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B OllbITaX rro HeyrrpyroMy B38HMOllelfCTBIIJO 860-M 8BHhIX IIpOTOHOB C 

/1/ 
smpaMII yrnepoaa oKono qeTBepTII "KacKalliihIX" a -'laCT11u o6naaamT 

a110Manb110 BhICoKoi\ aHeprIIeii T '?:. 32 M aB. CTonb Gonbmofi rrpoueHT nnmrno

rrpo6e)l{HhIX a -'18CTlIU Henb3H o6'hHCHHTb C IlOMO!'~hlO K8Koro-nn6o ll3 H3BeCT

llhlX l]O 11acT0Hmero BpeMeHn MeXaHH3MOB ueynpyrIIX npoTOII-HllepHhlX B30HMO

/:lelfCTBlIII. B '18CTJIOCTlI, B paMKax 06u1enpnmJToii Monenn BllyTp1rnnepHblX 

KllCKllllOB, ll8)I<e ecnn rrpHHHTb BO BHlfM(llJlle BJ,161ma1111e ll3 siapa a -KnacTe

poB H y'leCTb B03Mo):mocTb 06pa3onamrn a -•wcTJIU npn pacrraae cnnhHO 

B036y)l<lle1JHLJX OCTaTO'IHblX sinep, ll011H a -'laCTHU C aueprnefi T•.> 32 M:3B 

/2 3/ 
cocTannsieT ncero nBWb uecKonbKO npouenToe ' • 

MO)l{HO, o,:i;rnKo, llYM8Tb, 'ITO y'leT yl\le/lbIUeJmSJ nnoTJIOCTH 'llICna BHyTplI

Hll8PHbIX HyKn0/10B B pe3ynbT8Te lIX B1,J6JJB8H'IHJ B rrpouecce BHyTplIHllepHOI'O 

/4/ 
K8CK8l]8 l]011)1{'."!ll rrp,rnecTIJ K cymecTBeHHOMY ynem1qef!HIO nonll BblCOKO-

auepreTH'leCKlIX a-'laCTHU. 3To CBH38HO C TeM, 'ITO 6naroaapH 6onbWOA 

BenH'IHHe Ce'l8111ISl Heyrrpyrnx N- aB38HMOllellCTBHlf H3 Hllpa BbineTaeT Jlllllib 

xi 
'18CTb Bb161rnaeMblX a -KnacTepoB. , Il08TOll,iy ll8)1{8 OTHOCHTenbHO He6onbCT00 

YM8Hb!ll8HHe 'IHC118 BHyTp1rnnepHbIX HYK110HOB Ha rryTlI BbI6HBaeMbIX a -'laCTlIU 

ll011)1{1fO 38M8THO CKa3aTbCH na BhlXOll8 BbJCOK081IepreTH'leCKOll KOMIIOH8HTbl 

x/C ,, 6 " 6 12 C 
peamrn CBO Ol]llb!H rrr:o er a -'laCTHU B Hl]pe B 5-10 pa3 MeHbWe 

cpeauero paanyca R =3, 2.10-
3 

CM; l]JHI K8CK8l]HbIX IlpOTOHOB OTHornemie 

fl R e 4-5 · pa3 6onbwe. 
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a -qacTHU ( CBOHCTBa IIJI3K09He;JreTH'JeCKOH KQll,IIlO!lel!Tbl B 31Hl'I;ITellbHOi°l 

cTenen11 06yc110Bnem,1 pacnanoM B036y)l<,J,el!HbIX ocTaTo'IH.bIX Hnep). 

KaK Bnnno H3 pnc. 1, pacqeT nonTBep)KnaeT 9TH coo6pm1<emrn: yqeT 

yMeHhlliellllfl 'IIICIIa BHyTpII51J:('3pllblX IIYKIIOHOB, yBellll'IIIB[JeT J:\01110 nm111nonpo6e)I(

llb!X KaCKaJ:(HbIX a -'IaCTIIU npn6nll31ITenbHO AO 20%, 

PacqeTbI 6b111:1 Bbmomrenbc MeTJnoM Mo11Te-Kapno c y'IeTo:--1 m1:>rl·y3noc

TH HJ:lpa-MHlllem1 II rrpoueccoB IlllOII006pa30Ba!Illfl rrpl! pa311l!'Jlib!X nµeAITOIIOil.e

HllflX o qncne II rrpocTpa11cTBenuo11.1 pncrrpeAenemm a -KnacTepoB BHyTpu Hnpa 

( " 6 /3/ 
OCTallbllbie J:(eTalll! Bbl'Il!ClleHIIII Te )Ke, 'ITO II B pa OTaX ; B 'IaCTIIOCT!I pacna;1 [103-

6y;::J:(el!Hb!X OCTa TO'IIII,IX Hnep paCC'IIITL!BalICfl no era TIICTl!'leCKOii Te Op II II <Pep:--111). 

HaI111yqll!ee cornacile c onwT~M (cM, pnc, 1 11 Ta6nnuy 1) rronyqaeTcH, 

ecnII a -KnacTepbI pacrrpenenHJOTCH rrpe1111.1yrnecTBe1mo ua rrepmj1ep1111 nnpa 

12 
II HX 'IIICIIO B Hnpe C Na o, 7-0,8, 'ITO COOTBeTCTByeT BepoHTHOCTII Koary-

llf!Ullll HYKIIOHOB B a -KnacTepbl wa, 20-25%. 

l13 pIIC, 1 T8K)Ke BllilllO, 'ITO B o5naCTll T ~ 32 M 9B crreKTp a -qacTIIU 

BecbMa qyBCTBIITenen K rrpennono>KeHIIHM o pacrrpenene111111 a -KnacTepoB, B 

TO BpeMf! KaK OCHOBHaf! qaCTb cneKTpa, CODTBeTCTBYJOIUa51 MeHblllllM 9!Iep-

I'llflM, cna6o 3aBIICHT OT Knacrepnofi CTpyKTypbl flJ:(pa-MHllleHJI, 

Dnn1111orrpo6e>KHbie a -'IaCTIIUb! BbllieTaJOT, B OCH::>BHOM, B o6naCTII 6onh

ll!IIX yrnon 0., 80° ( CM, pnc. 2), 

' 

~ 
j, 
~I 

Henh3H ne 3aMeTIITh, 'ITO pacqeT11b1e yrnoBhJe pacrrpenenemrn a -qacTJIU l 
·1 

3118'IIITenbHO Xy>Ke cornacyJOTCfl C OilbITOM, qeM HX snepreTIIqecKHe cneKTpbI: 

Ha OilbJTe na5nJOJ:(aeTC51 6onhll!ee 'IIICIIO qacTIIU, Bbme·TaJOlUIIX non M81lb!MII 

yrnaMH, HHKaKHM pa3yMHbIM BapbHpoBaHHeM rrapaMeTpOB Monenn 9TO pac-

B u/1/ 
XQ)Kil0HII0 ycTpaHHTb ne ynaeTCfl. MeCTe C TeM anaml3 M0TOJ:(IIKII II3MepeHIIII 

rroKa3bIBaeT, 'ITO rrp11 ne5onbllll!X yrn~x B 9KCrrepIIMeHTanhHb!e 3Ha'IeHII51 

dN / dO. cymecTBeHIIhIH BKnan Mornn naTb neyqTeH11b1e Hnpa 
3He • HeKoTopyro 

qaCTb paCXO>KJ:(0HIIH, B03MO>KHO, y.nacTCfl ycTpaHIITb rryTeM 6onee TIUaTenbHO

ro KBaHTOBQMexairnqecKoro paCCM OTpeHIIfl B3aIIMonefiCTDIIH npoTOHOB C a -

" ,1 12c 
KnacTepaMII na naneK011 rrepII~epnII HApa • 
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Pnc. 1. 3HepreTil'IeCKIIH crreKTp a -'IaCTIIU, BbIJ1eT8!0lUIIX lf3 f!.Qep 
12C ' o6ny

'IeHHbIX rrpoTOH8Mll C 8Heprneii 660 M 8B. CrrnowHafl, rryHKTl!pHaf! II TO'Ie'IH8SI 

rncTorpaMMbl - pe3yJibTaT paC'IeTa COOTBeTCTBeHHO .QnSI BapnaHTOB A,B,C, 

rrepe'IncneHHbIX B Ta6nnue 1. 3KcrrepIIMCHTaJibHbie TO'IKII B3SITbl l!3 pa60Tbil 1/ 
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B 3To11 CBH311 rrpeacTaBnHeT 1rnrepec 6onee TIUaTenhHOe nccneaoBaHHe 

CBOl!CTB annnaorrpo6eMHblX a -'IaCTIIU, B '18CTHOCTH - 113Mepemrn nx crreKTpOB 

ITOA pa3mI'IllbD,111 yrmn.m. 

Ta6mma l 

4ncno a -KnacTepoB B ccpep11<i,?cKoM cnoe c paanycaMII r1 - r2 • 

n - 'IIICno BbineTeBWIIX 113 smpa K8CK8AHh!X a -'IaCTIIU 
( an ~K'crr. =O, 15.:!:_0,o212/)' B CK06KaX yKa3aHO cyM:-.1apHoe 'IHC

no K8CK8AHblX II "pacrraAHb!X" a -qaCTIIU; ain - C0'10Hlle Heyrrpy
rux B3811:\IOAeiicTBIIII p-,-1 2 C ( a ~KCIT, =227+ 12 M6 151). 

,n -

A B C 
BapnanT 
pacqeTa 

-13 
r I - '2., 10 CM 

0 - 1, 14 

1, 14 2,93 

2,93 - 4,53 

"a 
a 1n mb 

o, 1 

0, 1 

0,83 

o, 16 (0,53) 

210 

,/JHT~a 

0,1 

0,2 

0,56 

0,17 (0,54) 

223 

o, 1 

0,2 

0,28 

0,11 (0,49) 

230 

1. A.IT. X<aaHoB, IT,I1, <f>eaoToB; X<3T<f>, 1lt 835 ( 1962). 

2, O.E, A6mrnoB, B.C. EapaweHKoB; Acta Phys. Pol., BI 65 (1970). 

3. O.E. A6anHoB, B,C. EapaweHKDB, Coo6memrn OI1HI1, P2-5023, lly611a, 

1970; P4-54 79, lly611a, 1970. 

4, B.c. EapaweHKDB, A.C. I1nhIIHOB, B.n. To11eeB. H<f>, 13, 743 ( 1971); 

Coo6me11ne OI1HI1 E2-5282, lly6aa, 1970, 

5. B.H. MocKaneB, E.B. faBpnnoBcKm1. llAH CCCP, 110. 972 ( 1956). 

PyKoITHCb rrocTyrrnna B ll3A8TenhCKHI oTaen 

16 nwne 1971 roaa. 

7 


