha pHC,l (e) 1 OJIH rrpOTOHOB (55 ° 1 90 °) -

ua p~:~c,2, Ha aroM me pacynKe rrpHaeaeHbi paHee rrony'-!eii·· 

Hb!B 08HHb!B IIp!i 180° /8/ (OJI5I npaBHJlbHOf'O 8KCBDT811C8 yc

T8HOBKH), 

Yf3 p!iC,l BHOHO, 'ITO IlOJIY'IBHHbiB BBIIH'IHHbl ceqeHHrr re

HepaUHK K80HOB IlOOTBepmaaiOT 3KCITOHBHUH8JlbHhlfi xapaKTep 

(B rrepBOM DpHDJIHmeHHH) 38BHCHMOCTH OT KHHBTH'IBCKOA 

9Hepl'HH Dp!i ¢HKCHpOB8HHOM yrne 9MHCC!iH 

ll. ..:.!2._,.,ce-T/To. 
A dp 

KaK cneaoaano omiiaarb, ua ocnoae yHHBepcanbHoA Q -
-3aBHCHMOCTH KYMYJIHTHBHbiX npoueccoa /9,111 , rrapaMerp 

'To (rervmeparypa) B03pacraer c yMeHhWBHHeM yrna 9MHC

CII.l:l. Koa¢¢HUHBHT C B BOHIIHUBX (fsB·MD•faB/c/-?cp-l. 

uyKnou-1) paBeH 50,1 H 6.10-&ns rrHOHOB, nono*HTBJibHhlX 

H OTp!IU8TBJlbHhlX K80HOB - COOTBBTCTDBUHO, 

*3ra BBJIH'IHH8 8KCBTIT8HC8 (L'\f! L'\p) COOTBBTCTByeT !'BO-
p 

MBTpHH YCTBHOBKH H pa3MepaM OBTBKTOpOB, rrpHBBOBHHbiM B 

pa6ore 161, rae OWIIDO'IHO yKa3aH aKcerrraHc anH apyrHx pa3-

Mepoa aereK~opoa. CooraercTaeHno H ace aenaqaubr ce-

qeuaA, orry6naKoBaHHbiX B pa6orax17"9/Heo6xoaRMO yaeJIII'IHTb 

B } ,49 pa38 1 'ITO, BCTBCTBBHHO, Ilp!iBBOBT K yny'Ill!BHHIO CO

f'JI8CH5I C 08HHbiM!i pabOTbl /10/ , 
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