
PI -

B. B .r .1JaroJieB, H .K .):zywyTHH, E .H. KJia,zJ;HHUKaa, 
A.A.Ky3Heuos, P.M.Jie6e.o;es, B.M .MaJibUeB, 

r.~.necTOBa, B.M.llonosa, M.Ca63y, H.C.CaHTOB 

CElJEHIDI OBPA30BAHIDI CTPAHHYX lJACTHU 

B rr- p B3AHMO~RcrBHHX 

llPH HMllYJihCE 5 r3B/C 



beAJtHeHHOI'O HHCTHTYTB RAepHbiX 

CCJieAOB8HHli 

I 06'be,IJ;HHeHHOrO HHCTHTyTa R,IJ;epHhiX 

tTCR CaMOCTORTemoHhiMH ny6nHKaUHRMH. 

IHll co CT. 4 YcTaBa OHJIH. OTnH'IHe 

KJDO'IaeTCR B TOM, 'ITO TeKCT npenpHHTa 

3Be,neH B KaKOM- nH60 Hay'IHOM lKypHane 

I 

Pl - 8147 

B.B.r JiaroJieB, H.K.,l~ywyTHH, * E .H.KJia,nHHUKRSI, 

A.A.Ky3Henos, P .M.Jie6e,nes, B.M.MaJibUeB, 

r .~.necTOBa, B.M.nonosa,* M.Ca63y' H.C.CaHTOB 

CEqEHHH OBPA30BAHHH CTPAHHYX qACTHU 

B tl~ p B3AHMO~f1crBHHX 

llPH HMllYJibCE 5 r3B/C 

HaupaBJieHo B fl(]J 

* MocKOBCKRil: rocynapcTBeHHhiil: yHHBepcHTeT 



Abstract 
Results are presented onJI-p interactions with strange par -

ticle production in the I m hydrogen bubble chamber of the JINa/21 

at Pr.-= (4.9 + 0.05) GeV/c. The selection of events and data hand
ling 
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are given-in ref. / 41. 
The determined values of the erose sections in millibarne are 
- Total erose section for strange particle production iDJI-p 

interactions at 4.9 GeV/c is~tot = 3.3 ~ O.I mb. 
- Cross sections for pairs of strange particles 

G~ol<.o = 0.52! 0.02; ~ok+= 0.32 ~ 0.02; G:~Kf =O.I2! o.OI; 

()l(cK- = 0.24 ! 0.02; \'5"K.ol(+ = O.I6 ! 0.02; <S"K.o;:+ =0.062! 0.007; 

OKo~- = o.o84 ! o.oo6; ~K -t k- = I.3o ! o.I5; ()"-_, :[-=0.073!o.oo7; 

~ = 0.023 + 0.004 • 
V K+~+ - r:-

- Inclusive cross sections ~ yo = 0.85 ! 0.03; 
6' ~<" c'Ko) = I.65 ! o.os; G"" 2:.-t = o.o78 : o.oo8; 

~lL- = o.Iso! o.oo9; cs-K+ = I.98: o.I8; ~- =I.76!0.I6 • 

-Topological erose sections G"
0 

= 0.38 !. 0.02; u 2• I.84!,0.05; 

G 4 • I.o2 : o.os; ~ = o.058 ! o.oo9; ~ = o.oo3 ! o.oo2 • 

The cross sectiona of reaction channels are shown in Table IV. 
The average charged multiplicity in3\-p interactions at 

4.1 GeV/c is<. n.t? = 2.86 ! 0.04, and the value :f'or::n -P interactions 
with strange particle production ia<:n

1
>= 2.46! o.II. The average 

multiplicity of di:f':f'erent strange particles produced is 
{. n-(> = o.037 ! o.ooi, <( n I(~)>= o.072 ~ o.oo2 , 

<.. n~±'>= o.OIO! o.ooos, <. nk~>= 0.087!. 0.008, <( ~\->= 0.076 !o.oo7. 

In order to obtain information about the mechanism of' inter -
action, some sua rules were checked using the determined cross sec -
tions131. Such a teat shows that strange particles are produced by 
different mechanisms and not by a single one (eqa. (4.5) and (4.6) 
from/31). Therefore these sum rules and those (4.I0)/31, which take 
into account a large contribution of di:f'fractive processes, are not 
fulfilled. An agreement was obtained :f'or the sum rules (4,7) and 
(4.8) :f'or n = 4. The basic assumption for these sua rules was that 
nneorrelated two-particle (4.7) 131 and multiperticle (4.8) 131 
resonances were produced. 

C) 1974 06 .. e0UHeHHhlll UHC.UWY8 .110epHWX UCCAec)06QH&IIl Jly6Ha 

H3yl.JeHHIO po>K.JJ.eHHJI cTpaHHbiX qacTH:U nocBJIIUeHo 6onb
woe l.JHCllO 3KCnepHMeHTanbHbiX pa6oT, O,IJ,HaKO ,IJ,nJI rr-p -B3a

HMO,IJ,eHCTBHH npa P - = 5 F3B/c ,IJ,aHHble no ceqeHHJIM 

KaHanOB peaK:UHH, OC~6eHHO C o6pa30BaHHeM 3apJI~eHHbiX 
cTpaHHbiX qacTH:U, OTHOCHTenbHO 6e,IJ,Hwll • 10 I. 

B ,IJ,aHHOii: pa6oTe coo6IUaJOTCJI cel.JeHHJI peaK:uaii: c o6pa-

3oBaHHeM cTpaHHbiX qacTan;npHHMnynbce P
77
-= 4,9 F3B/c± 

50 M3B, onpe,IJ,eneHHbiX c IJOMOIUbiO 100-caHTHMeTpoaoii: 

BO.IJ.OPO.IJ.HOH KaMepw OH.HH 121 . IlonyqeHHble cel.JeHHJI cpaa

HHBaiOTCJI C ,IJ,aHHbiMH npH ,IJ,pyrHX 3HeprHJIX H HCnOllb3YIOTCJI 

,!J,llJI aHanH3a MeXaHH3Ma pO~,IJ,eHHJI c;pfg'HbiX l.JaCTH:U, nyTeM 
npoaepKH npaBHn CYMM ,IJ,nJI Cel.JeHHH 3 

• 

MeTO.IJ.Hl.JeCKHe aonpocw, CBJI3aHHble c npocMoTpoM, 

H3MepeHHeM, 06Cl.JeTOM, a Ta~e H,IJ,eHTH<iiHKan;Heii: C06biTHH.

BKlll01.JaiOlD;HX CTpaHHble l.JaCTH:Ubl, H3llO~eHbl B pa6oTe 141 . 
B 3Toii ~e pa6oTe 6wna paccMoTpeHw MeTO.IJ.Hl.JeCKHe aonpocw 

pa3,IJ,eneHHJI co6wTHii no KaHanaM peaK:uaii:. 

1. CEllEHJUI OEPA30BAHJUI CTPAHHI:JX tJACTHI.(. 
1 a. HHKA103U6Hble cetleHUJI. 

Cel.JeHHJI O.IJ.HOl.JaCTHl.JHbiX HHKnJ03HBHbiX peaKUHH onpe,IJ,e

nJinHCb no <llopMyne 

a. = aN. 
1 1 

/1/ 

r,IJ,e a= 0,52 MK6H/co6bi111Ue - HOPMHpOBOl.JHbiH K034MlJH:UHeHT, 
BKniOl.JaiOIUHii nonpaaKy Ha 34MlleKTHBHOCTb npocMoTpa I 4 I . 
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,lJ;JI.R HOpMBpOBKB BCnOJIL30BaJIOCL nOJIBOe Ce'leHBe 77- p -B3a
BMO.Z.eii:CTBB~ npa P 77 -= 4,9 T3B/c, pasaoe a~~P = 
=29,29 M6 S/ • N. -noJIBoe 'IBCJiocTpaaawxqacT~onpe
.z.eneaaoro TBna,o6pa3osasDIBxc.a s 3fWleKTBBHOM o6'LeMe Ka
Mepw. 0Ho paBHO cyMMe BeCOB: Ni =~ wi ' a wi =Wn· wi2. wi3 ' 
r.z.e Wi1 = l exp(-Lmin /L)-e:xp[-(Lpot--0,5)/L]I1,Lmin=0,5 CM, 

Lpot -noTeHu;BaJILHa.& AJIBHa, L-cpe.z.aBii pacna.z.awii: npo6er 
.Z.JI.R CTpaHHOH 'laCTBD;LI /see B CM ./. W i 2 - nonpaBKa Ha 
aeperacTpapyeMwe MOALI pacna.z.a, W i 3 - 3KcnepaMeH
TaJILHO onpe.z.eneHHaJI nonpasKa, Y'IBTLIBaimu;aJI noT epa co-
6wTBii c pacna.z.aMB ~+ -ranepoaos aa npoToH B 77° -Me3oH 
/.Z.JIJI OCTaJILHLIX CTpaHHLIX 'laCTBD; Wi3 = l /. 

Ilpa onpe.z.eneaaa ceqeaaii: .z.syxqacTB'IHwx BHKJD03BBHLIX 
peaKu;aii: 3a N i npBHBManocL noJIBoe 'IBCJIO nap cTpaHHLIX 
qacTau; onpe.z.eneaaoro Tana. B onacwsaeMoM 3KcnepaMeHTe 
3aperacTpaposaaawe napw K0 -Meaoaos JIBJIJIIOTCJI K~ K~ -
napaMa. )lnJI aax a onpe.z.enJIJIBCL ce'leHBJI. Ce'leHBJI o6pa3o
BaHBJI K°K 0 -nap MoryT 6LITL ou;eHeHLI c noMOID;LIO cooTHO
meHBJI/6/. 

2N < N - < 4N KoKo - KoKo - K o K_o 
1 1 1 -J 

Ilonyqeaawe 3Ha'leHBJI ceqeaaii: .z.aaLI B ma6A. 1. Bee 
npaso.z.aywe HaMB oUIB6KB - cTaTBCTB'IeCKBe. 
Ha puc. 1 npase.z.eHLI BHKJD03BBHLie ce'leHBJI o6pa3oBaHBJI 

- + 
K° K 0 

' Y°K 0 
' y- K 0 nap BMeCT' c Ce'leHBJIMH .Z.JIJI 

.z.pyrBX 3Ha'leHBH nepBB'IHOrO BMnyJILCa 7
/. 

16. IloAHoe cet~eHue. 

IIOJIHOe Ce'leHBe po)I(AeHHJI CTpaHHLIX 'laCTBD; ato t 
=/3,3 ±0,1/ M6. npB ycJIOBBB, 'ITO aKoK_o= 4aK9 K~ • 

Ha puc. 2 nonyqeaaoe noJIBoe ceqeaae npase.z.eao BMecTe 
C Ce'leHBJIMB .Z.JIJI .z.pyrBX 3Ha'leHBH nepBB'IHOrO BMnyJILCa/1/. 

16. TonoAozut~ecKue cet~eHUJI. CpeoHue MHOJICecm6eHHocmu. 

TononoraqecKae ce'leHBJI npase.z.eaw B ma6A. IL 
Cpe.z.aae MHO)I(eCTBeHHOCTB po)I(AeHBJI cTpaHHLIX 'laCTBD; 
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Pyc. 1. 3a6ucuMocmb cet~eHuu poJICOeHUJI K K , yo K o , 
r- K -nap 6 77-p- 63aUMooeucii6UJIX om UMnyAbca HaAema~a-
flleu t~acmuf4bl. 3oecb u oaAee 6eaoe f - 3Hat~eHUJI 6 HaweM 
3KcnepuMeHIIe. 

B 77-p -s3aayo.z.eiicTBBJIX npe.z.cTasneHLI B ma6A. III . Cpas
aeaae llOJiy'leHHLIX pe3yJILTaTOB CO Cpe.z.Heii: MHO)KeCTBeHHO
CTLIO pO)I(.Z.eHBJI A0 -ranepoaa <nAo> = 0,07±0,01 B K0 -Me3o
Ha <nKo>= 0,24±0,03 npB BMnyJILCe HaJieTaiOID;eii: 'laCTBD;LI, 
pasaoii: 40 T3B/c 191, rosopaT o TOM, 'ITO cpe.z.aee qacno 
CTpaHHLIX 'laCTBD; Ha O.Z.HO Heynpyroe B3aBMO.Z.eHCTBBe pac
TeT C yBeJIB'IeHBeM 3HeprBB. 

Ilpa BMnynLce 4,9 T3B/c cpe.z.HJIJI MHO)KeCTBeHHOCTL 
3apJI)I(eHHLIX 'laCTBD; B npou;eccax C po)I(AeHBeM CTpaHHLIX 
'laCTBD; <n+> =2,46±0,11; cpe.Z.HJIJI MHO)KeCTBeHHOCTL 3apJI
)KeHHLIX 'laCTHD; B 77- p -s3aBMO.Z.eHCTBBJIX < n+> =2,87 ±0,04. 

Ba.z.ao, 'ITO cTpaaawe 'laCTBD;LI po)I(AaiOTCJI B npou;eccax 
C MeHLWeii: MHO)KeCTBeHHOCTLIO 3apJI)KeHHLIX 'laCTBD; npB 
.z.aHHOH 3HeprBB. 

2. CEqEHH..H KAHAJIOB PEAKaHil 

Ce'leHBjJ: Kaaanos peaKu;aii: onpe.z.enJIJIBCL: 
a/ no co6LITBJIM, r.z.e 6wJIB 3aperacTpaposaaw pacna.z.w 

OOeBX CTpaHHLIX 'laCTBD;; 
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Puc. 2. 3aeucuMocmt. noAHozo ce~eHu.R poxoeHUJI cmpaHHt.lx 
~acmu~ 8 rr-p-B3QUMOOeUCIIIBUJIX 0111 UMnYAbCa HaAemaro~eu 
~acmu~bl. 

6/ no C06hlTHSM, r~e 3aperHCTpHpOBaH pacna~ TOllbKO 

O~HOH CTpaHHOH 'laCTHD;hl; 

B/ no BCeM C06hlTHSM, r,I\e 3aperHCTPBPOBaH pacna,I\ XOTS 

6hl O,I\HOH 'laCTHD;hl; 

Bee TpH 3Ha'leHHS ce'leHHH o6hl'IHO 6hlnB 6nB3KHMH, 

HO Bhl6HpanOCb CTaTHCTH'IeCKH HaH6onee o6ecneqeHHOe. 

B ma6A. IV ~aHbl 3Ha'leHus ce'leHHH KaHanoa peaKn;Bii 

c o6pa30BaHHeM CTpaHHbiX qacTuu;. Ha puc. 3-6 npuao~sTcs 
nonyqeHHble Ce'leHHS BMeCTe C ~aHHhlMH npB ~pyrBX 3Hep

rHSX. 
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44 tIt 

6 t 5 

npH HMnynLce /4-5/ T3B/c HaMe'laeTcH npeKpameHHe pocTa 

Ce'leHHH 3THX KaHanOB. 
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Puc. 3. 3aeUCUMOCIIIb ce~eHUU KQHQAOB peaKijUU, BKAIO~QIOI/IUX 
KK - nap&l, om uMnyA&ca HaAema10111eii ~acmuijbl. 

3Ha'IHTenLHhiH HHTepec npe.D,cTaBnHeT cpaaHeHHe nony

'leHHhiX pe3ynhTaTOB C TeopeTH'IeCKHMH MO,IJ,enHMH a,IJ,pOHHhiX 

B3aHMO.D,eHCTBHH, B 'laCTHOCTH, C MO.D,enHMH npouecCOB 

B o6nacTH BhiCOKHX 3HeprHii. ConocTaaneHHe c TeopeTH'Iec

KHMH MO,IJ,enHMH 6blnO C.D,enaHO B paMKaX nonyHHKillO:JHBHOrO 

OllHCaHHH 3KCnepHMeHTa /3/, 
B TaKoM onHcaHHH Bhi.D,enHIOTCH KaHanhi c $HKCHpoaaHHOH 

'laCTHQeH, H Ce'leHHH npoueCCOB, B KOTOphiX o6pa3yeTCH 

O,IJ,HHaKOBOe 'IHCnO ,IJ,pyrHX BTOpH'IHhiX 'laCTHll, CYMMHpYJOTCH. 

llpoaepKa noKa3ana, 'ITO npaBHna cyMM, BhiBe.D,eHHhle .D,nH 
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OAHOrO quCTOrO MeXaHH3Ma o6pa30BaHHJI BTOpHqHblX qaCTHU 

/cooTHoJJeHHH /4,5/ u /4,6/ H3 13 I , a TaiOKe npaauno cyMM 

/4,10/ 3 //, yqHTblBaiOIUee 6onhWOH BKnaA AH<}lpaKUHOHHbiX 

npoueCCOB B o6pa30BaHHH BTOpHqHblX qacTHU, He BblllOnHJI" 

IOTCJI. 
Cornacue nonyqeHo AnH npaaun /4,7 I 13 1 H /4,8/ / 3

/ 

npu n = 4: 

(n+l)an+Can 

nan -an-1 

nan -an-2 

(n-l)an- Un-2 /4,8/ 
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pacnpe,ZJ;eneHHJI Mronnepa/ 7/ .D;JH /4,7//3/ H o6o6~eHHoro 
pacnpe.D;eneHHJI IlyaccoHa/8 / ,IUIJI /4,8//3/, 'ITO xopomo 
cornacyeTCJI C cyw;eCTBYIOW:HMH ,ZJ;aHHbiMH B o6naCTHBbiCO· 
KHX :meprHH. 

Heo6xo.D;HMO OTMeTHTh TaK>Ke, 'ITO KaHanbl c o6pa3oBaHH
eM K0 l(o H IC K+- nap y.D;oaneTBOPJIIOT npaBHny /4,9/ 131, 
'ITO BHAHO H3 Toii >Ke ma611. V.3To npaBHno y'IHTwaaeT KoM-
6HHHpoaaHHblii MeXaHH3M He3aBHCHMOrO H .D;H~paKUHOHHOrO 
o6pa30BaHHJI 'laCTHU. 

3Ha'leHHJI npaaoii H neaoii qacTeii npoaepeHHWX npaBHn 
onpe.D;eneHw c TO'IHOCThiO =-ao~. 'ITO o6ycnoaneHo oueHKOii 
BKna,ZJ;a HeKOTOpbiX KaHanOB peaKUHH C o6pa3oBaHHeM 6onee 
'leM ABYX HeiiTpanhHbiX qacTHU. 

TaKHM o6pa3oM, npoueccbl o6pa3oBaHHJI cTpaHHwx qac
THU B rr- p -a3aHMO.D;eiicTBHJIX npH P 17- = 4,9 F3B/c no 
HHTerpanhHbiM xapaKTepHCTHKaM no,ZJ;06Hbl npoueccaM MHO· 
>KeCTBeHHOH reHepaUHH npH 6onee BbiCOKHX 3HeprHJIX. IJony
'leHHble 3KCnepHMeHTanhH:ble ,ZJ;aHHble CBH,ZJ;eTenhCTBYfOT 06 
OTCYTCTBHH O.D;HOrO 'IHCTOrO MeXaHH3Ma o6pa30BaHHJI BTO· 
pH'IHbiX 'laCTHU. 

ABTOpbl 6naro,ZJ;apHbl npo~. M.H.Ilo.D;ropeuKoMy H npo~. 
A.K.MHxyny 3a o6cy>K.D;eHHe pe3ynhTaTOB, T.II.ToHeeaoii, 
A.A.KypaKHHOii, B.H.EMenhJIHeHKO 3a 6on1.myro noMO~h 
B no.D;rOTOBKe MaTepHana H npoae.D;eHHe pac'leToB, H.A.Ilep
BYUIHHOii - 3a O~OpMneHHe qepTe>Keii H Ta6nHU, a TaK>Ke 
na6opaHTaM JIBTA, n'poCMOTP~UaM H H3MepHTenJIM, KOTO
pble npHHHManH y'laCTHe B BhlnOnHeHHH ,ZJ;aHHOH pa60Tbl. 
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