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I1HCTHTYT <pH3HKH AH A3CCP, BaKY 

2 
HHCTHTYT H)J,epHbIX HCCne)J,OBaHH~ H nAOpHO~ :)HOprOTHKH 

BAH, COepHR 

3 CaMapKaH)J,CKHH rocynapcraeaastâ YHHDOPCHTCT 
.. . 

'HHCTHTYT epH3HKH BblCOKHX 3110prHA Try, T6HJlHCH 
5 HayqHO-HCcne)J,OBaTenbCKHA HHCTHTYT RAepHOA epH3HKH 

MrY,MocKBa 

~ EpeaaHcKIDI r-ocynapcraeaxsiâ YHHBepCHTeT 

1. BBE,UEHHE 

113YlleHHe ,nBYXqaCTHllHbIX xopperrauaã TO)K)J,eCTBeHHblX anpoaos , MC
nYCKaeMbIX c 6JI113Kl1MM l1MnYJIbCaMl1 B coynapeaaax xacrau 11 anep BbICO
Kl1X 3Heprl1H, n03BOJIHeT nonyuars l1H<popMaU11l0 o npocTpaHcTB.eHHp-Bpe
MeHHhIX xapaxrepacraxax .aanysasoumx l1CTOllHl1KOB. TeOpeTl111eC.KHe oc
HOBbI nonxona ,nJIR nap TO:>K,neCTBeHHblX 6030HOB 113JIÓ:>KeHbI B paõorax /1,2/, 

a ,nJIR nap roacnecraeaasrx <pepM110HOB-B /3,4/ . 

B ,naHHOH paõore onpe,neJIRIOTCR paar-repsr 06JIaCTl1 l1CnycKaHI1H nporo
HOB BO B33.1iMo,neHCTBIDIX npoTOHOB c R.u.paMl1 TaHTaJIa (p'I'a) npa l1MnYJIb
ce "" 10 13B/c. 3KCnepl1MeHTaJIbHbIH r-rarepaan IlOJIYlleH no pTa-B3al1MO
,neHcTBHRM, 3aper"l1CTpl1pOBaHHbIM aa CHl1MKaX c 2-MeTpoBoH rrponaaoaoá 
nY3bIpbKOBOH xar-tepsr, BHYTpl1 KOTOpOH pacnorroacensr nJIaCT.HH:Kl1 113 TaH
TaJIa. 

Pa,nl1YCbI 06JIaCnf l1CnYCKaHl1R npOTOHOB onpe,neJIRIOTCR B 3aBl1C.HMO
CTl1 OT 3HalleHl1R UMnYJIbCOB npOTOHOB, a -rarose OT 11l1CJIa npOTOHOB, -Hcnyc
xaer-rsrx BO B3al1Mo,neHCTBl1RX. C QeJIblO OueH:Kl1 3THX paar-repoa npononar
CR cpaaaeaae 3KCnepl1MeHTaJIbHO nOCTpoeHHbIX KOppeJIRU110HHbIX <PYHKUl1H 
c TeOpeTl111eCKl1MH tPYHKUl1RMH, B xoropsre pazrayc 06JIaCTl1 acnycxanaa 
(r O) 11 BpeMR :>Kl13Hl1 l1CTOllHl1Ka (r o) BXO,nRT KaK naparaerpsi. 3TOT erro- ' 
co6 ·6bIJI l1CnOJIb30BaH B panee ony6JIl1KOBaHHbIx HaMl1 paõorax, B KOTOpbIX , ~ 
allaJI11311pOBaJIl1Cb zraaasre, nOJIYlleHHbIe c nOMOI..UblO xceaoaoaoü 11 nponaao
aOH nY3blpbKOBbIX xar-rep. 

2'. KOPPEJIRUl10HHbIE <I>YHKUI1I1 

TeOpeTl111eCKl1H Bl1,n KOppeJIRU110HHOH <PYHKUl1l1, npl1MeHReMoH HaMl1 
)])1R BbIlll1CJIeHIDÍ, zran B pa6oTe/4/.B <p0pMYJIaX yxreasr KaK 3<p<peKTbI, CBR

3aHHbIe c KBaHToBoH CTaTl1CTl1KOH npOTOHOB, TaK 11 KYJIOHOBCKl1M 11 Cl1JIb
. HbIM B3al1Mo,neHCTBl1RMl1 l1X B KOHellHOM COCTORHHl1. B nocnenaee BpeMR 

R,nepHbIH nOTeHUl1aJI naenen B nane npRMoyrOJIbHOH HMbI /8/ . 
B npennonoaceaaa O He3aBl1Cl1MOCTl1 113JIYlleHl1R npOTOHOB l1CTOllHl1Ka,I 

Ml1, pacnOIIO:>KeHHbIMl1 COrJIaCHO pacnpenerremno I'aycca (CM./ 4 / ) , xoppe

t. JIRUl10HHYlO<PYHKUl1lO MO:>KHO npencraaart, B aazre 

R(q,p) =A(;) (k*)[l+Bo(q,p;fo,r) + Bi(q,p; fO,r)], (1)j 

r,ne q P 1 - P 2 ' P = P 1 + P 2 - paaaaua 11 CYMMa 4-l1MnYJIbCOB COOT
_.~_ ~ _~.--..- ..(I 

1 MlifbCÁu 11,..~d~H ~~i1CTtnYT I 
t(, 11' i nn~~i~1 Bcr~eEO~~UgmIII 

J_ 5~91!blOTEHAt 
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ok * 1 J'--BeTcTBeHHo, = 2" - q '" - HMnYJIbC O,IJ,HOrO H3 nporoaos napsr B HX 

C.IJ;.I1. TeOpeTJ1tIeCKHe cPYHKIJ;1111 BbltI11CJIHJIHCb B 3aB11CI1MOCTH OT nepexrea
HOH k *, KOTopaH HBJIHeTCH Ha1160JIee anexsaraoã .u,JIH aauiero aHaJ1113a 14~ 

PaCtIeTbI TeOpeT11tIeCK11X cPYHI<:IJ;I1H npoBo,IJ,HJI11Cb npa pasasrx 3HatIeH11HX na

pasrerpa r o ·11 npa cP11I<C11pOBaHHblx 3HatIeH11HX OCTaJIbHbIX napar-rerpoa: 1'0 

npezmonaraerca paBHbIM 1 cPM I V = Ipl/E onpenerranocs 113 3 xcnepar-ren
-+\ -+ -+ ITa KaK cpennaa CKOpOCTb npOTOHHbIX nap; v = 0,4. 3.u,ecb Ip = 1p1 + P2 ' 

E = E 1 + E2 ; P1, P2 - 11MnY!tbCbI npOToHOB, E 1, E 2 - 11X 3Hepr1111. 

1'13 aHaJI113a aaõopa H:oppeJIHIJ;110HHblX cPYHI<:IJ;I1H B11AHO, tITO BeJI11tI11Ha 

3cPcPeKTa pacrer c YMeHbweHHeM 3HatIeHHH ro: tIeM MeHbIlle pa,n,I1YC, TeM 

nsnue MaKCHMYM KOppeJIHIJ;HOHHOH cPYHH:IJ;HH (CM., nanpar-rep, /6/) . 

Mepoü BeJIHtIHHbI 3cPcPeH:Ta MO)I<eT 6bITb cpenaee aaaseuae KOppeJIH

UHOHHOH cPYHKIJ;HH (R (k *)) B zraanaaoae rteper-renaoá k *, COOTBeTCT

BYlOmeM 06JIaCT11 3cPcPel<:Ta (10 .s k * _< 60 M3B/c); cpenaee 3HatIeHHe 

BbltI11CJIeHO COrJIaCHO cPopMYJIe 

.k~ = 60 MaS 

<R> .r R (k *) p (k *) dk * , (2) 
k i = 10 MaS 

rne p(k *) - nJIOTHOCTb pacnpezieneaaa nporonasrx nap, HOpM11pOBaHHaH 

na e.u,I1HI1IJ;Y B 06JIaCTH 3cPcPeI<:Ta (10 ~ k * :5 60M3B/c). Ha OCHOBe pac

tIeTHbIX 3HatIeH11H <R> nocrpoeasr rcpaasre, rcoropsie npe.u,cTaBJIHIOT reope

THtIeCKYIO 3aB11CHMOCTb <R> OT r o' 1'13 3T11X KpHBbIX onpe.u,eJIHJI11Cb 3Ha

tIeH11H r O' COOTBeTCTBYIOml1e cpenaar-r 3HatIeHHHM < R> , nOJIYtIeHHhIM 

1133Kcnep11MeHTa. 

3.KcnepHMeHTaJIbHble pacnpenerreaaa nocrpoensr TO)Ke B 3aB11CHMO.CT11 

OT nepesteanóã k * COrJIaCHO cPopMYJIe 

D(k *) (3)R(k *) axon 
D eoH (k *) 

rne D (k ") - 113MepeHHan nnOTHOCTb npOTOHHbIX nap B cPa30BOM npOCT

pancrae, D cpOH(k *) - nJIOTHOCTb npOTOHHbIX nap, nOJIYtIeH~aH B YCJIOB11HX 

OTCYTCTB11H KOppenHIJ;HH. <1>oHoBble pacnpenenerraa nocrpoeasr B pe3YJIbTa

Te CMeIll11BaHHH npOTOHOB H3 pa3HbIX C06bITHH CJIYtIaHHbIM 06pa30M. 

t) Ilp11 cpaBHeH11H TeOpeTHtIeCKHX 3HatIeH11H <R> c 3KcnepHMeHToM 6bI

JIO YtITeHO BJIHHHHe 3KcnepHMeHTaJIbHbIX OIll116oK B H3MepeHHH yrJIOB 11 HM

nYJIbCOB nporoaoa , a T3K)Ke MeTo.u,l1tIeCKHe YCJIOBHH arccnepar-reara, B TOM 

tI11CJIe CBH3aHHble c npOXO)K.u,eHHeM BTOpHtIHbIX npOTOHOB tIepe3 nJIaCTHHKH 

.Ta /civI. H11)Ke, n.4) . 

.f 
2 

3. 3KCIlEPI1MEIITAJlhHhIE ,llAHHhIE 

AHaJII13HpOBaJ111Cb C06bITMH, saper-acrpaponamn-re na CT€peOCH11MKax 

C 2-MeTpoBoH nY3hlpbKOBOH xavrept,r, 3anOJIHeHHOH nporraaor-r (CIl~ J BHYT

pn KOTOPQH pacnOJIO)KeHbI nJIaCT11HK11 113 TaHTaJIa TOJIIU11HOH 1 MM, 11 06JIY

tIeHHOH B nyxrce nporonoa rrpn liMnYJIbCe 10 13B/c OT caaxporpaaorpona 
JIB3 OHHI1. 

113 nOJIHOrO tIHCJIa 1368 B3aHMotJ.eHcTBHH pTa )],JIH 11CCJIe)],OBaH11H KÓp

peJIHIJ;HOHHhIX cPYHKIJ;HH 6bIJIO B3HTO 959 C06hIT11H c tI11CJIOM nporoaoa 

ae MeHbIlle 2: 

p + Ta -+ kp + X (k =~, 3, 000) o 

Ilormoe tI11CJIO nporouoa , acrrycrcaer-nax BO acex B3â11Mo)],eHcTBHHX, COCTa

B11JIO 5977, a BO B3a11Mo)],eHcTB11HX c (N p ~ 2) - 5778, I1X cpennae MHO

)KeCTBeHHOCTH - 4,4 ± 0,1 li 6,0 ± 0,1 COOTBeTCTBeHHO. Pacnpeneneaae 
no MHO)KeCTBeHHOCT11 BTOp11tIHhIX nporoaon nOKa3aHO na p11C .1. 

B rrponaaoaoü nY3blpbKOBOH 

rcasrepe xopouio l1)],eHT11cP11Q11pOBa

HbI nporoasr c 11MnYJIbCOM 

no 0,7 13B/c B n,c. Ilponeneaasre 
HaM11 OIJ;eHK11 nOKa3aJI11, tITO ,U,JI:H 

11MnYJIbCOB npOTOHOB )],0 1 13B/c 

MO)KHO npenefipeus np11MecblO 7T + 
Me30HoB, n03TOMY BepxHHH rpaan

na 11MnyJIbCOB 6bIJ1a np11HHTa 

1 13B/c, KaK 11 B HaIllHX npesorax 
paõorax 15,71 . 

Puc.l. Pacnpeõeneuue no .MHOJICeCTBeH

HOCTU 8TOPJlIIHblX npOTOH08 õnx p'Ta-co
6blTUU c IIUC/lOM npóTOH08 N '2. 2.p 

4. METOnl1KA 

pTa-.kp+X,(k-2,3...); 1Or:~B,{1)0~ t t 

j I
Ncoo, !N<~~959 

!Np =5778 
<Np> =6.0=0.1 

100 j 
t 
t 

)Q t t 
+ + + 

+ • 
O~! ! I I ! I ",___ 

2 4 6 8 10 12 14 16 18 
K 

HMnYJIbCbI 11 yrrrst 3M11CCli11 -nporonoa onpe)],€JIRJI11Cb na OCHOBe 113Me

peHMH 11X CJIenOB B nponaaoaoã nY3blpbKOBOH xaxrepe. 

l-h-3a noreps 3Hepr1111 11 MHorOKpaTHoro paccemraa npOTOHOB B nna
1'0' 

cTHHKe Ta H3MepeHHble 3HatIeH11H '()TJI11tIaJOTCH OT nepaouasam.nsrx 11 B!t11HIOT 

fia cPOPMY 3KCnepl1MeHTaJIbHOH KoppenHU11oHHOH $YHKU1111 R(k *) o 3HaY:e

H11H noreps 3Hepr1111 li yrrroa pacceaaaa 3aB11CHT OT HMnYJIbCOB rrporonoa 
11 M11HbI-11X npofieroa B TIJIaCT11HKe. CTaT11CTHtIeCK11H xaparcrep MHOrOKpaT

noro paCCeHHHR: II 110H113aU110HHhlX rtoreps 3Hepr1111 ae n03BOJIHeT 0)J,H03HatI

HO onpenerrars BeJ1HtI11HbI 113~eHeH11H 11MnYJIbCOB 11 yrJI(:~B 3MHCC1111 nporo

3 



Puc.2. 3aeUCUMOCTb cpeõneeo 3HQlleHWl 

YMeHbUleHWl UMnYJlbCa npOTOHa <L\pp>pTa--.p"x,10r3B/c 
e nJlaCTUHKe OT U3MepeHHOZO snauenus eeo 

UMnYJlbCa P P' 
~
 
~
 
L: 
Ih. 40 

70 

a..
 
<3
 
v 30 HOB B OT,neJIbHbIX C06hITHHX, n03TO

20 MY ,nJIH nOJIyqeHHH KOJIHqeCTl3eHHOH 

ouemca naõrnonaesroro 3<p<peKTa npo
10 

aeneno CTaTHCTHqeCKOe Mo,neJIHpOBa

HHe ,lJ,Byxnporoaasrx KOppeJIHUHH0,2 0,4 0,& 0,8 
Pp, r3B,k ,nJIH pa3HhIX 3HaqeHHH pasr-repoa 06

JIaCTH HcnYCKaHHH npOTOHOB. ,llJIH 

06eCneqeHHH COOTBeTCTBHH 3KcnepH

MeHTaJIbHhIX' H Mo,neJIHpOBaHHhIX pacnpeneneanã B npouecce Mo,neJIHpOBa

HHH 6hlJIH HCnOJIb30BaHhI onaoaacrasasre pacnpeneneaaa rex npOTOHOB, 

KOppeJIHUHH KOTOphIX aHaJIH3HpOBaJIHCb B ,naHHOH paõore. Yql1ThIBaJIHCb 

CJIe,nYIOI.IJ;He 3<p<peKThI, rcoropsre npHBOART K H3MeHeHHHM onpenerrnesn.rx 
B arccrrepnsreare 3HaqeHHH HMnYJIbCOB H yrJIOB 3MHCCHI1 npOTOHOB OTHOCH

TeJIbHO HX nepaonasansnsrx 3HaqeHHH: 

1. Ilorepn 3HeprHH nporonoa B nJIaCTHHKe /9,10/ H <pJIYKTyaUHH aaep
reTHqeCKHX noreps /10,111 . 

2. Maororcparnoe pacceauae B MaTepHaJIe nnaCTHHKH /12/. 

3. 3KcnepHMeHTaJIbHhle OIllH6KH H3MepeHHH HMnYJIbCOB H yrJIOB 3MHC

CHH npOTOHOB, Ha6JIIO,naeMhIX B nponaae. 

PHc.2 npe,nCTaBJIHeT 3aBHCHMOCTb cpenaero 3HaqeHHH H3MeHeHHH HM

nYJIbCa npOTOHa OT H3MepeHHoro 3HaqeHHH ero HMnYJIbca. BeJIHqHHa H3MeHe

HHH HMnYJIbCa BhNHCJIHJIaCb COrJIaCHO npouenypa, npHMeHHBIlleHCH B ztpy
rHX paõcrax /9, 10/ .Cyurecraeansre H3.MeHeHHH Ha6JIIO,naIOTCH ,nJIH HMnYJIb

COB MeHbIlle 0,3 r3B/c. llJIH HMnYJIbCOB 60JIbIlle aroro 3HaqeHHH OTHOCH

'rern.asre H3MeHeHHH - vreasuie 10%;
.2.5 

,nJIH 3HaqeHHH, 6JIH3KHX 1 r3B/c: OHH\ 
\ COCTaBJIHIOT ,nOJIIO npoueara.<R> \ p+Ta, 10 r3Bjc 

Ha pac.S npencraanensr pe3YJIb

2.0 

I I I I IIIII h u.J 

\
\ 

\
\

\ 
\ 

\ ,,
" 

TaThI Mo,neJIHpOBaHHH B BH,ne 3aIHiCH

MOCTH cpe,nHero 3HaqeHHH ,nByxnpo-

1.S 
Puc.3. 3aeUCUMOCTb cpeõneeo snaueuun 
àeyxnporonnoii lWppeJLJll/UOHHOU rjjYH K

uuu <R> 6 uurepeane (10 <k *<60)M'JBjclO 
t) --~ OT napauerpa r o' lilrpuxoean «pueas 

pacueru 6e3 yueta tnccnepuuenransuux no
1 2 3 4 5 epeiunocreú, cnnouutan l(PU(J(lJl - pacuetut 

'1ó,CPM c YlleTOM ecex uetoàuuecxux JrjjcfieKT06. 

~. 

4. 

TOHHOH I<:OppeJIHUHOHHOH <PYHI<:UHH, onpeneneaaoro no <POPMYJIe (2), OT pa

nnyca 06JIaCTn HcnYCKaHHH r o • liTpHXOBaH KpHBaH cooraercrnyer cpen
HHM 3HaqeHHHM <R>, BhlqHCJleHHhIM 6e3 ysera 3KcrrepHMeHTaJIbHhIX no

rpemnocreâ , CllJIOIllHaH KpHBaH nonyxeaa c yseror-r acex nepeqHCJIeHHhIX 

MeTo,nHqeCKHX 3<p<peKToB. Ilpaaenenasie OIllH6KH nOKa3hIBalOT TOqHOCTb 

npouenypsr Mo,neJIHpOBaHHH }J)IH HeCKOJIblrnX 3HaqeHHH ro. 

5. PE3YflbTATbI 

PHcA HJIJIIOCTpHpyeT noaenenae R SKc(k *) B ,nBYX anrepaanax no HM

nYJIbCaM nporonon c <p> = ~ IP1 -+ P2 l : a) ,nJJH "6EICTPhIX" npOTOHOB, 

,nJIH KOTOphIX cpenaaá HMnYJIbe napsr <P > > 0,3 r3B/c)H 6) )l)1H Me,il.JIeHHhIX 

npOTOHOB, nrta KOTOphIX <p> S 0,3 r3B/c, qTO npennonosorrensno COOT

BeTcTByeT pa3HhIM MexaHH3MaM acnycxanaa nporoaoa. Hano OTMeTHTb, 

qTO 3TH 3HaqeHHH HMnyrrbcoB COOTBeTCTBYlOT H3MepeHHhIM 3HaqeHHHM. 

Ha caMOM rterre HCTHHHhle 3HaqeHHH õonsme H3-3a noreps HMnYJIbCa npOTO

HOB B nJIaCTHHe Ta. (3TH norepa HMnyrrbca B 3aBHCHMOCTH OT PH3M npen

CTaBJIeHhI na pnc.Z H yxrema B raôrr.L) . I'ncrorpar-rxrsr OTpa)lQlIOT noneneaae 

TeOpeTHqeCKHX <PYHKQUH, npn BhlqHCrreHHH yxreasr axcnepawrearansm-re no

r'peunrocra , BH,nHO, qTO ,nJIH 6hICTphIX npOTOHOB noaeneaae axcnepar-rea

TaJIbHhIX TOqeK COOTBeTcTByeT paCqeTHOM KpHBOH ,nJIR r 0=2 <pM, }J)IH Me,n

nennsrx r O = 5 <pM. Ilocxorn.xy cpennexaazrparaxasrã panayc < r 2> lf2 

B cnyuae C<pepHqeCKH-CHMMeTpHqeCKOrO pacnpenerreaaa HCTOqHHKOB CBH3aH 

c napaxrerpoxr r o OTHOIlleHHeM 

<r2 >112 = r 0"';3 /13!TO 3 HaqeHHH 

<r 2>1/2,BhNHcrreHHhle nYTeM, YKa

3aHHhIM B nYHKTe 2 (CM. <POPMY

rry (2», COCTaBrrHIOT 3,5 ~g:~ ,nJIH R 

6hICTphIX H < r 2> 1/2 ~ ,6 <PM ,nJIH 

Me,nrreHHhIXnpOToaOB. 

B raõrr.I YKa3aHhI 3HaqeHHH 

< R> , BhlqHCrreHHhIe H3 srccrreparaea
0,51 

a. 

p> 0,3f3B/c

-- ro = 241M

1~ 

I 

I I I I I ITaJIbHhIX rcoppenmraomn.rx <PYHKIJ;HH 
6 

corrracno diopsryne (2) B pa3HhIX 

HMnyrrbcHhIX I1HTepBarrax BTOPHQHhIX 

Puc.a.Jleyxnporonuue KOppe.aR14UOHHble p~ 0,3 f3B/c 
rjjYHK14UU: a] àns: <p»0,3F'JBjc; 6) àJLJl -- r.=5<pM0,5 
<»> ~ 0,3 T'JBjc. TOllKU - »tccnepuueu


1'a.!lbHble pacnpeàeneuun, ZUCTOZPaMMbl  I
 

o 0,1 0,2 0,3
reopetusectcue pacuetu, YllUTb16alO14Ue 

sxcnepuuenransnue noepeuinoctu: P == <p >. k: f3B1c 
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Puc.S. 31<CnepUMeHTO.IlbHble 1<0PPeJlR14UOHTaõnuua 1	 1? 
uue pacnpeàeaeuus, noctpoennue 8 pas

3aaUCUMOCTb cpeànezo	 3HalleHUR "K0PP€lZJlijUORHOa f p>O,H;&/c
nu» UMnYllbCHblX unrepeanax: p == <p >,ç{JYH"KijUU <R> U cpeãnetceaôparuuuoeo paõuyca R :
 

061laCTU ucnYC"KaHUR' nporouoe <r2> ~ or MUHUManb 1,.
 -l 1 • • . + '.", - T--+-~-+-+-+ ,-. -'--+-.-~t... ~.rT. 
npoTO~OB) H COOTBeT~TBY:H)l1lHe HM .~uoeo snauenun cpeõuux uMnYllbCOB nporouoe <J}> MMH 
3}JaQelflut 'cpenuel<Ba,npaTHqHblX pa~, 
nHYCOB 06naCTH HcnYCKaHUH npOTO

<P> MMH ' r3B/c <p ~> MMH' r3B/c * <R> <r2 > tA , <pM HOB.	 
1,5 

p>015r3&/~-	 B Ta6n.2 YK<.l3aHhI 3HatleHHH~: 
+1,7	 <R> B pa3HhIX HHTepBaJIax cpeaaero -J j -+-+., ....-.-+-._+_L.-+-+-.-trt0,2	 0,255 1,05 ± 0,07 5,0 nonepeuaoro HMnynhca rtapsr npOTO
-O,B 1'" ... 

+07 aOB <P.L~ = 2" 1p J. 1 +' P.L 2 i U saaxe
0,3	 0,334 1,24 ± 0,11 35 ' HHH <r 2> ~ COOTBeTcTBeHHO. BHnHo, , -0,5	 1,5ti I 

qTO C I;?0CTOM cpenaero " nonepeaao . H..p>ll,3 rilVc 

+0"7 ro HMnyn~ca napsr IlpOTOHOB aaane t·t· , + ~0,4	 0,422 1,55 ± 0,20 +1 .1.. '- , .l. . t ~ "' ~,26 
, -0,5 

'	 
HUH, <R > paCTYT, a 3HaqeHIDI :f o ' 
onpeneneaasrs aa OCI;JOBe ~P"BhIX

+09
0,5	 0,514 2,0 ± 0,5 17 ' <R> = ro o) ,YMeHhmalOTC!I. PHc.5 

, -0,5 anrnocrpapyer H3MeHeAHe nOBeneHHR 
axcnepaseearaasnoã xoppertanaoa p>0,3$r»61c! 

.r' .~~ 

»: 

~}, 

~," 'I'

"..)" 

'" <p , >MHH - CpeàHUÜ MUHUMMbHblÜ uunynsc npOTOH08 c YlleTOM norepu snepHOH cPYHKUHH B 3aBHCHMOCTH ot 3Ha
i t t	 T tI 

lUU 8 nnactuntce.	 qeHHR HH)I(HerO orpaaaseaaa MM l,oUI- - - - -f ~-r+-rr t r r r+-T--r
 
nynscos <p >Ml4H • TaKaR )l(e T~H


néHIU1R BhnHa npa acórrenoaaaáa. sa

1,5HTBHCHMOCTH OT < P.1. >• .,llnR Mennea

Taõnuua 2 HhIJ( npO'TOI:fOB 3Haqé~kR <R>' M~Hb p>l\4' ~3'~ .. 
3aeUCUMOCl'b <R> u <r 2> lh OT MUHUMMbH020 me, a <r 2>' 1/2 õonsure, q~M ~JtJr I \.. + ftf 
3Ha';eHUR cpeàueeo nonepeuuoeo usenynnca nporouoe 6hICTpblX.	 1;O}~:,"" - - tt- -r-rt-+-r -rrr+-:f- - .. ' 

" 

,i 
~ 

Ha pac.ê noxasaaa 3aBHCHMocTb<P.l. >MHH
 
<r 2> 1/2 OT HMnynhca napsr rrporo


as! , I I ,II , 

<p.L>MHH ' r3B/c <R> <r 2> 'ií , ~M	 HOB WIR pTa-B3aHMoneHCTBH" c p8.3 o 0,1 ,0.2: 0.5 ~4
 
HhIMH MHomecTBeHHOCTHMU acnyc k·, r:JB/.,
 
KaeMhIX. nporoaoa. OwH6KH, c KO


+1 7 
0,0 1,06 ± 0,7	 TOphIMH onpeneneasr cpenaexsanparavasre panaycsr, BenHKH,H ztenars5,°_0'9,	 3aKJIIO'IeHIDI o paarnrsaa anapaaeacrne HX 3HaqeHHH HeB03MoiKHO. l103TOMY 

6l»1J1 acnonsaoaaa MeTOn HcnhJT8HHR CTaTHCTHtleCKHX rHnOTe3 no OnHOcTo+1 2

0,1 1,09 ± 0,7 45 ' pOHHeMY KpUTepHIO ~HU1epa. Bsma acnsrraaa ranoreaa HO- paaayc 5,4
 , -0,7 

õorrsure panayca 3,3 (cM.Ta6J1.3) nporas anhTepHaTHBHOH rHnOTe3hI H1 11
+09	 OpH pannsr ztpyr ripyry. Ha yponae 3HaqHMOCTH a = 0,001 oraoureaae0,2	 1,20 ± 0,10 36 ' 
, -0,5	 F = <r 2 > (N p ~ 8) / <r 2> 1/2 (N p ~ 6) = 2,68 npeBOCXO,lUn KpHTHtleCKOe'J}
() (, , aaaseaae F = 2,62, xoropoe naer HaM B03MO:>KHOCTh yraepacnars, QTO 

+1 ° <r 2>1/2=5,4 <pM (npa N p ~ 6) 3HaQHMO (necrrysaãao) õorrsure <r 2>V~0,3	 1,26 ± 0,18 33 ' 
, ....:0,5 = 3,3 <pM (npa Np ~ 5) c BepoHTHoCThlO P = 99,9%. KaK BHnHO H3 Ta6n.3, 

c YBenHtleHHeM HMnynhcoB nporoaon paaaaua Me)l(,l];y 3HaQeHUHMH <r 2> 1/2+26
 
0,4 1,4 ± 0,4 30 ' oõnacreâ acrrycxaana rpynn nporoaoa c ManOH H 60nhmOH MHOJKeCTBeHHO, -0,9
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O' , IOJ I ' 0,2 0,3 0,4 0,5 
PHWlIl f3B/c 

li 

Puc.6.3a6UCUMOCTb 3HalJeHUJl <r 2 > ~~ r 
OT <P>MH-HàJlR pasnux MHOJICeCT6eHHOC I

I 

TeU ucnyexaeuux npOTOH06. Ceeraue .I
KPYJlCKU - N P .$ 5, uepnste KPYJlCKU 

N P ~ 6. 
): 

t 

Taõnuua 3 

3aBUCUMOCTb cpeõueeo 3Ha~eHUR k:OppeJlRijUOHHOU 

çfJYHk:ijUU <R> U cpeàHeKBaàpa.TU14H020 paõuyca 

061laCTU ucnYCKaHUR nporonoe <r 2>1/2 OT MUHU

MaJlb'H020 3Ha~eHUR cpeàuux uMnYJlbCOB nporonoe 
<P>M~H àns: C06blTUU c pa3HOU MHoJ/CecTBeHHocTblO 

nporouoe N p 

N p < 6	 N p L 6 

<p > 'H' r3B/c <1. 2>1/2, ctlM <R> <r2>1I2,cPM
M~ <R> 

0,2 1,28 ± 0,22 

0,3 1,6 ± 0,6 

0,4 2,4 ± 0,7 

0,5 2,1 ± 1,0 

+.1 7 
33 ' 1,0-3 ± 0,07 54 '

+16 

, -0,7	 ' -o ,9 

+09 
24 ' 1,21 ± 0,12 36'+10 

, -0,7 '	 -0,5 

+07+17 
1 4 ' 1,45 ± 0,20 28 ' 

, -0,9 '	 -0,5 

+1 O+21 1 7 ' 1 6 ' 2,0 ± 0,6 
, -1,0 '	 -0,7 

CTHMl:l YMeHblllaeTcH. 3aBl1~l1MOCTb <r 2>1/2 oõnacrn ncnycxaaaa nporo

HOB l:l3 pTa-B3aHMoJ~eilcTnl:lÜ 01' cpenanx l:lMnynbcoB napsr nnrnocrpnpyer 
pac.T. )lnH cpaaaenaa I1pHBe;~eHhI raxae JKe 3aBl:lCl:lMOCTH )J,nH nporcnon, 

.t 
8 

l 
~ 

l:lCnYCKaeMhIX BO B3aHMo)J,eHCTBl:lHX P, d, a, C c H)J,PaMl:l yrrrepona npn 
4,2 r3B/c na HYKJIOH 171, ycpenaeansre }])IH acex 3Tl:lX B3al:lMO)J,eHCTBl:lH. 
B 060l:lX CJIYllaH« <r 2> 1I20 6n aCTl:l l:lCn YCKaHl:lH nporoaoa c <P> ~0,3 r3B/c 

I .- 1 ----. 

r
 
6' 

4-- <r~>.~ 
Ta5 

L:' a
~'4 l t 

"'Ç.. 

V 3 _<f"2>~ 
l 

o II 

o -pTa,10 f3BIc 

e-( pC,dC,ocC,CC); 
4,2 r3B/c

1 
{ 

~ t tt 
* 

I I I I I 

O 0,1 0,2 0,3 0$+ 0,5 

PMI-4H.) r3B/c 

cpaannr-n.r c <r2 :>1/2 rrnpa-r-nnueaa. 
C pOCTOM cpennerc l:lMnynbca napi.r 
cpenaexaanparasnsre paznrycsr 
YMeHbIllalOTCH. )lnH pTa- B3al:lMO

)J,eHCTBl:lH yxreasureaae .<r2>1/ 2 c po-

Puc.7.3a6UCUMOCTb 3H(lfleHUR <r2>1/ 2 o T 

cpeàneeo UMnYJlbCa napsi <p > . Ceernue 
KPYJlCKU - OJlR npOT01l06 U3 ~1a-63aUMO
oeUCT6UU, lJepHble KPYJlCKU - ycpeõuennue 
3HalJeHUJl OJlR npOTOH06 U3 pC-, dC-, aC

U C C-63aUMooeUCT6UU (OJlR <P>M\IIH ~ 

~ 0,4 r3B/c U3-3a HeOOCTaTK06 CTaruCTUKU 

UCnOJlb306a1lbl npotonu TOJlbKO U3 aO
U C C -63aUMOOeÜCTfJUu). 

CTOM l:lMnynbcoB nponcxonar õsrcrpee , lIeM )J,JIH B3al:lMo)J,eHCTBl:lH rrerxax 

xnep c yrneponora. )lJIH aaasenaa l:lMnYJIbCOB <P > GO,4 r3B/c pannycsr
MHH u u 

o 6nacrn acnycxanaa npOTOHOB B O. Ol:lX 6 ranax aaaar-roneacrnaa COBna)J,aIOT~ 

31'01' pe3YJIbTaT MOJKeT CJIYJKl:lTb yxaaaaaesr na acnycrcanae 6bICTpbIX npOTO
HOB B peayrn.rare B3al:lMo)J,eHCTBl:lH CHapH)J,a c BhI)J,eJIeHHOH sacrsto H)J,p~ Ml:l
uiena, KOTopaH cJIa60 3aBl:lCl:lT 01' ero pasr-repoa. 

6.3AKJIIOQEHI1E 

B 31'011 paõore no KOppeJIHUl:lHM npOrOHOB, l:lCnYCKaeMhIX c 6JIl:l3Kl:lMl:l 
MMnYJIbCaMl:l, MhI npaaonar-r pe3YJIbTaThI l:lCCJIe)J,OBaHl:lH pa)J,l:lYCOB 06JIaCTM 
l:lCnYCKaBHH npOTOHOB B pTa-B3al:lMO)J,eHCTBl:lHX npa 10 r3B/c B paaasix MM
nynscasix npenerrax l:l B 3aBl:lCl:lMOCTl:l 01' l:lX MHOJKeCTBeHHOCTl:l. 3Tl:l pe3YJIb
TaThI nO,il,TBepJK)J,aIOT OCHOBHhle peayrn.ran,r, no.uysenm.re HaMl:l )J,O Cl:lX 
nop /&,71 .	 . 

1. Cpenaexaanparaxnsrâ pannyc 06nacTM acnycrcaaaa acex 6bICTphIX 

nporoaoa (p M~H G 0,3 r3B/c) cpaaaar-r c pannycor-r anpa ranrana. Ha6mo
)J,aeTCH yvrensuienae <r2 >1/ 2 otinacra ncnycrcanaa npOTOHOB KaK c pOCTOM 
cpenaax, TaK l:l nonepeuasrx l:lMnYJIbCOB napsr. nJIH car-rsrx õortsruax I1M
ny nbCOB <r 2> 1/2 aaasnrensao vreasuie ~ lIeM <r2 > ~2 , l:l ae 3aBMCl:lT 
01' MHOJKeCTBeHHOCTM n;p'oTOHOB, a TaK)J(e 01' anpa-r-iauieaa (C, Ta) 11 Tl:lna 
anpa-cnapana (p, a, C) 7/. 

2. Cpenaexaanparavnsrã pannyc 06nacHI acnycxanaa xrenneaasrx npo
TOHOB (p .s 0,3 r3B/c) rre MeHbIlle pannyca anpa raarana. 

.I
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3. BH.n;Ha TeH.n;eHW:lH YBenHtleHHH 3HaqeHHH <r 2> 1/2 06JIaCTH acnycica
HHH nporonon c pOCTOM HX MHO)l(eCTBeHHOCTH. 

ABTOpbI ar.rpaacaror rJly60KYW 6narOAapHOCTb .n;OKTOPy P .J1e.n;HlIUKOMY 
aa rrpenocraanenae nporpaMMhI J];nH BhIlIHCJleHHH reoperasecxax rcoppena
UHOHHhIX cPYHKUllH, nporpeccopy E.EapTKe aa nJIO,nOTBopHhIe 06CY)l()l,eHlIH; 
naõopaarar-r H acer-r yxacrnarcara COTpy.n;HHqeCTBa no HCCJle,nOBaHHHM 
na 2-MeTpOBOH nY3hIpbKOBOH nponaaoaoü xar-repe, npHHHBlllHM ysacrae I' 

B 06pa60TKe cPHnbMOBOH HHcPopMaUHH. 
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TEMATHqECKHE KATErOPHH llYBnHKAUHA 

OB~E~HHEHHOrO HHCTHTYTA ~EPHWX 

HCcnE,L:\OBAHHA 

Ha.QeKc TeMaTMKa 

1. 3Kcnepi1MeHTa11bHaR CI>11311Ka BbiCOKHX 3Hepri1H 

2. TeopeTI14ecKaR CI>11311Ka BbiCOKI1X 3HeprHi:1 

3. 3Kcnepi1MeHTa11bHaR HeHTPOHHaR CI>H311Ka 

4. TeopeTI14ecKaR CI>11311Ka HI13KHX 3HeprHi:1 

5. HaTeMaTI1Ka 

6. ~AepHaR cneKTPQCKOni1R 11 paAHOXI1MI1R 

7. ~11311Ka TR*e11biX 110HOB 

8. Kp11oreH11Ka 

9. YcKop11Te1111 

10. ARTOMaT~3au~A o6oa6oTK~ 3KcneoHMeHTanhHWX 

AaHHbiX 

11. 8bi4HC1111Te11bHaR MaTeMaTHKa 11 TeXHI1Ka 

12. X11MI1R 

13. TexHI1Ka Cl>113114eCKoro 3KcnepHMeHTa 

14. HccneAOBaHI1R TaepAbiX Ten 11 *11AKOCTei:1 
RAePHbiMI1 MeTOAaMH 

15. 3Kcnepi1MeHTa11bHaR CI>11311Ka RAePHbiX peaK~Hi:1 

np11 HI13KI1X 3HeprHRX 

16. ~03HMeTpi1R 11 CI>11311Ka 3a~I1Tbl 

17. Teop1111 KOHAeHCI1POBaHHOrO COCTORHI1A 

18. Hcno11b30BaHI1e pe3y11bTaToa 11 MeTOAOB 
CI>YHAaMeHTaJlbHbiX CI>113H4eCKI1X 11CC11eAOBaHHH 
B CMe*HbiX o6JlaCTRX HayK11 11 TeXHHK11 

19. 6110$11311Ka 

uJ 

AraJ<HWHeB r .H. H ,llp. 
,llsyxnpoTOHHble KOppeJIHnHH H pa3Mepb1 o6naCTH HCDYCKaHHR 
npoTOHOB B pTa·B3aHMO,lleHcTBHIIX npH HMDym.ce 10 r38/c 

P1-87-442 

Hccne,lloaannc& .llByx'lacni'IHble KoppenRI.IHH nporoHoa, ncnycKaeMblx c 6nn3KHMH HM· 
nynLCaMH B pTa·B3aHMO,lleHCTBHIIX npH aaqaJJLHOM HMnyn&ce 10 r38/c, C uem.IO onpe,lleneHHJI 
p&3Mepoa o6nacrn HX ncnycKaHHR. Pe3ym.raTbl cpaaHHBanncL c pe3ym.raTaMH .llByxnporoH
HbiJ: KOppenHnHH BO B3aHMO,lleHCTBHIIX nerKHX Jl,llep, A • (!>, d, a, C) , C ll,llpaMJI yrnepO,lla. 
Onpe,lleneHbl P&.llHYCbl o6nacTH ncnycKaHHR npOTOHOB <rll! > ·~ s pa3HbiJ: HHTepsanu: cpeA
H~ DOnHbiJ: H nonepeqHbiJ: HMnYJILCOB npoTOHHbiJ: nap. 8 pe3ym,rare CpaBHeHHJI p&,llHyCOB 
o6naCTH HCDYCKaHHJI npoTOHOB H3 pTa· H pA·B3aHMO,lleHCTBHA OK&3MOCL, 'ITO MR.<p> loiiiH ~ 

?: 0,4 r3B/c ( <p > MMH a~ IP 1+ Pal MMH ) pa,llHYCbl o6nacTH HCnyCKaHHR Memwe, qeM 

P&.llHYCbl Jl,llep·MHWeHH, H B 060Hlt THnalt B3aHMO,lleHCTBHH COBD&,ll&IOT. 3TOT pe3yn&TaT MO)J(eT 
cn~TL YK&3aHHeM Ha HCDyCKaHHe 6biCTpb1X npoTOHOB B pe3ynLTate B3aHMO,lleilCTBHR CHa
pR,ll& C BI>IJleneHHOit qaCTJ.IO Jl,llpa MHWeHH1 KOTOpaH cna60 3aBHCHT OTero p&3MepOB. 

Pa6oTa sbmonaena s Jla6opaTopHH BbiCOKHX 3Hepruii OHRH. 

fipenpHHT 061oe.llHHeHHOro IIIHCTHT)'T& RJiepttbiX HCcne,IIOBBHHJI • .zty6ua 1987 

llepeBO,ll 0 .C .8HHOrp&,llOBOH 

Agakishev G.N. et al. 
Two-Particle Correlations and Regions of Proton Emittance 
Regions in pTa-Interactions at p • 10 GeV /c 

Pl-87-442 

Two-particle correlations between secondary protons emitted with small relative momenta 
in pTa-intemctions are studied in order to obtain the values of radius of their emission region 
at P ~ 10 GeV /c. The results were compared with those on two-proton correlations in intemc
tions of light nuclei, A • (p, d, a , C) with carbon nuclei. The radii of proton emission region 
are determined for different intervals of average total and transverse momenta of proton pairs. 
As a result of comparing the sizes of the emission regions of protoiiS from pTa and pA intemc-

tions it turned out that for .<p>MMH ?: 0,4 GeV /c (<p> MHH • ~IP 1+P 21 MMH ) the mdii of the 

emission region are less that those of target nuclei and they coincide for both types of intemc
tions. This result might be an indication to the emission of fast protons resulting from the 
intemction of the projectile with a definite part of a target-nucleus which weakly depends on 
the size of a projectile. 

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