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1 • BBEAEHI1E 

KaK 6bmo noKa3aHo s pa6oTax 1 1, 2/, c noMOillbiO nponaHosoa:i ny3blpb
Kosoa:1 KaMep~ MO~HO H3y4aTb peaK4HH C 06pa30BaHHeM BTOpH4H~X 
Hea:iTpOHOB: 

rr- + p _. n + X, 

rr- + n -> n + X, 

12 
rr- + C-> n + X 

/1/ 

/2/ 

/3/ 

npH pn ~ 1 f38/c. B 3TOM cny4ae perHCTPHPYIOTC.R BTOPH4Hble Hea:iT
panbH~e ssesA~. H no Hx xapaKTepHCTHKaM onpeAen.RIOTC.R xapaKTepHc
THKH Hea:iTpoHos s peaK4H.RX /1/-/3/. AaHHble no 3THM npo4eccaM 
B ycnOBH.RX 4rr -reoMeTpHH npaKTH4eCKH OTCyTCTByiOT, n03TOMY HX 
H3y4eHHe npeACTaBn.ReT HHTepeC, 

2. 06PA50TKA 3KCnEPHMEHTAnbHOfO MATEPHAnA 

An.R perHCTPa4HH co6~TH.:i /1/-/3/ H noHcKa BTOPH4H~x ssesA, 
Bbi3BaHH~X Hea:iTpanbHbiMH 4aCTH4aMH / 11 011 -3Be3Abl/, 6bln0 ABa~Abl 
npOCMOTpeHO 19958 CTepeOCHHMKOB C 24-nHTpOBO.:i /0,55 M/ npo
naHOBO.:i ny3~pbKOBO.:i KaMep~, o6ny4eHHO.:i rr--Me30HaMH npH 
p ~ 4 f3B/c Ha CHHXPO$a30TPOHe nB3 OH~H. B 3~$eKTHBHO.:i o6naCTH 
6blnO Haa:iAeHO 30498 nepBH4HbiX rr-p.., 17-u H rr- 12 C -ssaHMOAea:iCTBH.:i 
H 199 11 011 -3Be3A C 4HCnOM 3ap.R~eHHbiX BTOpH4H~X 4aCTH4 n h > 3 

c -
H HX CYMMapH~M HMnynbCOM Pch ~ 0,7 f38/c /Ta6n.1/. Haa:iAeHH~e 
nepBH4Hble B3aHMOAea:iCTBH.R nHOHOB 6blnH pa3AeneHbl Ha 1T" P-> 1T -n
H rr- 12 C -ssaHMOAea:icTBH.R no 06111enpHH.RTbiM KpHTepH.RM /Ta6n. 1 /IS/ 

B 4Hcno Hea:iTpanbH~x ssesA BBeAeH~ He6onbwHe nonpaBKH /: 6%/ 
Ha $OHOB~e np04ecc~. 

$oH cny4aa:1HbiX "0"-ssesA onpeAen.Rnc.R npH npocMoTpe J1TeReo
CHHMKos, Ha KOTOP~X He 6~n0 nepBH4H~X B3aHMOAea:iCTBH.:i 1 • 2~ 0H 
COCTaBHn OKOno 3% OT BCeX Na 8Topoa:1 ~OHOB~a:i np04eCC CB.R3aH 
C o6pa30BaHHeM Hea:iTpanbH~X CTpaHH~X 4aCTH4 B nepBH4H~X B3aHMO
Aea:iCTBH.RX, KOTOp~e TaK~e MOryT o6pa30BaTb Hea:iTpanbH~e 3Be3-
Abl/1, 2/, TaK KaK AQ H Ko -Me30Hbl HMeiOT ManyiO cpeAHIOIO AnHHY npo-
6era I~ 10 eM/ AO pacna~a npH 3THX 3HeprH.Rx, To cneAyeT y4H
T~BaTb TOnbKO o6pasosaHHe K~ -Me30HOB. Hx cpeAHee 4Hcno 
<nK~> =o 0,037~0,004 Ha OAHO Heynpyr~~ B3a-HMOAea:iCTBHe HeBenHKo 141
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Ta6nm.~;a I 
CTaTlfCTlfKa co6biTlfH 

T11rr B3aHMO-
N co6. Nr N f( W) ,[\er!CTBHH n n 

r: -p 13842+118 69+8 4257+513 

77-n 3272+57 19+4 II 72+309 

77 -12C 22743+151 149+12 9193+679 

Bee co6biTlfH 30498+175 187+14 

no3TOMY nonpaeKa K N0 cocTaBHna : 3%. 0KOH4aTenbH~e AaHH~e no 
He~TpanbH~M 3Se3AaM, S~3SaHH~M He~TpOHaMH ( N) npHBeAeH~ B 
T a6n. 1 . n ' 

8 He~TpanbH~X 3Se3AaX H3Mep.RnCH nonH~~ HMnynbC STOpH4H~X 
3ap.R>t<eHHbiX 4aCTHLI ( p l ) , HMnynbC He~TpOHa npHHHManCH paSHbiM: 

, I c 1 
Pn ~ 1 , 5 Pch 1. 2 , .L\n.R onpeAeneHHH nonHero 4Hcna He~TPOHOs 

I N[1 ) • o6paaosaHHbiX s peaKLIHHX I 1 I+ 131, s Ka>KAO~ "0"-aseaAe 
H3MepAnacb AnHHa ( L

1 
) noTeHLIHanbHoro npo6era He~TpoHa oT nep

SH4HO~ 3Se3Abl AO rpaHHLI 3¢¢eKTHSHO~ o6naCTH ( <L
1 

> ::: 24 CM) 
H S~4HCnHnCH reoMeTpH4eCKH~ sec co6~THA (W

0
): 

wn r 1 I l l - exp ( Ll I Ln ) l . !41 

rAe Ln - cpeAHHH AnHHa cso6oAHoro npo6era He~TpoHa c HMnynbCOM 
Pn • 3Ha4eHHe L 11 npH AaHHOM Pn HaXOAHnocb c y4eToM ce4eHH~ He
ynpyrHx S3aHMOAe~CTSH~ He~TPOHOS C MOneKyno~ nponaHa (C

3
Hg) 

npH (J ( c3 H 8) - 0' 4 3 r I CM 3 • Ce4eHHH o6paaosaHHA 3-ny4eSbiX 3Se3A 
s np -saaHMOAe~CTSHAX s HHTepsane HMnynbcos p E 1-4 l38lc 
H3MepeH~ s pa6oTe 151 • .[1nH n 12C-saaHMOAe~cTsHA

0

Hcnonbaosanocb 
COOTHOWeHHe /1, 2/: 

151 

.[\n.R nposepKH 3TOrO COOTHOWeHHH npH P0 = 1 138lc Ha CHHMKaX 
C 2-MeTpOSO~ KaMep~ 1 o6ny4eHHOA AeATpoHaMH C pd = 1 138lc HyKn, 
Ha C~Hxpo¢a30TPOHe n83 OHRH, 6~n~ OT06paH~ S3a~MOAe~CTS~H Ae~

TPOHOS c MoneKyno~ nponaHa, ~MeiO~~e cTp~nn~Hrosbte npoToH~ 

I( n(C3 H8 ) -eaa~MOAe~CTS~AI. 0Ka3anocb, 4TO Ha 1560 3Se3A He
ynpyr~x nl C H8 ) -coyAapeH~~ 6~no Ha~AeHo 68 saaHMOAe~cTs~~ 

C nch;?: 3 ~ tch ::J 0,7 138lc, T.e. 14,4~0,41%. ( APYro~ CTOpOHbl, 
~3 COOTHOWeH~H /51 nony4aeTC~, 4TO AOn~ TaK~X C06~T~~ COCTaBn~
eT 4,5%. TaK~M o6paaoM, ¢opMyna 151 cnpaeeAn~sa np~ p = 1 138lc. 
K co>KaneH~IO, aHanor~4Hble AaHH~e An~ p

0 
:?: 2 I3Bic oTc/rcTeyiOT. 

Ta6n11u;a 2 
Cpep;Hlfe tilfCJia 11 cpep;Hlfe HMITYJihCbl Heil:TpOHOB 

T11rr B3al1Mo- < Nr > <N > pf 
p;eHCTBlfH n n n 

(f3B/ c) 

rr- p 0,30~0,04 0,39~0,04 I ,8 

rr- n 0,36~0,08 0,63~0,08 I ,8 

77 
12c 0,40~0,04 0,76~0,05 I, 7 

nonHoe 4Hcno STOPH4HbiX He~TPOHOS ( Nr (W)) c p .:::: 1 138lc 
" 12.-.: n • n 

S HaHAeHHbiX rr-P- , 77-n- H rr ·1._; -saaHMOAeHCTSHHX C y4eTOM SeCOS 
co6~TH~ npHSeAeHO S Ta6n.2. 

3. PE3YnbTATbl 

8 Ta6n.2 npHSeAeHbl cpeAHHe 4Hcna He~TpoHos <Nr> c p .:::; 1 138lc 
12 n n 

Ha OAHO Heynpyroe 77- P-, 77- n H 77- C -eaaHMOAe~CTSHe, npeACTae-
nAeT HHTepec OlleHHTb nOnHOe 4HCnO He~TpOHOS S 3THX npOLieCCaX, 
.L\n.R 3Toro, KaK H s pa6oTax 11 • 21 , HcnonbayeM AaHHble o ce4eHHHX 
npolleccos rr- P -+ P X H 77- n -+ P X , s KOTOPbiX npoTOHbl HMeiOT 

; ~ : ~~6/L. 0HH COCTaSnHIOT ~ 0,27 H 0,09 OT nonH~X HeynpyrHX 
• _ - " • 1 1. 21 n Ce4eHHH 77 P- H 77 II -s3aHMOAe~1CTSHH , peAnOnaraH, 4TO AOnH 

npoTOHOS C P::; 1 l38lc S peaKLIHHX 77-p-+pX H He~TpOHOS S npo
Lieccax rr- n _. n X OAHHaKosa, nony4HM nonHoe cpeAHee 4Hcno He~T
poHos <N > = <Nf> +0,27 S 77-ll -saaHMOAei1cTSHHX 1Ta6n,21. nocTynaH 

n n 
aHanorw.tHbiM o6paaoM c AaHHbiMH o peaKLIHAX rr-n _. p X H rr- p _. n X, 

nony4HM <Nn> = <N~> + 0,09 • .[ln.R rr- 12C-saaHMOAe~cTSH~ cpeAHee 
4Hcno HeynpyrHx rr-N -eaaHMOAe~cTSH~ - <r'> = 1 ,5. OTCIOAa, Hcnonb-
3YA AaHH~e no < N

11 
> AnA rr-p H rr-n -coyAapeHH~, nony4HM: 

-12 
<N 0 (rr C)>= 0,76±0,05. 

Ha npHSeAeHHbiX AaHHbiX MO>KHO OlleHHT b K03¢¢HLIHeHT~ Heynpyro~ 
nepe3aPHAKH HyKnOHOS S peaKLIHAX 111 H 121: 

a ( p -+ n) = <'N ( rr- p ) > =0, 39+0, 04, 
n -

a (n -. p) "' 1 - <N
0 

( rr-n) > =0,37~0,08. 

OH~ e npeAenax ow~6oK He oTn~4aiOTC~ OT ai , nony4eHH~x An~ Tex 
>Ke npolleccoe np~ p = 40 138lc. Ha p~cyHKe noKaaaHbl ~f1nynbCH~e 
pacnpeAeneHH~ He~TpoHos B peaKLI~~x 111-131 An~ Pn ~ 1 l38lc. 
CooTeeTCTByiO~~e cpeAHHe 3Ha4eH~~ <Pr> np~seAeH~ s Ta6n.2. TaK~M 

n 
o6paaoM, nony4eHHble AaHH~e o Ko3¢¢~LI~eHTax Heynpyro~ nepe-
aap~AKH HyKnOHOB B 77-P ~ 77-ll -eaa~MOA€~CTB~~X noKa3~aiOT, 
4TO OHH npaKT~4eCK~ He 3aS~C~T OT 3Hepr~~. 

3 



ABTOP~ np~sHaTenbH~ y4aCTH~KaM CoTPYAH~4eCTBa no ~ccneAOBaH~~ 
MHO~eCTBeHH~X np04eCCOB Ha nponaHOB~X ny3~pbKOB~X KaMepax 3a 
nonesH~e o6cy~AeH~~ ~ noMo~b B pa6oTe. 
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PyKon~cb nocTyn~na B ~3AaTenbcK~~ OTAen 
21 ~~H~ 1983 roAa. 

EeKMHp3aea P.H. H AP· Pl-83-423 
CpegHee tmcno Hei!TpoHoB B 77 p-, 77 -n -
H 77- 12C -B3aHMOgeiiCTBHHX IIPH p = 4 r3B/ C 

CpegHee t:IHCJIO BTOpHt:IHhiX Hei!TpOHOB B 77- P-, 77• U- H 77- 12 C
B3aHMOgeHCTBHHX IlpH p = 4 r3B/c onpegeJieHO B pe3yJlbTaTe HC
cnegOBaHJ.iH BTOpHt:IHhiX HeHTpaJibHhiX 3Be3g, Bhi3BaHHhiX HeHTpOHaMH 
B nponaHoBOH ny3bipbKOBOH KaMepe. IIonyt:IeHhi 3Hat:IeHHH K03¢4:lHI.\HeH
TOB nepe3apHgKH: a ( p-.n) = 0,392:_0,04 H a ( U ~ p) =0,372:_0,08. 

Pa6oTa BhmonHeHa a J1a6opaTopHH BhiCOKHX 3HeprHH Ol151H. 

npenpHHT 06oeAHHeHHOrO HHCTHTYTa RAePH~X HCCneAOBaHHH, ~y6Ha 1983 
~----

Grishin V.G. et al. 
Average Number of Neutrons in 77- P-, 77-n-and 77 - 12 C 
Interaction at p = 4 GeV/c 

Pl-83-423 

The average number of secondary neutrons has been obtained 
1n 77-P-, 77-ll- and 77- 12c interactions at p = 4 GeV /c by means 
of studying secondary neutral stars induced by neutrons in 
propane bubble chamber. The following values of coefficients 
of charge exchangfi have been obtained: a ( p _, n)'"' 0.39+0.04 
and a ( n _, P) • 0. 3 7 +0. 08 . 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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