
12 Kon. 

Penaxrop B•B•KOJleCOBa • MakeT P •.u. ~oMHHoA • 

~ 

nonmtC8HO B neqaTh 13 •07 •87 • 
C!»opMat 60x90/16. OepeeTH8It ne'lan.. Yq.·H3,tlJlHCTOB O, 78. 

THpa>K 505. 3.1<83 39343. 
H3WlTén&Cl<HA. orzten 0611e,tlHHeHHoro HHCTHTYTa R,nepHhIX Hccne.noBaHHA. 
.' ,lly6Ha MOCKOBCJ<oA o6naCTH. 

',l F' 
f 

ofi 118 AMH8HHbll· 
MHCTMTJT 
RAepHblX 

MCCI8l0B8HMI 

AJfiH8 

Pl-87-471 
~. 
!f 

1 

II 
~.APMYT~HAcKH, ~.K.Ko~~OBa, B.B.~6HMOB, 

K.MH~~ep, M.M.MYMHHOB*, B.~.HHKHTHHa, fl.nmoTa, 
M.H.Co~OBbeB~ P.Toroo, Y.~.mepKY~OB* 

t: 
l';1 H3YQEHME pC-B3AHMO~EACTBHA nPH pp=r~B/c 

c HCnYCKAHHEM KYMYRHTHBHYX ~EATPOHOB 
1{ 
I 

HanpaBI1eHO B *ypHaI1 IfRAepHaft <l>H3HKa" 

" 

-I: * c ..aMapKaHACKHH ..rOCYAapCTBeHH~H YHHBepCHTeT 
.~ 

j 
~ 1987 

r.
 

1 



.. I 

,~ 

BBEIU!IDIE 

aTa paÓOTa - rrpo~o~eHMe MCC~e~OBalrnll pC-B3aMMo~eHCTBHH rrpM 

10 faB/c, cOrrpOBO)~aromnxcR McnyCKa}rneM K~W~TMBHHX anpoHoB.Oómne 

xapaKTepMCTMRH TaKfiX CTo~IoBeHHH c McnyCKa}rneM KyMy~TMBHHX rrnOHOB, 

3ap~eHHHX M HefiTpaRDHHX, o~oro MXM ~nYx RyMy~THBHHX rrpoToHoB 

orryó~KOBaHIl B 11,2/.vhI<Po.DMalUill oo OCoóeHHOCTillC MPOH-R,ZJ;epHll:{ B3aM

MoneficTBHH c McnYCKaHHeM I~tY~TMnHIlX MHOrOÓapMoHHIlX CRCTeM K 

l:aCTOffil.(eMY MOMeHTY rrpaKTMtIeCKM OTCYTC'l'nyeT. tasoro copra MH~OPMar..r;MIO, 

ynaxocs rrO.rrytlliTb ~JLll c.n:yqaR ucnyczauaa KYMYJIRTl1BHIDC )l,eííTpOHOB.B pa

óOTe U3Y'IeHIl xapaxrepac'rnxa BTOPH'IHhIX l.IaCTR~ n axHX C'l'OJIKHOBeHlliIX, 

no.ryxeaa cne)l,eHIDI OÓ 83RMyTaJIhHbIX KOppeJImJ,IDIX KYMYJIJlTMBHhIX ~ellTpo

HOB c BTOpH'IHhIMll rrpOTOHaMM, npOH3Be.LLeHD OIJ;eHI\a pasraepon OÓJraCTR B3a11

I.lOnefrcTBIDI, OTBeTCTBeHHO~ aa oopaaoaaaae KYMY.7I5I'l'HBHHX )l,eUTpOHOB. 

Ilponeneno CIJaBHeH11e fIo.n:yqeHHblX pe3YJThTaTOn c .uaIlHllNtU .n:JUI pC - B3aHMO

~eUCTDnÍÍ rrpM TOH xe 3HepI'HM nepansnoro npo-roua, lIO c ncrrycxanaea 
KYl,lYJIITTHBHillC rrpOTOHO B. 

hlETü,1.LHKA 

Paõora HblrrOJIHeHD na c-repeocmmxax c 2-MeTpoBoti rrponaaoncã 

KaMephI, oo;ryl.IeHHO}[ rrytmOM rrpOTOHOB c m.mYJILCOM Pp=IO faB/c na YCKO

p11TeJIe Jíaõoparcpax DhICOIGIX 3HepI'l1tt OYlliH. OKCrrepllMeHTaJIDHIDi MaTep11a~ 

óan rrOJIYl.IeH Ha OCHOBe rrpOCMOTpa Bcex B3a11MonefrcTBllH rrepBlltIHHX npo

TOHOB B rrporraHe 11 OTóopa COÓIlT11fi, MM8IOmIDC B BHópaHHOM yI'JIOBOM HHTep

BaJIe 3a,mreÍÍ nOJIYc'fJephI JIaÓOpaTopHoti cHcTeMhI Koop~HHaT (JICK) XOTR ÓIl 

O,IWH CJIen OCTaHaBJIHBaromeRc.fI rrOJIO)KI1TeJIhHO~ tIaCTH!lIl (lTJ;lllrI'epmrn:" 

caen) c ~mmott ÓO~Hlie 3a~aHHoH. OKOHtIaTeJIDHO nOCJIe M3MepeH.llH ~~ 

nocaenymrero aHaJI1l3a o TÓMpa;rnCh COÓhITllH, JIMeIOlllMe XOTH Óll OnHY no

~OnrnTeJIbHrro 1IaCTnuy (ne n+ - Me30H) c rrpOÓeI'OM K ~ 9 CM 11 yI'JIaMli 

McnYCRaIDIR, y,nOBJIeTBopmolllMMM YCJIOBIDIM: It1 <f1..:::..1. M 3,82 <:: +- -c 
-c5,60 pan, 3neCh f - yI'O~ MeJlUl:Y CJIe)~OM 11 ero rrpoeK1U'Iett na I'OPR

30HTaJIhHyro nJIOCKOCTh I\8MepU, ~ - yro~ ~JIena BaTOM ITJIOCKOCTR: 0'1'

C~'1'HBae~ 0'1' OCR ,rreprre~KyJIJlpHO~ HarrpaBJIeHMIO n~X) • 

Bcero ÓIlJIO npOCMOTpeHO ~ 100 TUC. B3aHMo~encTBRft nepBRtIHHX 

npOTOHOB B nponaHe R OToópaHO 1513 coóll'1'Mfr.Cpe~ 'IaCTllIJ;,no KO'1'Op~t 

O'1'ÓRpaJIMCh B3allMO~enCTBR.fI,npOR3Bo~~8Ch ~eH+llqMKaI.J;HH ~enTpOHOB. 

KpMTepMeM ó~o COO'1'Be'1'CTBRe B npe~e~ax ~BYXKpaTHIlX OlliHÓOK HMITYJIhca, 

Ha~eHHOI'O no npoóery, c HMTIYJIhC~M, H3MepeHHIlM no KpRBH3He c~e~a. 

Boe o roopaaaue "I\8H,1UUl;aTu" B nenTpOHIl ówm npocaorpeas nonO~Hll'1'eJID

H9,n o'1'ópomeHhI CO~~TeJIhHlle CJIY1IaM, B KO'1'OpHX COOTBe'1'C'1'BH8 Me~y 

ArOT~VcJIoBWI OTÓRPaIO'1' CJI8,Im lJaCTIDI C yrJIOM aonycsanaa no OTHome-

HHlO k nepBll"tIHoMy IIP.~!-..~p .l::sbU~ ....
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HMITY~Ca1m, Ha~eHHHMH no npoóery R KpRBH3He, oano CBrrS8HO,HanpR
Mep, co cnpaMilleHHeM c~e~a aa c~eT paCceRHRH R T.~. B peaY~TaTe 

H~e~yro ~eHTR~KaUHID ~eHTpOHOB ~a~OCb npOBeCTR B HMITY~CHOM llH
repsane 600.d )q ~ 1300 MsB/c; OKOH~Te~HO OTOOPaHO 95 COOuTRtt, 
HMeIDmHX B aTOM RHTepBa~e ~eHTpOH c yr~OM RcnYCKaHHH B ~aóopaTopHO~ 

CRCTeMe Koop~RHaT (~cK)9~I35° o MMrry~cHoe pacnpe~e~eHHe OTOOPaH
HHX ~eHTpOHOB npRBe~eHO Ha pRCo (cpe~R~ RMITy~C ~eMTpOHOB 

< p>c/-	 =(0,76±0,2) MsB/c).Ra aTOM ae pRCyHKe npaseneao RMIIy~CHoe 

pacnpe~e~eHHe KYMYXffTRBHUX npOTOHOB R3 COOUTRH c ~BYMH TaKHMH ITPO
TOHaMHo1'1x cpe;n;HRM RMITy~C B ~ 1,5 pasa MeH1:>llIe cpezmero HMIIy~ca 

KyMyJlFITRBHHX ~eMTpbHoB (<" P> p = (0, 50±0, 02) raB/c) o 
'Ba Bcex OTOOpaHHHX COOUTRffX pernCTpRpOBa~Ch R H3Mep~Cb 

0- KBaHTU no e+e- - napaM KOHBepcRR,KoTopue BliayanbHO Kaaa~Ch 
RCn~eHHHMH Ra TO~KH BaaEMo~ettcTBHHoaTH ~- KBaHTU rroaBo~ no~

~Tb HH<IJoJ.lMElIU'IID o BTOpli~HX nO - MeaoHaxoCpe.rm BTOpH~HX aapJIJKeHHHX 
'tffiCTIm OTpImaTe~Hue C~Ta~Ch Il"- Me30HaMM,Cpe,IJ;n nO~OJlillTe.7IJ)HHX 

~CTlm; c HMIIY~COM P ~~ 0,8 raB/c npozaaonaaacs mI3ya~HaH (no 
ROHR3anHR) ~eHTHWRI~UHH npOTOHOB R n+- MeaOHOB, OCTa.7IJ)HUe nO~OEH
Te.7IJ)HUe 'tffiCTRUU He ~eHTE~pOBa~Cbo 

BO~aH rpaazn oroopa "TpHrrepHllXlI caenon no yr~OBHM RHTepBa
~aM li npoOery B03MOm-IH nOTepH, CBHaaHHHe c TeM" ~TO c~e~, RMeIDl!.lHii 
B ~eiiCTBHTe~HOCTH ~~HY, 00.7IJ)1lIyID 9 CM, Ha O~HOtt lia cTepeo<IJoTonpoeK
unft MOiKeT HMeTh npooer R ~ 9 CM R ToOo no npaBH~aM OTOopa He óy
~eT aapel~CTplipOBaHo~ yqeTa 3TRX nOTeph O~ pa3paOOTaHa CnCTeMa 
nOnp8BOK , OCHOBSHHaR Ha MO~e~pOBaHRH reOMeTpn~ecKHX YC~OBHM Ha
XOJlO];eIDlff COOUTliM, R B ~a.7IJ)HeM1lleM RaJIUI:OMy COOUTEIO oan npanacaa . 
CTaTliCT~eClw:1t "sec" C W ), cBHsaHHIDt c a(W>eKTRBHOCThIO pernCT
pamm l TplU'r epHHX" caenon.Opennaa nonpasza na aTY a<.fxIleKTlIBHoCTh 
COCTaBRJIa <:W> =I,0S:t0,IoC yq:eTOM arax nonpasox Haln;eHHoe 'qHC~O 

pC - BaaHMO~ettcTBnft c ncnyCKaHReM KYMY~TliBHHX ~eRTpOHOB COOTBeT
cTByeT CeqeHRIO: 

Õ'" (01) =(O,4S±O,IO) Mó o 

PE3YJIbTATIl 
.f
ôI. B Tao~.I npnBe~eHU X8p8KTepnCTRIm BTopn~HX rr -MeS9HOB, 

npOTOHOB, ~aHHHe no CBOttCTBaM ~pymmRX ~poHOB, peSY~TaTH ~ 

cpenaax nonejiesasx mmy.7IJ)COB OHOTPHX ( C RMIIy~COM P >0,7 raB/c) 
nO~ODTe.7IJ)Hmc n oTpHU8Te~Hax: 'tJaCTnuo.1lJrH Ir-Me30HOB npHBe~eHH 

,.	 SHaqemm cpe,InmX mmy~cOB «p» yr~oB BWIeTa (<.8», OliJTpoT B 
B ~CK «(:~ » n MH01teCTBeHHOcTlI (<.h >), ,II;JI.H rr+ - MeSOHOB n nporoaoa 
BH8tJeHl'lH. cpe,IUleit MHOJlteCTBeHHocTR, .nJISI rf -118 BOROB' ~ cpe,ItHHJI MHO~ 
JlteCTBeHHOCTh li SH8tJeHHH cpe~8tt aHeprnn «E»,~eit lia HX 00pa30

~ ,2I' 
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MMnY~bCHoe paCmenneHHe Ky N
 
MYARTHBHHX ~eHTpOHOB C.)
 
II rrpOTOHOB Co) .
 50 t 

T 

~ +t 
10 c? O + 

<> 

0)6 0,8 1,00)4 

Taó~ua I	 .p (r3B/c) 
<I 

XapaKTepllcTHKH BTOPH't.{HHX ~8CTllU B pC -B38MMO;n;eMCTBllHX c 
HcnYCKaHMeM KYMY~TllBHHX ~eMTpoHoB 

XapaKTepllCTHKH B3aliMo~. c KyM. 

cA 

B3allMo~ei1'cTBo 

c 2-r KYM.
p/I 

~ p> (raB/c) 

Ji -c () > (pan:) 
.:: ';j-> 

<: n :::> 

0,86±0,08 
0,65±0,06 
I,25±0,09 
I,I2±0,09 

0,57±0,06 
0,7I±0,07 
I,05±0,09 
I.~I3±0,I2 

JT+ -c' n ;» 
0,74±0,09 0,78±0,IO 

Jio -c n » 

.<E.> 

I,2±0,3 
I,I±0,3 

I,O+O,sX)- )
0,6±0,~ 

f 
2,2±0,2 2,2±0,02 

.1IluuIPYIO ~ p> ( raB/c )
nUm: MPOH 

<:$> (pa~) 

<t1> 

5,7±0,4 

O,IO±O,OI 
0,29±0,05 

6,0±0,6 

0,09±0,OI 
0,27±0,04 

Iloaozar oH 4C' P..L », 
OTpIDJ;aT. 
~aCT~ 

c c> 0,7 faB/c ~ P..L>

0,52±0,04 

0,38±0,03 

0,56±0,02 

0,36±0,05 

x) peaY.7IJ)TaTU no~eHu B HacToHmen paOOTe 
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sanae , Jill,IUipyIDll.\HX a,IJ;pOHOB - cpenaae m.mYJffiCbI, yrJlli HCIIYCKaJmH H MHO
~eCTBeHHOCTH. B Ka~eCTBe ~HpyIDmerO paCCMaTpHEa~CH a~pOH C HaHÓOnD

illHM HMIIYJffiCOM cpe~ BCeX IIO~OXHTeJffiHHX ~CTHU ~oro COObITRR H 

HMeIOmHi1: aHa~8HHe IIepeMeHHOH X*=:.2 P,7"!IS > 0,2, Bwmc~eHHoi1: B CHCTeMe 

ueHTpa HH8PUHH H~OH-H~OH (c.u.n.) B rrpe~IIo~o~eHHH, ~TO IIO~OXH

Te~.bHaH "lIaCTHua - nporon (PI~- rrpo~O~.b~ JiIMrry~.bC BC. D;. R. ) •.IlJIR: cpaa

HeHRH B racmme IIp:1'IBe.n;eHbI aaanorasase xaparerepacraxa BTOpH'tlHhIX ~C ]!
THD; ~ pC - BaaHMO~enCT3Hi1: IIpH Pp = 10 rsB/c, COIIpOBO~aIOll.\HXCH HC

IIYCKaHHeM ~BYX KyMy~THBHhIX IIpOTOHOB /1/. 
Ma Taó~. I ~o, "lITO paCCM8TpHEaeMbIe ~na THIIa BaaHMO~eHCTBHH 

xapaKTepHayIDTcH ó~aKHMR CBOHCTEaMH ~pyIDll.\HX a,IJ;pOHOB, IIpHó~aH

TeJffiHO O~aKOBbIMH MHO~eCTBeHHOCTHMH BTOpH'tlHhIX MeaOHOB H IIpOTOHOB • 
CODIIa~aIOT B npenenax OillHÓOK cpezmae nonepesase IDmyJffiCbI ÓbICTphIX 

~CTHU. rrpH STOM c~e~yeT OTMeTHT.b Te~eHUHIO K YMeRbllieHKIO cpe~HKX 

aHa"lleHHi1: m.mYJffiCOB (~ sHeprHi1:) BTOpH'tlHhIX IIHOHOB B COÓbITHHX C ~BY
MH KyMy~THBHbIMH IIpOTOHaMH (IIO ~aHHbIM ~ rr-- 'H rrO-MeaOHOB). 

2. Ms-sa Ma~oi1: CTaTHCTHIm COÓbITHH peaYJffiTaTbI no aSHMYTaJffiHbIM 
KOppeJlJIIU1fIM MIl IIpOBO~ (Taó~.2) TOJffiKO ~~ cJIY"lIaH: KyMyJUITHBHhID 

~ei1:TpoH - Bce BTOpH'tlHbIe ~eHTH~UHpOEaHHbIe IIpOTOHbI.STO CBHsaHO co 
cpaBHHTeJffiHO BbICOKOH MHOXeCTBeHHOCT.bIO 8THX IIpOTOHOB (cM.TaÓ~.I). 

.~ xapaKTepHcTHKH aSRMYTa~HbIX Koppe~fi BbIópaHo SHa"lleHHe Be~"lJ:H

HbI OT~OHeHHH (~ ) cpe~Hero aHa~eHHH paaHocTH aSHMyTaJffiHbIX yr~OB 
paccM8TpHnaeMhIX nap a,IJ;pOHOB ( -c A cP> ) OT oaanaexorc ~ C.rryqaH 

CHMMeTpH"lIHHX pacnpenenenaã ( <'.4 Cf'.> = '17'/z ) .A31D.1YTaJffiHbIe yrJlli OT
C"lJ:HTl:lBa~C.b B MOCKOCTH, IIepIIe~Ky~pHOH HaIIpaBJIeHHIO IIepBH~OH 

~aCTHUbI.B Taó~.2 IIpHBe~eHa CTaTHCTHKa paCCMOTpeHHhIX KOMÓHHauHH, 
SHa"ll8HRH Be~"lIHHbI ~ ~ Hcc~e~yeMhIX B WoHOBhIX pacnpe~e~eHHH.~HO
BbIe paCIIpe~e~eHKff Ó~ paCC"lJ:HTaHbI CIIOCOÓOM c~ttHofi BbIÓOpKH SHa~e
HHH aaHMyTaJffiHhIX yr~OB HS 8KCIIepHMeHTaJffiHO HSMepeHHbIx paCIIpe~e~eHHi1: 

IIO aSRMYTaJffiHOMY yr~ paCCMaTpHnaeMhIX nap a,IJ;pOHOB c Y"lIeTOM paCIIpe
~e~eHRfi IIO HX MHOXeCTB~HHOCTH.~HOBbIe paCIIpe~e~eHRR IIo~eHbI co 
CTaTHCTHKO~ H8 MeH88 10 TbIC. KOMÓRHaD;Rft.B aTo! ~e Taó~e ~ cpaB

HeHHH IIpHBe~8HbI p8SYJffiTaTbI IIO aSmMyTaJffiHbIM Koppe~ KyMy~THBHbIX 

IIpOTOHOB co BC8MH OCTaJffiHbIMH ~eHTH~pOEaHHbIMB npOTOHaMH ~~ CO
ÓbITHH, B KOTOphIX sap8rnCTpHpOBaHO ~ KYMY~THBHhIX IIpOTOHa. 

!<aK BH,IUiO aa Taó~.2, sa npe~8~aMH ~YKpaTHIlX ouaoox HaÓJIIQIJ;aIOT

CH aS:HMyTaJI.bHH8 KOpp8.n.mnm KyMy~TllBHhIX ~eftT'poHOB (H KyMyJJJITHBHhIX
 

IIPOTOHOB) co BC8MH OCTa~HbIMH BTOpH"lIHHMH IIpOTOHaMR, npH"lJ:eM BeRE"lIHHa
 
STHX KOPP8~H O~aKOBa ~ ~yx rpyrrn paCCMaTpHBaeMHX COÓbITHH.
 /-1I

II
. 

OTM8TmM, "lITO IIo~o6HbI8 KOpp8~ Ha6~aDTCH H B COÓHTRffX, B ÓOJffi
\ ~ 

lliHHCTBe KOTOphIX HcnyCKaeTCH TOJffiKO O~ KyMyJJJITHBHHt1 IIpOTOH /S/.Bce 

4 
I ~ 

Taó~ua 2 

JlaHHbIe IIO aSHMyTaJffiHbIM KOppeJI.fIImHM KYMYJJJITHBHhIX ~eHTpOHOB, H 

IIpOTOHOB c OCTaJffiHbIMH BTOpH"lIHbIMH IIpOTOHaMH 

'fim COÓbITHR lfuc~o J' 
I 

KOMÓHHaUHH 
SKCIIepHMeHT ~H 

4

pC - ol + "_ 

pc. -p+p+ .... 
217 
286 

0,16±0,06 
0,I6±0,05' 

0,005±0,006 
0,009±0,006 

STO,IIO-~OMY, C~eTeJffiCTByeT o TOM, "lITO KyMYJUITHBHbI.ti: ~eHTpOH ~e 

oópasyeTCH B IIepBH"lIHOM aRTe BSaHMO~eHCTBHH Ha~eTaIOmero IIpOTOHa.HaHÓO
~ee eCTeCTBeHHbIM ~JUI paCCMaTpHEaeMOH oó~aCTH 8HeprHH HBnHeTCH IIpe~

IIo~o~eHHe , "lITO ~ei1:TpoH oópasyeTcH B peSYJffiTaTe C~HHR ~BYX BbIÓHThIX 
H~OHOB /4/. 

S. ·B STOM IIpe~IIo~oxeHHH IIpOBe~eHa OueHKa paaMepOB oó~aCTH, HS 
ROT090H BbIÓHEaIOTCH HYKnOHbI. B YC~OBHHX IIpeHeópexeHllH Koppe~ IIpH 

BbIÓHEaH~ IIpOTOHa H HeHTpOHa: 

f 0/ (T) = l(""" j' p (T/oz;) 1'11 (Th ) J (I ) 

rne T - KHHeTH"lIeCKaH sHeprnH ~eHTpoHa, 1': = (ÕL.nY'{d 3(J/ oIpJ) .. -HOp
MHpOEaHHOe HH~aHBHoe cesenae oÓpaSOEaHHH i. - OH ~CTHUbI Cc'= c/ , p, 

n ), k '" - Kos<f4JnuneHT C~RHHH, KOTOpbIi1 B orrpenexeaasx npezmono
~eHHHX o BO~OBOH ~IcrmH ~ei1:TpoHa MOERO CBHaaT.b c paSMepaMH oónacTH, 
HS KOTOpOH HCIIYCKaIOTCH H~OHbI /5/. T.K. Be~qnHa JPn ÓbIEaeT OÓbI"lIHO 
HeHaBeCTHa ( KaK H B namea c~e), TO B xaxecrae pl1 HCIIO.7IbayeTcH 

#" / ~ fp ( Nn - 'tJEC~O HeHTpOHOB B R,IJ;pe MHllieHH, i!. - ~C~O IIpOTO
HOB). 

B HallieM c~Y"lJ:ae yr~epo~HOH MHllieHH ~~ KOS~HUHeHTa CARRHHH 
k c., = .P ~ (T)/[ fp (T/2 )]Z B anrepsane KHHeTH"lI~CKHX SHeprHH 

~eHTpOHa OT 150 ~o 300 MsB IIo~eHo: ~A =(5,9±I,2) 10- r8~. 
SHa"lleHHe f'p (r/~) Ha~eHo na OCHOBe aanax ~aHHhIX IIO pOJmeHHIO KYMY~THB
HHX IIpOTOHOB B pC - CTO~KHOBeHHHX IIpH TOH ~e 8HeprHH IIepBH"lIHOrO IIpOTO
Ha H B TOM ~e yr~OBOM HHTepBa~e, ~TO H ~~ KyMy~THBHbIX ~efiTpOHOB.Ec~ 

BOCIIOJffiSOBaT.bCH qoPMY~o~: 3/ 
3 í 2.Tr ) /2, 

k'c.I'\ = Tm l-~..z. + J'".1 , (2) 
'" 1> 
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rro~eHHOM B rrpe~nO~O*eHRR rayccoBoli rrapaMeTpR3aunR BO~OBOH WYHKUHll 
~eRTpoHa /6/, TO 3H81IeHRe IWS<WmuneHTa CJlliHHRH 1<,,, =(5,9±I,2)IO-3 

f's:s2 COOTBeTcTByeT ro =(2,4±0,::S) ~. 8~eCb m - MaCCa HyI\JIOHa, 
t;; '=2,2 <IM - pa~yc ~eRTpoHa, Y;, - PMRYC ocaacrn, R3 KOTOPOH 
B~~eT~voT HYKJIOH~ (OH CBH3aH CO Cpe~HeKBa~paTn'tffiIDI P~YCOM aTo:tí 
oÓ~aCT1I COOTHOllI6HReM ~ I" ~ > Vz. = V3/2 1"0 ) • EJm3Koe anaxeaae ~JlfI r o 

rro~e1-Io B paco re /4/, ocaoaaaaoã na anannae ~aHHbIX rro po~emno 

~eMTpoH,pB na pa3Jlli'lHhIX MPax rrpR Ha'laJThHHX aHeprIDIX T ~ I faB. 
~ pa3MepoB oó~acTR RcrrYCKalIRR Bcex ~eHTR~~pOB8HHHX rrpoToHoB 

B pC-B3aIDJIO~eHCTBRHX rrpR 10 ThB/c (oToCípaHHhIX rro HaJrn'lffiJ B nax XOTH 
Ó~ cnaoro nporona C yr~OM RcrrYCKaHRH & ~ 13g0 R l1MIIYJI:óCOM OT 380 ~O 

== 800MaB)c) rrO~YlIeHO 3Ha'leHRe: V' =(2,I~g,~) <I!.4.0HO Ó~O Ha~eHO 
rro BeJrn'4lllie OTHOllIeHRH R. (1<::") = N/Nr B RHTepB8~e 3Ha'leHRH K~OT 10 
no 60 MaB. 3~ecb k* =0,5 V~:J", tt.::; P,' - P;, (P-'leT~peX-

RMllYJThC nporoaa) , N - 'tlllC~O nap rrpOTOHOB B yRa3aHHoM RHTepB8~e
li; N~- 'tlllC~O WóHOBHX rrap rrpOTOHOB B aTOM RHTepBa~e,Ha~eHHoe Ha 
OCHOBe c~aHHoro nepeMellIRBaHMH rrpOTOHOB R3 pa3HHX COÓ~TRll.COOTBeT
CTByIIUie reopernxecxae pacrrpeneaeuaa, CBíI3~B8IOllU1e BeJrn'tlllHY R (J<~) C 
pa3MepaMH oÓ~acTR OÓpa30BaHRH rrpoToHoB,ÓUllH rro~eH~ Ha OCHOBe paóo
T~ /5/. 

aA.KJIIOtIEH11E 

Cpe~ COÓ~TRR (1513) c RcrrYCKaHReM B RHTepBa~ yr~OB '6l~I35° 
(~.C.K) rrO~O~Ten:bHOll 'laCTRUH (He rr+- Me30HoB) B~e~eno R rrpoaHaJrnSR
pOB8HO 95 pC -B3aHMo~e~cTBRM, corrpOBo~aIOllU1XCH ncrrYCKaHReM B TOT *e 
RHT~pBa~ yr~oB ~eMTpoHoB c RMTIy~caMR OT 0,6 ~o ~ r,3 I~B 

( ~ P>e-I = (0,76±0,2) fsB/c). C nonpaaxana aa s<W>eKTRBHocTb peracr
paUHR aTO 'tlllC~O BsallMo~eMcTBHít COOTBeTcTByeT Ce'leHRIO 

ÓIt:. (01) = (0, 43±IO) MÓ, 'lTO ÓJrnSKO K Ce'leHIDO onaospexemroro copa
30B8HRR ~BYX KYMYAHTRBHHX rrpOTOHOB c RMlly~caMH OT 380 ~o 

'="'850 MaB/c (.4 P>" = (O,50±O,02) faB/c): 6",,{p)=(0,54±0,07) MÓ 
/I/.OKasHB8IOTCHI OnM3KHMH xapaKTepRCTRKR pC-B3aRMO~eHCTBRít c RCrryCKa
HMeM	 KYMY~TRBHHX ~eHTpOHOB H ~BYX KYMY~TRBHHX rrpOTOHOB.rrO~eH~ 

yKa3aHllH Ha aSRMYTaJThH~e Koppe~H KyMy~TRBHHX ~eHTpOHOB CO BceMH 
OCTa~HHMH BTOpH'lHHMH rrpOTOHaMH,rrpR'leM TaKHe *e rro BeJrn~He, KaK 
R B c.rryqae RcrrYCKaHID! onaoro RJrn ~BYX KyMy~TnBHHX rrpOTOHOB.Bce aTO 
yxaS8HHe Ha TO, 'lTO B nepBR'lHOM aKTe B3aIDJIO~eHCTBHH He rrponcxO~T 

oópa30BaHllH C~OEHHX KyMY~TRBHHX óapnOHHHX cHcTeM.B npe,nno~o*eHRH, 

'lTO KYMY~TRBHHe ~eHTpOHH oópasyroTCH B peSYJThTaTe CJrnHHHíI ~BYX 
9'	 

H~OHOB,rrpon3Be~eHa OueHRa pa3MepOB oó~aCTn OÓpaSOB8HHH aTllX HYKJIO

ABTOP~ ó~aro~apHH B.].AIDóoillHUY 38 rrOMOmb rrpR orrpe~e~eHRR pa3Me- I 

pOB oó~aCTn ncrrycKaHHH no KYMY~THBHHM ~e~TpOHaM,~aÓOpaHTaM H.B.Ma
TaCOBO~, T.A.~ypaBlleBO~, ].M.SnoóHHon, rrpo~e~aBmnM ÓO~b\lIYIO paÓOTY no 
rrpOCMOTPY CHHMKOB H SarrHCH ~aHHHX Ha EeHTY CYMMapHHX pe3YEbTaTOB, 
a T8K*e ~aCTHHKaM COTpy~~ecTBa rro oópaÓOTKe CHHMKOB C 2-MeTpOBOH 

l rrponaHOBOR KaMepH sa oÓc~eHHH.I 

\( , 
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