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A6apaxMaHoB E.A. H ap. PI - 10779 
lf3yqeHHe MHOlKeCTBeHHOCTH BTOpH'IHbiX 'laCTHU BO B3ai!MOileiiCTBiHIX 
llpOTOHOB H a -'18CTHU C BOllb<;paMOM(A=184) B HHTepBane HMnynbCOB 
(2-5) r3B/HyKnOH 

C IIOMOll!biO LlBYX!I.H?TpOBOH nponaHOBOlf KaMepbi C pa3Mell!eHHbiMH B ee pa6o­
'leM o6'beMe TpeMH TOHKHMH llllaCTHHK8Mii H3 BOllbqJpaMa (A=184) nony'leHbl "lKCIIe­
pHMeHTallbHLie Ll8i!Hb!e 110 cpellHHM MHO)KeCTB8HHOCTHM TT- -Me30HOB, g -'18-
CTHU H 6idCTpblX npOTOHOB C pp~ 700 M38/c llpH B38HMOL(eiiCTBHH C BOnL<j•pa-
MOM a -'laCTHU H npOTOHOB B HHTepnane HMIIynbCOB Ha HYKJIOH 
(2-5) r38/c, npoBelleH cpaBHHTellbHhiii aHann3 H3MeHeHHH cpe!lHHX \\ifO,hCCT­
BeHUOCTeii B 3aBHCH\10CTH OT copra HaneTaiOll!ero Hllpa il 3HeprHH, 

p a6ora BbiiiOnHeHa B fla6opa TOpHi! BbiCOKHX 3HeprHii 011 }HI, 

llpenpBHT 06'beJJ,BHeHHOrO BHCTBTYTA •JJ.epHWI BCCneJ(OB&HBi • ,L{y6H& 1977 

Abdrakhmanov E.A. et al. 

Investigation of Secondary Particle 
Multiplicity in Proton and a -Particle 
Interactions with Wolfram (A=l84) in 
(2-5) GeV/Nucleon Pulse Range 

PI 10779 

In the working volume of the 2m propane bubble cham­
ber three thin wolfram (Azl84) plates there were placed. The 
experimental average multiplicity of the secondary rr--me-
sons, g -particles and fast protons with PP-::.700 ':1eV/c in 
the interactions with wolfram incident a-particles and 
protons in the interval of pulses per nucleon (2-5) GeV/c 

, was obt~ined. The comparative analysis of the changes of 
average multiplicity depending on a kind of the incident 
nuclei and energy was done. It was shown that increasing 
the average multiplicity of the secondaries in aW -inter­
actions is different in comparison with NW -collisions. 
It is possible that the observed great increase in the 
average multiplicity of fast protons in comparison with 
increasing multiplicity of g-particles is connected with 

I increasing energy of protons knocked out of a wolfram 
I nucleus. l Preprint of the Joint Institute for Nuclear Research. Dubna 1977 
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1. BBEAEHHE 

0CHOBHOH UCllblO 3KCDCpHMCHTa flBllHCTCH H3Y4CHHC 

B3aHMO.ll.CHCTBHfl npOTOHOB,u -4aCTHU H yrncpO.D.a C TJI)t(CllbJM 

fl.ll.POM I A=184l npu Tpex HMnynbcax uaneTatomcro H.D.pa. 

Bbifiop Tfl)t(CllOrO fl.D.pa B Ka4CCTBC MHlllCHH H Hafiopa llCJ'KHX 

H.D.CP B Ka4CCTBC CHapfl.lJ.OB C O.D.HOH H TOH )t(C 3HcprHCH Ha 

HYKllOH HCOfiXO.ll.HM .D.llfl BbiHBllCHHfl BKna.aa KOllllCKTHBHbiX 

npoueccoa B3aHMO.D.CHCTBH.R. Uenb .uauuoii pafioTbi: cpaaue­

uue CDC.D.HHX MHO)t(CCTBCHHOCTCH BTOpH4H~X 4aCTHU B HYK­

llpH-H,!lCpHbJX (N\\') u' a -}l,!lCpHbiX (a\\) -cTOllKHOBCHHHX. 

2. METOAHKA llOJIYlJEHH.R 
3KCllEPHMEHTAJihHOFO MATEPHAJIA 

B pa6o4eM o6beMe .D.BYXMeTpoaoii nponauoaoii ny3blpb­

KOBOH KaMepbJ JIB3 011JII1 6~na pa3MCIJ..ICHa MHlllCHb, co­

CTOflll.lafl H3 Tpex aonbcjlpaMOBbiX I A =1841 nnacTHH pa3MepoM 

1 140x80x0,8l MM3 • PaccTo.RHHe MC)t(.D.Y coce.D.HHMH nnac­

THHaMH fi~no paBH~M 10 CM. IlJiaCTHH~ MHlllCHH pacnona­

ranucb a nepaoii nonoauue KaMep~ napannenbHO cTepeo-

6a3e cjloTorpacjlH'iCCKOH CHCTCMhl. 0T60p 3BC3.ll. OT B3aHMO­

.D.CHCTBHH B MHlllCHH npOH3BO.lJ.HllCfl DO BH3yallbH~M KpHTC­

pH.RM. IlpH 3TOM npHMCCb co6~THH OT B3aHMO.D.CBCTBHH 

a nponaue a6nH3H nnacTHH ue npeB~lllana .D.CCJITH npoueuToa. 

06ny'iCHHJI OpOBO.lJ.HllHCh npH CllC.ll.YIOIUHX :ma'iCHHflX HMDYllL­

COB Ha HYKllOH .II.D.pa: Pp = ( 2,20; 4,20; 5,6; 9,9 )F3B/c, 
Pa/N ~ (2.20; 4,20; 5,15 )F3B/c. 
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fipH npOCMOTpe a Ka)I(,IJ;OH 3ae3,IJ;e ciJHKCHpoaanacb cne­

.D;YIOIUa.ll HHciJOpMall,H.II: 

1. n_ - l.J:HCJIO OTpHll,aTeJibHbiX l.J:aCTHll, /6e3 :meKTpOHOa/, 

COCTO.IIIl{HX a OCHOaHOM H377- -Me30HOa. fipHMeCb OTpHll,a­

TeJibHbiX CTpaHHbiX l.J:aCTHll, /1/ He npeabiiUaJia 1o/o. 
2. n+ - l.J:HCJIO nOJIO)I(HTeJibHbiX l.J:aCTHll, /6e3 n03HTpo­

HOa/, COCTO.IIIll,HX a OCHOaHOM H3 77+_ Me30HOa H T .lf)l(eJibiX 

a,D;pOHOa: p ,d , t, 3He,4He H T.,D;. 

3. n g - l.J:HCJIO TpeKOa C noabiiUeHHOH nJIOTHOCTbiO HOHH-

3all,HH: I ? 2I min • 3TH TpeKH npH6JIH)I(eHHO COOTaeTCTayiOT 

TpeKaM g - l.J:aCTHll, a 3MYJibCHH. fipH npOXO)I(,IJ;eHHH nJiaCTHHKH 

H - 3 MM nponaHa npaKTHl.J:eCKH ace T.R)I(eJILie a.npoHLI c 

T < 25 M3B/N (b -qacTHll,hl )nornomaiOTC.II. llpHMecL h­
l.J:aCTHll, a HaiUeM Marepuane cocraaJI.ReT - 5o/o. C .npyroil 

cropoHhl, TpeKH c nJIOTHOCTLIO HOHH3all,HH I - 21 min co­

oraercrayiOT npoToHaM c HMnyJILCOM 700 M3B/c, ror.na 

KaK a 3MYJibCHH K g -qaCTHll,aM OTHOC.IITC.II npOTOHbl ,IJ;O 

1 F3B/c. 3ra pa3HHII,a a Mero.nuqecxux ao3MO)I(HOCnix 

npuao,IJ;HT K 3aHH)I(eHHIO HaiUero cpe.nHero l.J:HCJia < n" ' Ha 

/5-7 /o/o. B l.J:HCJIO n" peaJILHO axo,D;.RT npoTOHLI c'"' p 
..., p -

/;_700 M3B/c, a raK)I(e ace .npyrue T.R)I(eJible a.npoHLI d , 
t , 3 He, 4He H T .,II;. 

4. n B - l.J:HCno g -qacruu, neT.RIUHX a 3a,IJ;HIOIO nonyc¢epy 

6 
g ~ 

a Jia opa TOpHOH CHCTeMe. 

5. n 77+- l.J:HCJIO 77+ -Me30HOa, KOTOpbie y,IJ;aJIOCb H,IJ;eHTH­

ciJHll,HpOBaTb no CTaH,D;apTHbiM KpHTepH.IIM, npHMeH.ReMbiM 

npH o6pa60TKe CHHMKOa C ny3blpbKOabiX KaMep. HMnyJILC 

Oll,eHHaaJIC.II npH npOCMOTpe C nOMOil{biO IUa6JIOHa. 

6. fip8 06Jiyl.J:eHHH a - l.J:aCTHll,aMH onpe,IJ;eJI.RJIOCb l.J:HCJIO 

,IJ;ayx - (n8 2) H o.nao3ap.R,D;HbiX(n
81

) CTpHnnHHrOabiX l.J:aCTHll, 

CrpHnnHHroaoil Cl.J:HTanacL qacrHua, yron aLIJiera xoropoil 

no OTHOIUeHHIO K nyl.J:KY f)s ~ ± Orp H HMITYJILC P s ::-: ~ /4· 
rpaHHl.J:HbiH yron f)rp ab16HpaJIC.II a 3aaHCHMOCTH OT HMnyJIL­

ca a -qacTHll,hl, Orp = /6; 4; 3/0 .D;JI.II HMnynLcoa P a/ 4 = 
= /2,2; 4,2; 5,15/ T3B/c cooraercraeHHO. CrpHnnHHroaLie 

l.J:aCTHll,bl He aKJIIOl.J:aJIHCb a ll+ H ll g· 

B o6cy)l(.naeMoM 3KcnepHMeHranLHOM MarepHane npH­

MecL CJiyqaea, a KOTOpbiX XOT.II 61>1 O,IJ;HO H3 CTaJIKHaaiOill,HXC.II 

jJ,IJ;ep (a ,W ) coxpaHHJIOC.h, MeHLIUe 5o/o. llpH onpe.neneHHH 

Cpe,IJ;HHX MHO)I(eCTaeHHOCTeH aao,IJ;HJiaCLnonpaaKa,ca.R3aHHa.R 
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c qacTHl.J:HOH norepeil co6biTHH xaa3Hynpyroro pacce.RHH.II 

npoToHoa Ha HyKnoHax .R,D;pa aonL¢paMa. B a W - a3aHMo.neilcr­

aH.IIX noTepH C06biTHH nonaraJIHCb MaJILIMH.AHaJIH3 pa3JIHl.J:­

HOro pOCTa HCKa)l(eHHH noKa3aJI,l.J:TO OTHOCHTeJILHa.ll aeJIHl.J:HHa 

nonpaaOK K cpe,D;HHM MHO)I(eCTaeHHOCT.IIM, KOTOpbie 6y,IJ;yT 

npHaOJJ,HTbC.II a ,IJ;aJibHeHIUeM, He npeabiiUaeT CTaTHCTHlJe­

CKOH TOl.J:HOCTH a HX onpe,D;eJieHHH. 

3. CPEAHJIJI MHO)J(ECTBEHHOCTb 
B NN-B3AHMOJ(EHCTBHJIX 

)].JI.R nocne.ny10mero aHaJIH3a 3KcnepHMeHTaJILHLIX pe-

3YJILTaToa HaM noHa.D;06.RTCH aeJIHlJHHbl cpeJJ,HHX MHO)I(eCT­

aeHHOCTeH aropH'IHLIX qacTHU a N N - B3aHMOJJ.eilcTBHHX. B 
+ ma6A. 1 ,IJ;aHhl cpe,IJ;HHe MHO)f{eCTaeHHOCTH 77. - Me30HOa H 

npoToHoa JJ,JIH HMnynLcoa HYKJIOHoa PN = /2,20; 4,20; 
5,60; 9,90/ F3B/c. BeJIH'IHHLI n 77- , n , H n 

rr I I . I p 
nony'IeHLI H3 o63opa 3KcnepHMeHTaJILHLIX JJ,aHHLIX' --.l;. 

Ta6Aut~a 1. N N- 63aUMo6eucmauJI 

P. N N <n> N •
0 G,;Go 4.:.w S.bO 

<llz-> 0,04±(),01 0,18;t0,01 0,240;t0,005 

PP <n:n;+> 0,45;t0,03 0,60;t0,05 0,55 .± 0,05 

<np > 1,6 .± o,1 1,7 .± 0,1 1,8 .± 0,1 

< n:r > o. G'O;tO, 006 0,410,±0,01~ 0,520;tO,OI5 

pn <nz+> o.~o;t0,006 0,410;t0,01~ 0,520,±0,01~ 

<np > I,O 1,0 I,O 

9.~ 

0,44,±(1,02 

0 ,'IO;tO, IV 

1,7 .± 0,1 

o,75;tO,Oo 

0,75,±0,05 

1,0 

fipH y'leTe l.J:HCJia HeHTpOHOa H npOTOHOa HJJ,pa aOJib~paMa 
MO)I(HO noJiyl.J:HTb cpe]J,HIOIO MHO)I(eCTaeHHOCTb <' n - > H 

< 11
77 

+ : a p 'W - H n \\ - a3aHMOJJ,eHCTaH.IIX npH ycnos1t.H, l.J:TO 

HaJieTaiOIUHH HYKJIOH CTaJIKHaaeTC.II C O,IJ;HHM H3 HYKJIOHOa 

.R,IJ;pa aonL~paMa, pNw H nNw /eM. ma6A. 2/. 
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Ta6Auija 2. NNvr e3auMooeucmeuJt 

NN <~>-pN 2,20 4.20 5.60 9.90 

<n:J?-) O,I50;t0,005 O,~;tO,OI 0,4I;tO,OI 0,6d;t(l,03 
PNw <n$-+> u,::JI j; o,or 0,45j;0,02 0,53j;0,02 0,73j;0,05 

<n!v> o,36 j; o,o;;: 0,46j;0,03 0,54j;0,03 o, n;t0,06 
n.Nw <:n~+~ O,IIj;O,OI 0,27,±0,01 0,::l5;tO,OI 0,56j;0,02 

4. 3KCIIEPHMEHTAJibHb/E /l,AHHb/E 

B ma6A. 3 H Ha puc. 1,2 npHBeAeHbi cpeAHHe xapaKre­

pHCTHKH P \\' - B3aHMO,L{eHCTBHH B 3aBHCHMOCTH OJ HMllYJibCa 

llpOTOHa. 3.L{eCb < n+ :> - Cpe.L{HHH MHO)f(eCTBeHHOCTb BCeX 

no.ITO)f(HTeJibHbiX aApOHon, FIB - OTHOllleHHe nne peA- HaJaA 

B Jia6opa TOpHOH CHCTeMe AJIH g - tiaCTHIJ.. Cpe.L{HHH MHO)f(eCT­

BeHHOCTb 77+ - Me30HOB llpHBe,L{eHa TOnbKO AJIH HMllYJibCa 

npOTOHa p = 2,20 F3B/c, llpH KOTOpOM /1/ , B OCHOBHOM, 

P 77 + :S 700 M3B/c. B HH)f(Heu cTpoKe Ta6JIHIJ.bi npHBOAHTCH 

'IHCJIO Hafimo,L{eHHbiX C06biTHH. 

Ta6Auija 3. p" - 63QUMOO€UC1116UJI /3KCnepUMeHm/ 

<n> 1f; 2,2G 4,20 5,60 9,90 

<n::r---> 0,14,±0,02 0,46,±0,04 0,69,±0,06 1,3lj;0,09 

<n+> 2,86;tO,Ib 4,4Ij;0,22 5,43j;0,35 6,53j;0,37 

<nr;~ 2,I2;t0,12 2,87j;O,I5 3,58j;0,24 8,74j;0,23 

<ll:J;:r> 0,27j;0,03 

"F/B 0,46_±0,26 3,25j;0,20 3,5Ij;0,27 3,IOj;O,I9 

Ntot 4G5 501 288 848 

BHAHO, 'ITO cpe.L{HHH MHO)f(eCTBeHHOCTb 77 

pacTeT BO BCeM HHTepnaJie 3HeprHiL PoeT n" 

-Me30HOB 

JaMeAnH-,.., 

6 
• 

"' 

.. 

PW • n. 
•n 

! • rt .. 

&a-
! 

~ lt.'t ! 
I f 

! f 

f 

I 

• • --· 0 5 40 
Pp(fift/c) 

Puc. 1. CpeOHUe MHOJKecmeeHHOC111U nOAOJKU111€AbHbiX aopo-
HOB, g - '4QC111Uij U 77 - - M€30H06 6 3Q6UCUMOC111U 0111 UMnyAbCQ 
npomoHa. 

PW 

J -

-

cO ~ J I i I ~ 
-

ut -

-

I I 
0 5 iO 

Pp(lift1c) 
Puc. 2. OmHoweHue anepeo- Ha3ao .FIB OAJt g - 'lacmuij a 
Aa6opamopHOU CUC111€Me 6 3QBUCUMOCRU om UMnyAbCQ npo­
ROHQ. 
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eTC.H rrpH P P 2: 5 T3B/c. OTHOWeHHe FIB rrpaKTHl.feCKH 

He 3aBHCHT OT HMIIynbca IIpOTOHa. 3TH $aKTbl HaXO,!J,.HTC.H 

B cornacHH c 3MynbCHOHHbiMH ,IJ,aHHbiMH I 41. 
Ha puc. 3 rrpe,IJ,cTasneHo oTHoweHHe R A 3KcrrepHMeH-

I ~ 

PW 

I -

a.q- f -

.; [ ! ! 
tO _

1 
_________ 

-

- - -

I- -

I I 

0 5' ~0 
Pp( 18~/c) 

Puc. 3. Ko3rjJrjJu~ueHm pa3MHOJKeHuJI 77- - Me30H08 8 Jlope 
80A&rjJpaMa R A 8 3a8ucuMocmu om uMnyA&ca npomoHa. 

TanbHOrO 3Hal.feHH.H < n
77
-> B p 'W - B3aHMO,IJ,eHCTBH.HX K MHO­

)f(eCTBeHHOCTH 77- -Me30HOB B pN w -cTonKHOBeHH.HX. OT­

l.feTnHBO BH,!J,HO, KaK Ha T.H)f(enOM .H,IJ,pe ysenHl.fHBaeTC.H MHO­

)f(eCTBeHHOCTb Me30HOB C pOCTOM rrepBHl.fHOH 3HeprHH. IlpH 

ManoH: 3HeprHH( P = 2,20 T3B/c) 77- -Me30Hbi po)f(,IJ,a-
P 

IOTC.H, B OCHOBHOM, B O,IJ,HOM aKTe CTOnKHOBeHH.H C HyKnOHOM 

.H,IJ,pa. Puc. 4 rroKa3biBaeT rrpouecc ycHneHH.H MHO)f(eCTBeH­

HOCTH < n
77

- > B 3aBHCHMOCTH OT n g , KOTOpoe xapaKTepH-

3yeT l.fHCnO CTOnKHOBeHHH B .H,IJ,pe. IJpH yMeHbWeHHH l.fHCna 

g -qaCTHI.I, < n
77

- > CTpeMHTC.H K cpe,IJ,HeH MHO)f(eCTBeHHOCTH 

77- -Me30HOB B pNw- CTOnKHOBeHH.HX. 

~n.H KOppeKTHOrO cpaBHeHH.H xapaKTepHCTHK HyKn~H­

.H,IJ,epHbiX H a - .H,IJ,epHbiX B3aHMO,IJ,eHCTBHH HY)f(Hbl 3KCIIepHMeH-

8 

'I 
l 

l ., 

PW .. 

~~ t t-+-
~~ 

Q I 
I 

\ 

5 iO 
n.t 

Puc. 4. 3aeucuMocm& cpeoHeii MHOJKecm8eHHocmu 77-- Me-
30H08 om 'lUCAa g- 'lacmu~ npu 'lem&lpex 3Ha'leHUJIX uMnyA&ca 
npomoHa. 

TanbHble ,IJ,aHHble IIO n'W - CTOnKHOBeHH.HM. IJpe,IJ,IIOnO)f(HM, 

1.fTOKo341cllHUHeHT RA ,IJ,n.H 77+ -Me30HOBTaKOH)f(e,KaKH,IJ,n.H 

77- -Me3oHOB. Tor,IJ,a, yMHO:>Ka.H ,IJ,aHHbie ma6A. 2 Ha Ko341cllH­

I.I,HeHT R A , rronyl.fHM pacl.feTHbie cpe,IJ,HHe MHO)f(eCTBeHHOCTH 
+ . . 

77- -Me30HOB B p'W - H n'W -s3aHMO,IJ,eHCTBH.HX. IlpHHMIIynbce 

P P =2,20 T3B/c y Hac ecTb 3KcrrepHMeHTanbHa.H B03MO)f(­

HOCTb rrposepHTb 3TO rrpe,IJ,rrono)f(eHHe. Pacl.feTlla.H senHl.fHHa 

< ll77+> = 0,29±0,05 HaXO,IJ,HTC.H B XOpOWeM coJ1tacHH C 3KC­

rrepHMeHTanbHbiM 3Hal.feHHeM < TI 77+ > = 0,27±0,03. 
Bbil.fHTa.H H3 < n+> cpe,IJ,HHe l.fHCna < n > H pacl.feTHbie 

< ll 
77
+> , MO)f(HO rronyl.fHTb cpe,IJ,Hee l.fHCnO 8blcTpbiX T.H)f(enbiX 

a,IJ,pOHOB, COCTO.Hli.I,HX, B OCHOBHOM, H3 IIpOTOHOB n; C 

P P :; 700 M3!J{c. IlpH HMrrynbcax P P = /2,20; 4,20; 
5,60/ T3B/c < n P > = /0,45±0,05; 0,94±0,09; 0,96± 
±0,10/. - f 

qHCnO n p B n W - B3aHMO,IJ,eHCTBH.HX 6y,IJ,eT MeHbWe, 

T .K. cpe,IJ,Hee l.fHcno rrpoTOHOB B p N - B3aHMO,IJ,eH:cTBH.HX 

/eM. ma6A. 1/ rrpHMepHo B 2 pa3a 6onbwe, l.feM B nN 
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cTonKuooeuugx. Cpe.n.uee qucno g -qacTHU B npoTon-g.n.ep­

HblX H HeBTpOH- jJ.IJ.epHbiX CTOllKHOBeHHjJX, KaK cne.n.yeT H3 

3MYllLCHOHHblX .IJ.aHHblX / 4/, npH6llH3BTellLHO O.IJ.HO H TO )l(e. 

B ma6A. 4 .n.aHbl Bbl"'HcneHHble cpe.u.uue MHO)I(eCTBeHHOCTB 

< n 77+ > , < n 77- > , < n g > H < n 1P > .IJ.llJI cny'iaJI, Kor.n.a 

ua g.n.po oonL.PpaMa paouooepo,.Tno uaneTaiOT nu6o npoTOH, 

nu6o ueiiTpou ( Na \\' ) . 

Ta6AUlla 4. Na \1. - 63QUMooeucmeuJI 

<n> "'PN 2,20 4,20 5,60 

<nJI,.-> 0,240j;0,033 0,56j;0,04 0,80,±0,06 

<n1i-+> 0,20 j; 0,03 0,51j;0,04 0, ?4j;0,06 

<ng> 2,12 j; 0,12 2,8?j;0,15 3,58j;0,24 

<n}> 0,34;t; 0,06 0, ?Oj;O,IO O,?Oj;0,10 

3KcnepHMeHTanLHble cpe.n.uue xapaKTepHCTHKH a\\' 
B3aHMO.IJ.eHCTBBH npe.n.cTaBneHbl B ma6A. 5. 

Ta6Aut~a 5. a \1. - 63QUMooeucmeuJI /3KcnepuMeHm/ 

< n> TY.f/11-- 2,20 4,20 ~.15 

<n:z--> 0,53_t(),05 1,2?,j:0,09 1,56j;O,II 

<n.+> 6.34;t;0.36 9,IIj;0,50 9,08j;0,50 

<~t> 4,49;t;0.26 5,63_t0,32 5, 10;t;O, 30 

F.B 3,52;t;0,21 3,IOj;0.16 3,00j;0.1? 

<ns2> 0,098j;O,Ol? 0,092;t;O,OI? 0,093j;O.Ol? 

<ns1> o,35;t;0,04 0,40;t(>,04 o.56;t;0,05 

Nt.ot 355 ~ 344 

Bu.n.uo, 'iTO cpe.n.uue MHO)I(eCTBeHHOCTB CYuteCTBeHHO 6onL­

we o a Vi - B3aBMo.n.eiicTBBJIX no cpaBHeHBJO c N W - cTonK­
a 

10 

+ 
HOBCHHjJMH. Cpe.IJ.HHe lJHCna 77- -Me30HOB B a\\' -B3aHMo-

.IJ.CHCTBHJIX .IJ.Oll)KHLJ 6LITL npH6llH3HTCllLHO O.LJ.HHaKOBLIMH. 

Pa3nHlJHe B03HHKaeT nHIIIL H3- 3a HeO.LJ.HHaKoooro qucna 

llpOTOHOB H Heii:TpOHOB B ll.LJ.pe BOllb<lJpaMa. 3Ta pa3HHU,a 

llpHBO.LJ.HT K COOTHOIIICHHIO <II->> <n + > /eM. ma6A. 4/. 
77 - 77 

BLilJHTa,. H3 < n+ > cpe.LJ.HHe l.fHCna < ng > H < n 
77
->, nonyl.JHM 

CpC.LJ.HCC l.fHCllO 6LICTpLIX TJI)f(CllLIX a.LJ.pOHOB C p p;:: 
}: 700 M3B/c. IlpH HMn~nbcax ua HYKllOH Pa /N = ( 2,20; 
4,20; 5,15) F3B/c < n P > = ( l ,32±0,09; 2,21±0, 14; 
2,42±0, 16 ). 

B ma6A. 6 .LJ.aHLI cpe.LJ.HHe xapaKTepHCTHKH a\\' - B3aHMO­

.LJ.CHCTBHB .LJ.llll co6LITHB, r.LJ.e HCT 3apH)KCHHbiX CTpHllllHHro­

BLIX l.JaCTHU,. B 3TOH BLI60pKe 3BC3.LJ. lJHCllO npoo3aHMO.LJ.eH­

CTBOBaBIUHX HYKllOHOB a -qacTHU,LI 4> ~' > 2. 

Ta6AUliQ 6 . a"' -63QUMOOeUC1116UJI /3KCnepuMeH111, !I<; =0/ 

<n> P,iJN 2,:GO 4,;;;0 5,15 

<flJJ--> 0,57j;O,O? 1,52±0,15 1,9B;tQ,20 

<n+> 7,15j;0,52 12,04±1,00 12,74±1,04 

<~> 5,19j;0,39 7,46±0,65 6, ?I±O,;.l'l 

178 3,34j;0,24 :3,20j;0,21 2,5-::.,tO,I'I 

Ntot 213 207 I6I 

,[J.ng cnyqaeo c n s =0 BH.LJ.HO eme 6onLrnee ycuneuue 

MHO)I(CCTBeHHOCTH, 'ITO CBH3aHO C yBCllHl.JeHHCM l.fHcna 

HYKllOHOB a -qacTHU,LI, npeTepneBWHX B3aHMO.LJ.CHCTBHe. 

Cpe.LJ.nee qucno 1/ .n.n,. ocex a\\' - o3aHMO.IJ.eHCTBHH 

MO)I(HO OllpC.LJ.CllHTL, 3HaJI 3apH.IJ. CTpHllllHHrOBLIX 3apH)KCHHbiX 

qacTHU, < q s > . Cpe.LJ.HHB 3apJI.LJ. a -qacTHU,LI Ha HYKllOH 

paoeu 0,5. Tor.LJ.a,no.LJ.enHB pa3HOCTL Me)K.LJ.Y nonHLIM 3apH.LJ.OM 

a -qacTHIJ;LI Z =2 H <q > Ha 0,5, BLilJHCllHM a s 

<v> = 2(2-qs /1/ 
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HenonhJYX Juaqeuux n sl u n , 2 ma6A. 5, nonyquM npu 
PaIN~ /2,20; 4,20; 5,15/ T3B/c <I'> = /2,91±0,15; 
2,83±0,15; 2,50±0,15/. J,LJ.eeb Ha,LJ.O HMeTb B BH,LJ.y, 'ITO 
KpuTepuu onpe,LJ.eneuux eTpunnuuroaou qaeTHUhl ueeKonhKO 

npouJaonhHhl HTpe6yroTeneuuanbuoro3KenepuMeHTanbuoro 

yToqueuux. 
B ma6A. 7 H Ha puc. 5,6 llOKaJaHhl OTHOllleHHX epe,LJ.HHX 

xapaKTepueTHK B a~ - H Na ~ -aJaHMO,LJ.eHeTBHXX /eM. 

ma6A. 4,5/. 

Ta6AUija 7. a WI N
11 
~ - 01/lHOWeHUe 

R P.,~.jN 2,20 4,20 5,15 

-
R FjB I,02±0,IO 0,95j:0,08 0,85j:0,08 

R :z_- 2,2Ii0,3? 2,27j:0,23 1,~.20 

R~ 2,I2;tO,I7 I,96j:O,I5 I,42j:O,I2 

Rp 3,~,73 3,I6j:0,49 3,46,t0,54 

BH.LJ.HO, qTo OTHOllleuue FIB npaKTuqeeKH ue HJMeuunoeh. 
B enyqae ueJaaueuMoro BJaHMo,LJ.eoeTBHH uyKnOHOB a - qa­

eTHUhi OTHollleuuH R
17
- , Rg u RP .n.omKHbi 6biTb O.LJ.HHaKo-

BbiMH. O,LJ.uaKo BH.D.HO oTnu'lue oTHOllleHHH R oT R- u R . p 17 g 

5. 3AKJI/Of.J.EHHE 

113 epaBHeHHX epe,LI.HHX MHO~eeTBeHHOeTeH BTOpHqHhlX 

qaeTHU B a~ - H N ~ - BJaHMO,LJ.eHeTBHHX BH,LJ.HO, qTO HyKnOHbl 

a - qaeTHUhl npH HeynpyrOM eTOnKHOBeHHH OKa3hiBaroT BnHH­
uue ,LJ.pyr ua ,LJ.pyra. Yaenuqeuue epe,LJ.ueu MHo~eeTaeuuoeTu 

TT- -Me 30HOB, g - qaeTHU H 6bieTphlX npOTOHOB B a\\ - eTOnK­

HoBeuuxx pa3nH'fHO. Bo3MO~Ho, 'ITO 6onhlllHH poeT epe.D.HeH 

MHO~eeTBeHHOCTH 6hlCTphlX npOTOHOB eBH3aH C yBenuqeuHeM 

3HeprHH npOTOHOB, Bhl6HBaeMhlX H3 H,LJ.pa BOnbcilpaMa. 
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Puc. 6. OmHoweHue cpeoHux MHOJICecmBeHHocmeii < n _ > , 
< n g> , < ~ > OAJI a W - u Na W - 63QUMooeiic11l6Uii 8 3d6ucu­
MOC11lU 01/l 3HepZUU a - ~QC1/lUijbl /8 UMn./HyKA./. 
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ABTOphl C'iHT810T CBOHM llpHJITHhiM ,li.OnrOM Bhip83HTh 

6naro,ll.apuocTh o6cny)I{HBawmeMy nepcouany .D.BYXMeTpoooil 

nponaHOBOH KaMephl H na6opaHT8M, npHHHM8BWHM y'iaCTHe 

B Ofipa60TKe CHHMKOB. 
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PyKonHch nocTynuna B H3.D.aTenhCKHH OT.D.en 
23 HtoHJI 1977 ro,ll.a. 

TEMATWIECKHE KATErOPHH OYBnHKAUHH 

HHCTHTYTA H~EPH~X OB'bE~HHEHHOrO 

HCCJIE~OBAHJ1M 

HH.UCKC TeMantKa 

1. 3KCD8pHM8HT8nbH8H ~H3HK8 BhlCOKHX SHeprH~ 

2. TeopeTH'ieCKaB ¢uaHKa BhlCOKHX auepru~ 

3. 3KcnepHM8HTanbH8B H8HTpOHH8B ~H3HK8 

4. TeopeTH'iecKaH ~H3HKa HH3KHX aueprH~ 

5. MaTeMaTHKa 

6. ~nepHaH cneKTpOCKODHH H panHOXHMHB 

7 • cl>H3HK8 TH 11<8nbiX HOHOB 

8. KpuoreHHKa 

9. YcKopHTenu 

10. AsToMaTH3aUHB o6pa6oTKH aKcnepuMeHTanbHhlX 

naHHhlX 

11. Bhl'iHcnuTenbHaH MaTeMaTHKa u TeXHHKa 

12. XHMHH 

13. TexHHKa ~uauqecKoro aKcnepuMeHTa 

14. HccnenosaHHB TBepnhlx Ten H ~~<HnKocTeA 

HnepHblMH MeTonaMH 

15. 3KcnepHM8HT8nbH8B ~H3HK8 HnepHhlX peaKUH~ 

npH HH3KHX aHeprHHX 

16. ll03HMeTpHH H ~H3HK8 38IUHTbl 

17. TeopHB KOHneHCHpOBBHHOro COCTOHH.H 


