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,ll.A.ApMYTIlHHCKH, E.liorAaHOaH"I, rA.-n.raCnapRti. B.r.rpHWHH, 
fl.A.,llHAeHKo, H.A.HaBHOaCKaR, K.Aoa"leB, T.KaHapeK, 
E.H.KIlaAHH~KaR, B.Ii.fl05HMoa, B.~.HHKHTHHa, H.H.COIlOBbea, 
A. n.4enIlaKOa 
06DeAHHeHHWH HHCTHTYT RAepHWX HCCIleAOaaHHH, ,lly6Ha 

r.H.AraKHWHea, P.P.HeXTHea 
HHCTHTYT ~H3HKH AH A3CCP, liaKY 

P.lieKMHp3aeB 
CaMapKaHACKHH rOCYAapCTaeHHWH YHHaepCHTeT 

H.c.rpHraIlawaHIlH, 3.B. HeTpeaeIlH 
T6HIlHCCKHH rOCYAapCTaeHHWH YHHBepCHTeT 

B.H.nonoaa, A.H.COIlOMHH, r.n.ToHeeaa, fl.H.~erIlOaa 
HaY"IHO-HCCIleAOaaTeIlbCKHH HHCTHTYT RAepHOH ~H3HKH Hry, HOCKaa 

H.$I.4y6aPRH 
~H3H"IeCKHH HHCTHTYT AH APMCCP, EpeaaH 

E.liaIlea, O.lianea, B.liOIlAea, C.,llH~a, T.nOHTa 
Ue HTpaIlbHWH HHCTHTYT ~H3HKH, liyxapecT 

HaCTOR~aR pa60Ta npeACTaBnReT 
AOBaHH~ o6pa30BaHv,R A -rHnepOHOO 
B3aHMoAe~cTBHRX npH 4,2 r3B/c Ha 
Hbl xapaKTepHCTHKH CTa -B3aHI~oAe~cTBH~ C o6pa30BaHHe", 
4aCTH4 npH 4,2 r3B/c ' 1,21. 

B AaHHoR pa60Te npHBoARTCR 
H MHorOHYKnOHHblX CC -B3aHHOAe~CTBH~, 
B3aHMOAeRcTBH~ C o6pa30BaHHeM 

3KcnEPHMEHTAJlbHbl~ MATEPHAn 

Hcnonb30BaHbI CHHMKH, nonY4eHH~e npH 
nponaHoBoR KaMepbl RApaMH yrnepoAa cHMnynbcoM 4,2 
nOH Ha CHHxpocjJa30TpoHe mH1H. 
nocne H3MepeHH~ H 06C4eTa no nporpaMMe 
YAOBneTBopRnH 219 A -rHnepOHOB 
K B3aHMoAe~cTBHRM B 3$$eKTHBHOM 
pa i\- H K~ J4aCTH4, HAeHTH$HKa4HR 
npaBOK, BBOAHMblX AnR onpeAeJ1eHHR 
H KO -Me30HoB, o5pa30BaBwHxcR B 
Hbl BS 

/ 1,2 .' , 

AnR onpeAeneHHR cpeAHHx MHO>KeCTBeHHocTe~ H 
HH~ oGpa30BaHHR i\- H KOs -4acTH4 
AnR KOTOp~X HMenaCb HH~opMa4HR He 
HO H 0 nonHOM 4Hcne HeynpyrHx CP-H 
A -rHnepOHOB H K~ -Me30HOB 6e3 
nonpaBKaMH (N;c?°M ), a TaK>Ke nonHoe 
B3aHMoAe~cTBHRX npHoeAeHbI B Ta6n.l. 
4aCTH4 Hcnonb30BaHa 0 HMnynbcH~x H yrnoBblx 

anR BblAeneHHR B3aHMoAe~cTBH~ nepBH4HblX 
HaMH H RApaMH yrnepoAa, BXOARIIlI-JH~ 
MeHRnaCb MeTOAHKa, bnHcaHHaR B 3 . . 

C 06pa30BaHHeM i\ H KO -4aCTH4 
PHH: 

1. Q = 0 -n > 7+ - , 

2 .0 +n\ > 1 P I ' 

3 0 B B 0• P + nA > , 

4. n_ > 2, 
E p (A) - P pcA) cos S p(A) 

5. 
m 

co6o~ npoAon*eH~e 4HKna HCCne
H KO -t~e30H'oo 0 RAPO-RAepHbIX 

HYKnOH. PaHee 6~nH onyGnHKoBa
A- H KO 

pe3ynbTaT~ aHanH3a HeynpyrHx 

a TaK>Ke HeynpyrHx Cp


A -rHnepOHOB '" KO -Me30HOB. 


oGnY4eHHH AByxMeTpoBo~ 
r3B/c Ha HYK

npOCMoTpeHo OKono 90 TbIC. KaAPOB. 
rEO~HT KpHTepHRM oT6opa 

H 1 05 K~ -Me30HOEl, OTHeceHHblX 
06beMe KaMepbl. KpHTepHH OTGO

VO -C06bITH~, a TaK>Ke PRA no
nonHoro 4Hcna A - rHnepoHoB 
HccneAyeM~x C06~THRX, onHca-

HHKn~3HBH~X ce4e
Hcnonb30oaHO _. G5 TblC KaAPOB, 

TonbKO 0 KonH4eCTBe A- H K~-, 
CC -B3aHMo~e~CTBH~. 4Hcno 

nonpaBOK (N ")' c reOMeTpH4eCKHMHv
HX 4Hcno (N~~t ) B Cp- H CC

nonHaR CTaTHCT MKa A- H K~ 
pacnpeAeneHHRX. 

RAep yrnepoAa C npOTO
B COCTaB nponaHa (C3 Hal. npH
flnR oTGopa CC -B3a~MOAe~CTOH~1 

Hcnonb30BanHCb cneAY~IIlHe KpHTe

/1/ 

1 
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3AeCb n + M n_ - 4Mcno nonOMMTenbH~X M OTp M~aTenbH~X 4aCTM~ 
B C06bITMM, np M - 4Mcno MeAne HHbl X (p < 0,75 r3B/c npOTOHOBn A 
M A -nmepOHOB H C06blTMM *. n ~ M n A- 4Mcno npOTOHOB M A -rM

nepOHOB, BblneTalOC\MX B 3aAHIOiO non yc<llepy B naG. CMCTeMe. E peA) , 
~(A) M 8 (A) - COOT B eTCTBeHHO 3Hep rMA, MMnynbc M y r o n B ~neTa 
npOTOHa lA -rMnepoHal El na6. CMCTet~e; m - Macca npOTOHa. ,UocTa

T04HO B~nonHeH MA XO TR G~ OAHoro M3 3TMX ycnoBM~, 4TOG~ OT HeCTM 

C06tHMe K CC -B3a MMoAeCicTBMIO. 

4Mcno Heynpyr Mx CC -B3aMMoAeCi cTB I1Ci, BblA e neHHbl X no KpMT e pMAr~ 

Ill, cpaBHMBanOCb C 4McnOM CC-C06~TM~, O.I1AaeM~X B ~90TBeTcT
BM M C M3BeCTHblMM ce4eHMAMM Cp - M CC - B3aMMOAe~CT BMCi · 4, a Ta Klxe 

3<ll<lleKTMBHOCTAMM perMcTpa~MM 3TMX coGblTMCi B nponaHOBOCi KaMepe
i3 

Eie3 5-ro KpMTepMr1 BblAenReTCA /74+3/ 5G '3/ CC -C06bITMCi, a e ro AO

6aBneHM e n 08 BonMno ysenM4MTb 3 TY-AOnlO AO IOO+3/~ . TaKoCi nOAxOA 

AnA o~eHKM AonM CC -C06bITM~ C Va: ElblA e n eHH blX no KpMTe pMAM, He 

MO)!(eT 6blTb Mcnonb30BaH, T. K. He M3B eC THbi Ce4eHMA a A(K~) . 
- CCB 3TOM cny4a e o~eHKa AonM B~AeneHH~X co6~TMM npOM3BOAHnaCb 


B npeAnOnO)!(eH MM, 4TO cpeAHAR MHO)!( eC TB eH HOCTb A- M K~ -4aCTM~ 


paCTeT Ta K I!<e, KaK cpeAHRR MHOI:ceCTBeHHOCT b rr-- Me30HoB np M nepe


XOAe OT HYKnOH-HYKnOHHbIX K Cp -El 3aMMOAe~cT BM "'M, T. c . 

Cp

Cp , pp <n_ > 

< nvo> « nvo~ 


<n > Np 
pp 

rAe N oG03Ha4aeT H~KnOH I p MnM n I. ~lcnonb3YR AaHHbie no "-fl..p > 
M3 ' 5,S : , < n_ '> Cp- M3 ' ' M < n_ >Np_ M3 ' 8,9; ~\bl nonY 4MnM, 4TO no KPM-

TepMAM III BblAenReTCA 190+5/1: CC -COGbITMCi C A -rMnepOHaMM 

M IBO+5/ Z - C KO -Me30HaM~. 
- s 

KpoMe Bce x HeynpyrMx CC -B3aMMoAeCicT [JM~, MccneAOBanOCb 00

pa30BaHM e A -rMnepOHOB M K~ -Me 30HO B B MHorOHYKnOHH~X IMH I 
CC -B3aMMoAeCicT8MAX. C 3TOCi ~enb~ G~n npOBeAeH cne~ManbH~Ci npo

CMOTP -100 T~C.KaAPOB. npM npOCMOTpe oT6HpanMcb CC -COf~TMR 

C 06pa30BaHMeM A- M KOs -4aCTM~, B KOTOPblX HeT MHor03apR,qHbI X 

Iz 2 21 CTpMnnMHrOB~X ¢parMeHToB HaneTa~wero RApa yrnepo,qa, 

a 4Mcno OAH03apRAH~X ~parMeHTOB - He 60nee AByX. CTpMnnMHroB~MM 

C4MTanMCb ¢parMeHT~ C MMnynbcoM Gonbwe 3 r30/c M yrnoM B~neTa 

8 < 4 ° ' 4 '. ,[InA MHorOHYKnOHHblX Co6blTl1~, KpoMe Toro, Tpe6oBanocb 

BblnonH e HMe ycnoBMR Q = n+ -n_ '> 7. B 3TMX C06blTMRX no KpMT e pMRM 

oTo6 paHo 99 A- M 50 KC -Me30HoB. 
s 

npMBeAeHHaR B Ta6n.1 CTaTMCTI1Ka A - rMnepOHOB 11 KOs -~~e 30HOB 
npMxOAMTCR COOTBeTCTBeHHO Ha 9671 Cp, 11360 CC - Hey npy rMx B3a MMO 

AeCicTBM R M 3176 MHorOHYKnOHH~X CC - B3aMMoAeCicTBI1Ci . 

* np e AnonaraeTCR, qTO TaKHe 6apHO"~ MorYT 6~Tb TonbKO OT ¢par 
MC HTaU HH RApa-~llillieHH . 

< < 
t t o a. 0 
o 

2 3 



MHO!ECTBEHHOCTH M CE4EHHH 

no nonHOMY 41-1Cny A- 1-1 K~ -4aCTI-1I1 B Cp , CC 1-1 CC/MH/ COObl-
TI-1AX 1-1 41-1cny TaKI-1X C06blTl-1~ onpeAeneHbl cpeAHl-1e MHQ)xeCTBeHHOCTI-1 Ta6nH~a 2 

A 1-1 K~ B COOTBeTCTBYlOlI\l-1X Tl-1naX B3aI-1MOAeikTBI-1~ /CM . Ta6n. 1/ . 
 CpeAHHe MHo* e CTBeHHOCTH 3 a pH~eHHbIX ~aCTH~ H B3aHMoAeHcTBYIO~HX 

Hcnonb3YA onyonl-1KoBaHHble HaMI-1 paHee 3Ha4eHI-1A Ce4eHI-1~ AnA fie-
HYKnoHOB HApa CHapHAa- - / 4 / in 6 In

ynpyrl-1x Cp- 1-1 CC -B3aI-1MOAeI1C TBI1I1 a Cp = /2 5,!15/ MO 1-1 a CC = 

= /330+50/ MO, M~ nonY411nl-1 Ce4eHI-1A AnA I-1HKnI03I-1BH~X peaKI1I1~ 
Cp .. A (0) + .. , 11 CC .. A (K~)+ ... , KOTopble npl1BeAeHbl B Taon. 1. TaM 

>M e AalOTcsA 3Ha4eHI-1f1 COOTBeTCTBYIOll\l1X Ce4eHI1~, nonY4eHHbie B 110 / . <...n±> <n_> < ~ > <~p> 
OTo6paHH~e HaMI1 MHoroHyKnoHH~e C06~TI1A COCTaBnAIOT 19% OT 

Bcex Heynpyrl-1xCC -B3aI1MOAe~CTBI1~. HHKnn3I-1BH~e Ce4eHI1A o6pa30
CC-A+••• I2,4±0,4 I,90;tO,I3 5,6;tO,4 :G, 8,tO, 2BaHI1A A- 11 K~ B TaKoro pOAa MHorOHYKnOHHblX CC -B3aI1MOAe~CTBI-1AX 

CC _ KO +•••TaK~e npl1BeAeH~ B Taon.l. H3 Ta6nl1l1~ BI1AHO, 4TO MHorOHYKnOHH~e I2,5;tO,7 ~,OO;tO,24 5,6±0,6 ~,~O,3 
C06~TI1A xapaKTepl-13YlOTCA B ABa pa3a 60nbwe~ cpeAHe~ MHo~eCTBeH CC _ BOB 9,80;tO,I6 I,5~,07 4,3;tO,3 2,I5;tO,I5KOHOCTblO A- 11 -4aCTI-1I1 no cpaBHeHl-11O co BCeMI1 Heynpyrl1MI1 CC 

S MH / in
CTonKHOBeHI-1AMI-1 / < nv">C < nVo>CC = Z,3,!0,4/ . TaKoe YBenl14eHI-1e 
BblXOAa A-rl-1nepOHOB 11 ~os -Me30HOB B eC/MH/-COObITI-1AX o6ycnoBne
HO B OCHOBHOM YBenl14eHI-1eM 41-1Cna HYKnOHOB v AApa-CHapRAa, B3aI1MO CC(l'IiH )../1.+••• Ib,~,4 G,5±O,;,.; - 8 4,d4;tO,09 
Ae~cTBYlOlI\I1X C MI-1WeHblO. TaK, B MHorOHYKnOHH~X CC -B3aI1MOAe~CT CC(MHf-+ 1\-05 +••• I5,~;tO,6 ;';;,,2+0,3 - 8 4,b2;tO,I3BI1AX B cpeAHeM Y4aCTBYlOT /8,0+0,5/ ' ll.12 / HYKnoHoB AApa-CHapAAa, 

a B Heynpyrl-1x CC-cTonKHOBeHI-1HX - /4,3,!0,3/ HYKnOHa. nOCneAHAA CC(MH) - Bee I6,6;tO,I ~,92±0,05 u,u±O, o/1:G/4,9I;tO,05 
Benl-1411Ha onpeAenAnaCb HaMI1 1-13 cneAYlOlI\l1X COOTHOWeHI-1~: 

< v > = 2 < v p > , < vp > = 6 - < Z s tr ,> , 


x) .

z=l z > 2 z :?2 Be3 npOTOHoB H ~parMeHTOB C PIA < 200 M3B/c.

< Z SIr > = < n r > • 1 + < n r > - • < Z r > , 

rAe vp - 411cno B3al1MoAe~cTBynll\l-1X npOTOHOB 1-13 AApa-CHapAAa, < ~tr > 

cpeAHI-1~ 3apAA CTpl-1nnl-1HrOBblX I»parMeHTOB Ha Co6bITl-1e, < ns,> - cpeA
Hee 41-1CnO CTpl-1nnl-1HrOElblX I»parMeHTOB Ha Co6blTl-1e, < Zr;z. - II cpeA

HI-1A 3apAA CTpl-1nnI-1HrOB~X I»parMeHTOB C Z ~ 2 B ec -B3aI-1MOAe~CTBI-1AX. 
Ta6nH~a 3Benl-141-1Ha <Zr > Z~ 2 B HaweM 3KCnepl-1MeHTe onpeAenAnaSb AnA Bcex 

cOYAapeHI-1~ nepBI-14HLIX flAep yrnepoAa C AApaMI-1 nponaHa , 13 1 : OTHoweHHH c peAHHX MHo~eCTBeHHOCTeH 3apHlKeHHbiX ~aCTHll, 


z > 2 z> 2 
 MH C06blTHij C o6pa30aaHHeM A- H KO -~ac TH~ 
< Z( > - = /2,91 +0,02.nOCKOnbKY <Z[ > - 04eHb cna60 3aBI-1CI-1T H Bcex HeynpyrHx B3aHMoAeHcTBHH

C(C 3Ha l -z~ 2 
OT AApa-MI-1WeHI-1 t' <Zr > ,= / 2,73+0,03/, TO npl-1 onpeAeneHl-111 

CTa. - z > 2 
< ZSt >CC I-1CnOnb30BanaCb Benl-141-1Ha < Zr > - =2,9. B 3TOM cnY4ae 

r in in C( C3 Hal cc CC(MH) CTa 
< 7. Ir > = 3,85+°,15, a < v > 4 , 3 + ° 3.

"'!! CC - cc - , 
PaCCMOTpl-1M MHo~eCTBeHHOCTI-1 BTOpI-14H~X 3apA~eHH~X 4aCTI-1I1, con po <1t~:::1< fl,;t > 1,2'7,tO ,07 O,9~,tO,04 I,60,t0, I", 

BO~AalOlI\I-1X o6pa30BaHI-1e A - rl-1nepOHOB 1-1 KOs -r~e30HOB B ec -B3a I1MO <11,1; >/(s / < 1t:r. > I,~,08 O,9~;tO,04 I,~;tO,I9Ae~CTBI-1AX. H3 Ta6n.2 1-1 3 BI-1AHO, 4TO KaK B C06~TI-1AX C A, TaK 
1-1 B COOblTI-1A X C KOs - cpeAHl-1e MHQ)!<eCTBeHHOCTI-1 Bcex 3apA~eHHb1X 4ac <1t_>A.j < It:!: > I,~5,tO,I3 0, 86;tO ,07 I,44;tO,20 
TI-1I1, a TaK~e rr--Me30HoB B~we /~B 1,3 pa3a/ , 4eM B Heynpyrl-1x <n_YS; <1t_ > I , 32,tO , I'l o , t:lB;tO ,09 I ,26;tO,22ce-C06~TI-1AX . nOAooHaA oc o6eHHOCTb Ha6nlOAanacb HaMI-1 AnA eTa 
B3al-1MOAeAcTBHA npH HMnynbce Ha HYKnOH naAalOlI\erO AApa 4,2 r3B/c · 1. ~ · 

4 
5 



12 ' 6 ~B pa6OTe . blJlO nOKa3aHO, 4TO YBem14eHHe B 1,5 pa3<l cpe,QHeH 

MHOllleCTBeHHOCTH BTOp~14HbIX 4aCT H 4 (<n± > , < n_> , < nlTo » B COOblTHAX 

C pO)l(,QeHHe M A H K O 110)l(eT 6bITb OUbAc'ieHo TeM, 4TO B 3THX C06bl

THA X B cpe,QHe~1 60JlbWe HYKJlOHOB H3 HaJleTalOU\erO R,Qpa yrJlepo,Qa 

« 11 > VO /<v >C T = 1 ,4+0 , 1/ B3aHMo,Qe~ c TByeT C A,QpO~1 TaHTaJla no 
CTa a - ~ 

cpaBHeHH~ co BceMH Heynpy r HMH CT~B3a~MO,Qe~CTBHAHH. B CJlY4ae 

HeynpyrHx CC -B3aHMO,Qe~CTBH~ BnOJlHe cnpaBe,QJlHBO TilKoe *e OGbAC-
Vo / m -HeH He , nOCKOJlb KY < V >CC ' <v > C = 1,30,!O,10 /CM. Ta6Jl.2/. 

AHaJlH3 MHorOHYKJlOHHWX cJ -B3aHMO,QeAcTBH~ nOKa3aJl, 4TO cpe,Q

HAR MHO)l(eCTBeHHOCTb BTOPH4HWX 3apA*eHH~X 4aCTH4 B MHoroHY KJlOH

HblX CC -C06bITHAX co CTpaHHblt~H 4aCTH4aMI1 He np€BblWaeT tlHOllleCT

BeHHOCTH BO Bcex MHorOHYKJlOHHblX C06blT "'RX. CKopee oHa6Jl~,QaeTCAo 
He60Jl b WOe /-5-10/% , Y MeHbweHHe < n+ > vc H < n_ >cVC( 10.\. Ta6Jl . 2 

- C (MH) MH 
H 3/. 3TOT p e 3YJlbTaT CBR3aH C TeM $aKtoM, 4TO B MHorOHYKJlOHHblX 

CC -B3a HMo,Qe~cTB~1AX C oopa30BaHHeM A -rHnepOHOB H KO -He30HOB 

C MHweHbID B3aHMo,Qe~cTByeT B cpeAHeM CTOJlbKO lIIe HYKJlOHOB R,Qpa

CHapRAa, C!(OJlbKO H BO Bcex CC /~IH/- CTOJlKHOBeHHA X . 3KcnepHMeH

TaJlbHO nOKa3aHO, 4TO B npe,QeJlax oWH60K COBna,Qa~T cpe,QHHe 4HCJla 

B3aHMoAeCicTBYt)~~VlX npOTOHOB : <vp >6~ (MHt 4,8,!0, 1 H <vp >CC(MH) = 
= 4,91+0,05. HeT OCHOBaHHCi C4HTaTb, 4TO OTJlH4a~TCA cpe,QHHe 4HCJla 

B3aHMoAeCicTBY~Il1HX HeC1TpoHoB B 3THX THnax B3aHMo,QeAcTBH~. \113BecT

Ho / 12 { 4TO B MHorOHYKJlOHHWX CC -B3a HMo ,QeC1cTB HAX B c p e ,QHeM Y4aCT

ByeT /8,0+0,5/ * HYK1l0HOB H3 A,Qpa CHapR,Qa; CJle,QOBaTeJlbHO, CTOJlbKO 

lIIe HYKJlOHOB B cpe,QHeM B3aHMoAeAcTByeT C MHweHb~ B CC hIH/-COUbI

TH::IX C 06pa30BaHHeM A -rHnepOHOB H KO -Me30HOB . He60JlbWOe YMeHb

weHHe MHO)l(eCTBeHHOCTH B CC /MH/ C06b1THAX C A - H K O -4aCTH4a MH 

MO*HO paCCM3TpHsaTb KaK CJle,QCTBHe orpaHH 4e HHR, HaKJlaAblBaeMoro 

3aKOHOM coxpaHeHHR 3Hepr HH Ha C06b1THA C V O npH YCJlOBHH 

< v >;{~ ( MH) =: <v > CC (MH) ' ~13BecT~0, 4TO B HYKJlOH-HYKJlOHHbIX CTOJlKHO-

BeHHA >,b C oGpa30BaHHeM A H K npH nepBH4HbiX HMnYJlbCaX ,QO 20 i3B/c 

< u± >:N < <n± >~~ 1 14/ a CC -B3aHMO,Qe~CTBHA npH 4,2 i3B/c Ha HYKJlOri 

B OCHOBH OM npe~CTaBJlR~T c060Ci cOBo~nHocTb He3aBHC HMbiX NN 
83?n"OAe~CTBHC1 71 COOTHoweHHe < n_ >AB /< n_>AB .5 1 nOJlY4eHo B pa6o

Te ,QJlA 4eHTpaJlbHbiX (b ", 0) B3cHMo,QeCicTBHll Jler KHX fI,Qep A(C ,0) 
C R,QpaMH MHweliH B OT yrJlepo,Qa ,Qo CB I-1H 4a . B TO )l(e BpeMfI ,QJlA He

4 6 . "~ < n_ > V O 1 15/ 
y npyrH x He LI-B3aHMo,QellcTBHI-1 < n > = 1,35,!O,20 

OTHoweHIIIR Bblx oAa A -rHnepOHOB / K~ - Me 30Ho B/ K BblXO,QY IT-- Me 30

HOB B MI;orOHY KJlOHHblX CC -B 3aHMogeCicT BHRX B npeAeJl ax OWH60K He 

npeBbiwaDT COOTBeTcTB y nll1HX OTHoweHHA AJlR Heyn p yrHx yrJlepog- yrJl € 

PO,QHblX CTOJlKHOBeH I1 Ci /CM. TaGJl.4/. 

K HaCTOR~eMY BpeMeHH H3BeCTHO, 4TO cpegHAA MHo*eCTBeHHOCTb 

<nK~ -2 
A-nm epOHOB COCTaBJlAeT '" 2% OT <n_> , a - - /0,7-1/'10 gJlR 

< n- > 
WH pOKoro Ha60pa A,QpO-A,QepHbIX B3aHMogeCicTBHC1, B TOM 4HCJle H 4eHT
p a Jl bHblX 12.15.16 /. 

* no YCJlOBHIIH OTuop a CC /MH/-B3 a mlOp;e r:CTBlffi <v > < 2 <v >CC ( MH) P CC(MH) 

6 

T a 6JlHqa 4 

OTHo meHHH cpep;HHX MHo~eCTBeHHOCTeH A , K~ H IT - Me 3 0 HOB 

CO CC( I~H) (.;Ta 

<nA >/<ft>.lif l ,l:tO ,2 2,O;tO,0 l,b.tO,0 
2 

O,3;tO,~ I , I;tO ,<; 0, 7.t0. ' , <It-K; >/<n_>10 

l-IMnYIlbCHbiE 11 YinOBblE PACnPE).lEnEHHR 

A - rJmEPOHOI3 H K~ -t1E30HOB 


npeACTaBJlAeT HHTepec paCCMOTpeTb pacnpegeJleHHA A H K~ no 

KHHeMaT~14eCKHM nepeMeHHblM Pna 6 ' y n a 6 ' cos 8 NN / € )* - yrOJl B c. 4 . 101 . 

HYKJlO H-HYKJlOH/, P.L AnR Cp , C C H MHoroHYKnoHHbix CC -B3a HMoge C1 cT

B HCi. no 3THM pacnpegeneHHRM MO)l(HO BHgeTb, B K aKHX 06naCTA X $a30

Boro npOCTpaHCTBa 06pa3YKlTcR A- H K ° -4aCTH4bl, a cpaBHeHHe COOT

BeTCTBY~lI\HX pacnpegeJleHHC1 AJlR I1CCJlegyeMbl x Tl1nOB B3aHMOAe Ci cTBHC1 

AaeT B03MO)l(HOCTb npocnegHTb BJlHRHHe Ha 3TH pacnpegeneHV1A 4V1cna 
B3aHMO,QeCicTByIOOtHX HYKn OHOB... THna R,Qpa - MI-1WeHI1, a Ta K)Ke BbIR CH V1 Tb 

pOJlb B TOPH4HbiX B 3aI1MO,QeAcTBHCi B R,Qpe yrJlepOAa. 

CpaBHeHHe HMnynbcHblX cneKTpOB /\.• H K Os - 4aCTH4 / P !.1c. 1 ,2/ 110

Ka3blBaeT, 4TO npH nepexo,Qe OT Cp I( HeynpyrHM CC -COGbITHAM nQo

HCX OAHT He6oJlb~Oe CMRr4eHHe cneKTpOB. CpcgHHe 3Ha4eH HA P~~~K ~) 
B npegeJlax - 10% norpewHocTe~ COBna,Qa~T. 3TOT pe3YJlbTaT YKa3b1Ba e T 

Ha He3Ha4V1TeJlbHY~ ponb BTOPH4HbiX B3aHMogeC1cTBH~ B RAp e yrJlepoga. 

KaK cneKTpbl A. Tal( H K~ gJlR HeynpyrHx H MHorOHYKnOHHblX CC 

B3aHMogeCicTBH~ B npeAeJla X o WH60K COBnaAa~T. COBnaga~T H cpegHV1 e 

3Ha4eHI1R HMnYJlbC OB /cM.Ta6n.5 H 6/. Pa cnpeACJl e HI1R no npo ,QonbHo C1 

6blcTpoTe A H K~ / p V1 C. 3 H 4/ g n R Cp -B3aHMoAe~cTBHCi, KaK H O)f(W 

AanOCb, CMe~eHbl B 06naCT b $parMeHTa4H !.1 HaneTanll\ero AApa y rnepn 

,Qa. ,'lnR CC - CTonKHOBeHHCi pacnpe,QeJleHl1e A - r !.1ne pOHOB no y n a6 

CV1MMe T pH4HO OTHOCHTCJlbHO Yna6 = 1,1 (y~rtM·= O). a B pacnpe,QeJle

HHH K Os -,·~e 30HOB Ha6Jl~gaeTcR HeKOTopaR aCHMMeTpHR, cBA 3 aHH aA , 

nO-BHAIIIMOMY, C nOTepe~ K Os - Me 30HOB C MeAJleHHblMH npOAYKTaMH p a c

n aA a (P - < 70 M3B/c). PacnpegeneHHR A-4acTH4 no npogonbl-i O~1 UbICT
IT 

pOTe gnR HeynpyrH x H MHorOHYKJlOHHblX CC - B 3 a l'lMOAe Ci c T BI-ti1 om13 KH 

Me>:<AY coGoC1 /pHC. 3/. T o )l(e caMoe MO>:<HO CKa3a T b 0 pacnpegeneH~"A X 
K~ -Me30HOB /pHC. LI/. 

ABYMepHble pacnpe,QeneH!.1 R Pj. -Y n ac/ pHC. 5, A / n OKa 3 bl BaIClT , 4 T O 

JlHWb -10% A l1 5% KOs BbIXO,QRT 3a KHHeMaT H 4ecKy~ rpaHH4Y g Jll'l NN 
B3aHMogeCicTBHCi C Y4eTOM ¢e pMH-gBH~eHHR. HanoMHHH , 4TO npV1 B 3a HMO

geAcT BHH A,Qpa y r nepoAa C TA)I(eJlblMI1 AApaMV1 -20% A -r Hn epOH OB BW 

XOART 3a 3Ty rpaHH4Y ( 21 
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Ta6JUi,-\a 5 

CpeAHHe 3Ha~eHHll KHHe~laTHqeCKX nepeMeHHblX AJIll A -rHnepOHOB 

CplC) CC lelC) CC(MH) CTa 

<:Pna6"> 2,II;1O,13 1,84±O,09 1,90;10,10 1,03;10,10 
(faB/c) 

.(. P.L? 0,39;10,03 O,43:±O,02 O,48.±O,03 0,43;10,04 

(TaB/c) 

<: p/~ 0,19;10,03 0,25;10,02 . O,3O.±O, 04 O,2?j:O,05 

(faB/c)2 

<Y na(j'> 1,26;10,05 I,O?;1O,04 1,10;t0,04 0, 59;tO, 06 

<CIH&;/ O,24±O,09 -0,03;10,06 O,02;tO,O? -0,64;tO,05 

x) CpeAHHe 3HaqeHHll AJIR Cp -B3aHMoAeiicTBHii C npHMeCblO 10% 
CC -B3aHMOAeHCTBHH, He BblAeJIeHHblX no KpHTepHRM /1/. 

xx) c CC ~ ~ peAHHe 3HaqeHHll AJIll -B3aHMOAeHCTBHH, BblAeJIeHHblX no 

KpHTepHllM /1/. 
Ta6JIH,-\a 6 

CpeAHHe 3HaqeHHll KHHeMaTHQeCKHX nepeMeHHhlX AJIR K~ -Me30HOB 

c:: Pna6 ~ 
(faB/c) 

c::. PoL> 
(faB/c) 

'" p.e >.J.. 

(faB/ef 

<.Y naO.> 

*'~~9~,t 

CplC ) 

I, 56;10 ,I? 

0,39;10,04 

0,20;10,04 

1,42;1O,II 

O,3O;tO,12 

CClClC) 

I, 29;1O,II 

0, 43:±0,03 

0, 24;tO, 04 

1,19;10,08 

0, 08;tO ,08 

CC(MH) 

1,a>;1O,16 

0,45;10,03 

O,;G5;1O,04 

1,1?j:O,10 

0, O?;1O ,09 

CTa 

O,95j:O,12 

O,42j:O,05 

o,23j;O, 05 

O,92j:O,09 

-O,17j:O,10 

x) c C.. ~ 20 % pep,HHe 3HaqeHHll ,D,JIll p -B3aHMO,D,eHCTBHH C npHMeCblO 0 

CC -B3aHMO,D,eHCTBHH, He BblAeJIeHHf,IX no KpHTepHRM /1/. 

xx) c C u u

pe,D,HHe 3HaQerIHH ,D,JIll C -B3aHMOAeHCTBHH, Bbl,D,eJIeHHblX no 
KpHTepHHH /1/. 
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'~ , 1...--.. 

t! C+p+II+X ~ 
~'8 0,6 ~ 0,6 

I '" =
z~ -
"U"d 04 ~ ~~2 ~J,Aln 1 :,~ 0.' 

C·p+K~·X 

'

;;f. ~ j 0~ : ~ N-A-' ! 
Iz __ ,r ' 'L ..,z 

; ~ r C.C+II+X '~ 
~ 06 (.&u.OIOKVlltAOW" ....) ~ 
c.: ' ..t::::; 

*O~ ~, ~ 
-IZ 0,2 

C+C+K; • X 
C....Wl>aOHlII.lC'ACHoI ......W) 

2,0 4,0 5,0 

p'Q6[r:o~] 

2,0 4,0 6,0 

P..s[r;B/c] 

PHC. I. I1MnYJIbcHble pacnpe,D,eJIeHHll ' 

A -rHnepOHOB AJIll Cp-, CC  H 

CC -tIHOrOHYKnOHHbIX B3aHMO,D,eHCT

BHiL 

PHC. 2. I1MnynbcHble pacnpeAeneHHll 

KOs -Me30HOB ,D,JIH Cp- ,CC- H 

CC/MH/-B3aHMO,D,eHCTBHH. 

YrnOB~~ pacnpeAeneH~~ A ~ K~ B HYKnoH-HYKnoHHo~ C~CTeMe ~eHT

pa Macc nOKa3aHbi Ha p~c. 6 ~ 7. An~ Cp -B3a~MoAe~cTB~~ Ha6n10Aa

eTC~ npe~MYLI\eCTBeHHbl~ BblneT A ~ K~ -4aCT~~ B nepeAHlO1O nonyc!)le

py. B pacnpeAeneH~~ A -r~nepOHOB ~3 CC -B3a~MoAe.:1cTB~.:1 Ha6JlIO

AaeTC~ aH~30Tpon~~, xapaKTepHa~ AJl~ NN -B3a~MoAe~cTB~.:1 / 5 / . 
Boe pacnpeAeJleH~e K~ -Me30HOB B npeAeJlaX OW~60K ~30TponHO, 

TaK>Ke OTMe4aJlOCb AJl~ cOYAapeH~.:1 cB060AHbiX HYKJlOHOB / 5/ . AJl~ 
MHorOHYKJlOHH~X CC -cOYAapeH~.:1 OTMe4eHH~e oc06eHHocT~ yrJlOB~X 

pacnpeAeJleH~.:1 A - r~nepOHOB ~ KOs-Me30HoB coxpaH~IOTC~. 
Ha p~c.8 ~ 9 nOKa3aH~ pacnpeAeJleH~~ A -r~nepOHOB ~ K~ 

30HOB no nonepe4HOMY ~MnYJlbCY AJl~ Cp ,CC ~ CC /MH/-B3a~Mo
Ae.:1cTB~~. Heynpyr~e ~ MHoroHyKJlOHH~e CC-B3a~MoAeAcTB~~ AalOT 

OA~HaKOBble pacnpeAeJleH~~ no P.L Ka K AJl~ A-. TaK ~ AJlA KOs -4aCT~~. 
CpeAH~e 3Ha4eH~~ ~Mnyn b coB, 6~CTPOT ~ yrJlOB AJl~ A ~ K~ ~3 
cneAyeM~x T~nOB B3a~MoAe.:1cTB~~ np~BOAATC~ 8 Ta6Jl.5 ~ 6. 

B~AHO, 4TO A -r~nepOHbl jHOC~T B cpeAHeM nOJlOB~HY 3Hepr~~ 

riepB~4Horo HYKJlOHa. AJl~ cpeAH~X nonepe4HbiX ~MnyJlbCOB A ~ 
4aCT~4 npOCne>K~BaeTC~ Te HAeH4~~ K YBeJl~4eH~1O np~ nepexoAe OTCp

K MHorOHYKJlOHH~M CC-B3a~MoAe~cTB~~M . CpeAH~e 3Ha4eH~A 6~CTpOT 

YrJlO

4TO 

-Me

~c

K~ 
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PHC. 3. Pacrrpe,[(eneHlHl A -rHrrepo

HOB no npo,[(onbHoti 6blcTpoTe ,[(nH 

Cp ,CC- H CC /~1II/-B3aHMo,[(eticT
BHfI. 

1.0 

! 
~ 
Q.

0> 

C. C- .I\-. ,( 
15 9" 

. ' 

.' ':/. ~;:.: ...:.<~ .:....: :;,>... 
" y. "8X":.1 . I" • • ••,.. "'. ' t" ..... .. . ,... 

;: ... . .. ,.' I! .. ~ . \ '" 
( ':/ :./"" .. :.'.~.' ': 

Q5 '.0 1,5 2.0 
Y.... 

C+p-K~ +X 

~ 
0)5 

)! 
~ 

-Iz 0,25 

II I, +-

0,75 

z~ "' '0 o,sO 

-Iz 0,25 

0,)5 
C+C-K; +X 

( ....MIJt.O ..Vk. ..OW'......) 

~ 
0,50 

0,25
-Jz 

1,5 2,3 3,1 3,8 

YAOO 

PHc.4. Pacnpe,[(eneHHH KO -Me

30HOB no npOAonbHoii: 6blC TpoTe 

,[(nH Cp ,CC H CC h'IH/-B3aHMO

,[(eHCTBHti. 

PHc.5. llBYMepHoe pacrrpeAeneHHe 

A -rHnepOHOB rro nepeMeHHblM P.L 
H Yna6 ,[(nH CC -B3aHMo,[(eticTBHH. 

CnnOIlIHaR KpHBaH - rpaHHu;a KHHe

MaTHGeCKH pa3peweHHoti 06naCTH 

AJllH A H3 p e aKUHH NN - NA K. 
TIYHKTHpllaH KpHBan - rpaHHu;a 06

naCTH c YGeTOM ¢ e pMH-'[(BHlKeHHfI 

HYKnoHoB B H'[(pax yrnepo,[(a. 

A -,l'InepOHOB 1>\ KOs -Me30HOB Aflfl CC-coYAapeHI1i1 B npeAenax OWI'I60 K 

cOBnaAalOT C 6 b1CTPOT0i1 C.ll.M. HYI<I10H-HYKnOH IV nil /) = 1 ,1 /, 
a <cese* > VO =0, 4TO 1'1 o )t(HAanOCb Anfl B3a l1~mAeHCT 8101~ I'IAeHH t4HbiX 
flAep. NN ' 

~tMnynbcHble 1'1 yrnoBbl e pacnpeAe neHl'lfi A 1'1 K~ -4aCT1'I1l Anfl CC

B3aI'lMOAei1cTB Io1 ~ 3 ClMe THO OTnl"4a1OTCfl OT C;09T Be T cT BYIOIIlJ.1X pacn p eAe

lleHI'I~ 3TI'IX '~aCH111 Anfl CTa -COYAapeHI'I~ · !L rAe CYlJ.(ecT BeHHYIO pon b 

I>I r palOT BTOpI'l4H~e npolleccbI B flApe TaHTana. Bnl'lRHl'le 3T HX n pollec

COB Ha CpeAHJ.1e 3Ha4e HI1R K J.1H e MaTVo 4 eCKI'IX nepe Me HHb!X MD)t(HO BJ.1Ae T b 
B Ta6n.5 1'1 6. 
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I·~~ Z 0 
'lj C,) 

'lj 

-I z 

z• z 

zl~"t:I u 
"t:I 

-Iz 

• z 

~I]Z 
-Iz 

0,5 

C+p-A~X 

r---+---~--~I-~ 

C+C-A+X 

C ~C-I\~X 

(AlIlO........OItH...) 

- 0,6 -0,2 0,2 0,6 

COSS!N 

PHC. 6. YrnOBble pacrrpeAeneHHH 

A -rHrrepOHOB B HYKnOH-HYKnOH

HOH C.~.M. ,I:\nH Cp-, CC. H 

CC /MH/-B3aHMo,[(el1cTBHH. 

3AKnI04EH l-i E 

z~~-.:::I C,) 

-.:::I 

-I z 

"'~ 
zl ~ -.;$ 8 

-.;$ 

-Iz 

~ 

zl'-0-0 

-Iz 

1,0 

0,5 

1,0 

0,5 

1,0 
I 

0,5 

C+p-K~+X 

C+C-K~+X 

C + C "' K.~ +x 
(....t_."......) 

-0,6 -0,2 0,2 0,6 

cosS:N 

• 
PHC. 7. YrnOBble pacnpe,[(enellHH 

K~~ -Me30HOB B HYKnoH- HYKnO}iHOH 

C.U;.M. ,[(nH Cp'" CC-H cc /~-IH/
BsaHMo,[(cHCTBHrI • 

AHalll'l3 Cp, Heynpyr lo1 x 1'1 MHorOHYKnOHHblX CC -B3aI'lMOAei1cTBI'li1 C 06

pa30BaHl'leM A -rl'lnepOHOB 101 KO -Me30HOB npl'l 4,2 r3B/c Ha HYKllOH 

n03BOllfleT CAenaT b ClleAYlOIl41'1e BbIBOAbI: 

1. CpeAHilR MHQ)!(eCTBeHHOCTb A 1'1 KOs B MHorOHY KnOHHbl X CC -co

6 b1 Tl'lflX ( uCM~ z O,2a~nc ) B ABa pa3a 6 0nbwe, 4eM BO Bcex Heyn p y r lo1 x 

CTOllKHOBeH Io1RX flAep yrnepOAa. 3TO y een l'l 4eHl'le CBfl3aHO B OC HOBHOM 

C pOC TOM 4101cna HYI<llOHOB flApa - CHCl pflAa, Y4ac T BYI014I'1 X BO B 3aI-1MO

Aei1CTBJ.1I'1. 

2. CC -B3aVoMoAei1cTBl'lfl C 06pa30BaHl'leM A -rlo1nepOHOB 1'1 KO -Me

30HOB xapa KTepl'l3YIOTCfl 60nbwei1 I-B 1,3 pa3al MHO)!(eCTBeHHOC T b lO 

3apfl)!(eHHblX 4aCT Io1 11 n o cpaBHeHl'l1O C Heynpyrl'lMI'I B3aI'lMOAe~ CTBl'lfl MH 

Tex ~~ flAep. 
<v > '" 1,3 <v cc 

3TOT pe3ynbTaT flBllfleTC fl cneACTB l'le H Toro, 4TO 
> In 
CC 
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PJr3P1cJ 

PHc.8. PacnpeAeneHHH A -rHnepo
HOB no nonepe~HoMY HMnynbcy 
AnH Cp-,CC-H CC /MH/-B38HMO
AeocTBHH. 

~ 
~ 

:$ 
2 

C- P-K;+X 

-Iz 

,~ 

~ 
cO 
~ 
'--' 2 

$ 
~Iz 

'---. 
~ 
cO C+C-K~+X 

~ ( .. KOUN~"AO"K.e) 
--' 2 

~~ 
-Iz 

0.4 0,8 1,2 1~ 

p~ [r~8,{J 

PHc.9. PacnpeAeneHHH K~ -Me30
HOB no nonepe4HOMY HMnynbcy 
AnH Cp·, CC-H CC /MH/-B3aHMO
Aei1 C'rBHI!. 

3. CpeAH~e MHo~eCTBeHHOCT~ 3apR~eHH~X 4aCTHU B MHorOHYKnOH
H~X CC -B3a~MoAeAcTB~RX co CTpaHH~M~ 4aCTHuaMH He npeB~wa~T 
cpeAH~x MHo~eCTBeHHOCTeA B6 Bcex MHorOHYKnOHH~x C06~T~RX.B 3THX 
KaTerop~Rx C06~T~A B cpeAHeM Y4acTsyeT BO B3aHMo~eAcTBHH OAH
HaKOBoe 4Hcno HYKnOHOB ~3 paAa~~ero RApa . 

4. t.1MnynbcHble ~ yrnoBble pacnpeAeneHHR /\ H K~ AnR CC -B3aHMO
Ae~cTB~A 6n~3KH K COOTBeTCTBY~~HM pacnpeAeneHHRM AnR NN -COYAa
peHI1 A.' 5' ~4He6Li -B3aHMoAeticTBHA ' 151 

5. t.1MnynbcH~e H yrnoB~e xapaKTepHCTHKH /\ H K~ H3 MHorOHYK
nOHH~X H Bcex CC-B3aHMoAeAcTBHA npaKTH4eCKH He pa3nH4a~TCR. 

VO 
6. He60nbwoe /-1 0 5~ / YMeHbweHHe < Pna6 > npH nepexOAe OT Cp-

K CC -C06~TI1RM YKa3~BaeT Ha Many~ ponb BTOPH4H~X npoueCCOB B RA
pe yrnepoAa. 

ABTOP~ B~pa~a~T 6narOAap HOCTb na60paHTaM, npl1HHMa BWHM Y4acTHe 
B npocMOTpe H H3MepeHHH C06blTHA, a TaK~e A.X.6YAHnOBoH, t.1 .t.1.3aH
ueBoA, H.K.CMHpHOBOH 3a nOMO~b B o~opMneHH~ PYKonHCH. 
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ApNyTn~ncxH U.A. H AP · Pl-85-220 
06pa30BaHHe A -rHnepoHoB H K0

8 
-Me30HOB B HeynpyrHx 

H MHOroHyKnOHHblX CC -a3aHMOAei:f CTBHHX 
npH 4,2 f3B/c Ha HYKnOH -

11ccneAOBanocb o6pa30BaHHe A -rHnepoHOB H K~ -Me30HOB 
a Cp-, CC- H CC -MHoroHyKnOHHbix B3aHMOAeH:cTBHHx. OnpeAeneHbi 
cpeAHHe MHO•eCTBeHHOCTH, a TaK•e HHKnW3HBHWe ceqeHHH 06pa3o
BaHHH A H K0

8 a H3yqaeMbiX THnax · B3aHMOAeHCTBHH. B CC -a3aHMo
AeHcTBHHx c o5pa30BaHHeM A- H K0 -qacTH~ Ha5nwAaeTCH B cpeA-· 
He M 50nbma H MHOlKeCTBeHHOCTb 3apH• eHf(blX qaCTH~, qeM BO BCeX 

1\. Ko 1 3 in HeynpyrHX CC -a3aHMOAeiicTBHHX: <n± >CQ "" • <n± >CC" 
Umi MHoroHyKnOHHbiX CC -a3aHMOAeHCTBHH Taxoro 3cP<PexTa He o5-
Ha py•eHo. TipHBOAHTCH pacnpeAeneHHH A- HK~~ qacTH~ no nepe
Me HHbiM p 6 Y 

6 
COS E)* H p...l. • 

1B , na , NN 

Pa5oTa BbmOnHeHa B na5opaTOpHH BblCOKHX 3HeprHH OJ'UII1. 

npenpHHT OO~enHHeHHOro HHCTHTyTa RAepHNX HCCneAOBaHHA. nYOHa 1985 

llepeBOA TI.H.Bapa6aw 

Armu tlijski D.A. et al . Pl-85-220 
A- and K~- Production in Inelastic and r1~:~ ltinucleon CC
Interactions at 4.2 GeV/c per Nucleon 

This paper is devoted to the production of A hyperons 
and K~ -mesons in Cp-, CC - and CC- mul t inucleon interactions . 
The mean mu ltiplicities and also inc lusive cross sections of 
A- and K0 -production in the inte r ac t ions under study have 
been det;rmined . On the average a larger multiplicity of 
charged particles is observed in CC, interactions with the 
production of A- and K -particles as cqmpared to all inelas
tic CC -interactions: <n+ > A,Ko, 1,3 <n + > 1n · Suc h an effect . . - cc - cc . h 
1s not d1scovered for mult1nucleon CC-lnteractlons. T e 
P}ab, Y lab , cos8NN and P ~ distributions for A- and K~ -par- ' • 
t1cles are presented. 

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