
H.C.AHrenos, C.liau.KoBJI'l, B.r .rpHWHH, 
ro.HaAL, T.KaHapeK 

MHOXECTBEHHOCTh BTOPHqHhiX qACTHU. 

B 3ABHCHMOCTH OT qHCJIA COY,ll;APEHHH 

"--ME30HOB C HYKJIOHAMH Jl,ll;PA YrJIEPO,ll;A 

IIPH p = 40 T3B/c 



H.C.AHrenoa, C.lianKoBH'I~ B.r .rpHWHH, 
ID.Ha~L, T.KaHapeK 

Pl - 11325 

MHOXECTBEHHOCTh BTOPHqHhiX qACTHU. 

B 3ABHCHMOCTH OT q:HCJIA COY)l.APEHHH 

7T--ME30HOB C HYKJIOHAMH Jl)l.PA YrJIEPO)l.A 

IIPH p = 40 F3B/c 

HanpaeAeHo e .J/4> 

r 0~1 . ,;;J;l~llhlil lli!C";;:::;-1 

~ ""'."; '1 ..:z : q 

.1_.~'; :G .. i.~ , . '~~·~A 

*HHCTHTYT lilHJHKH, lienrpa~. 



AHrenoa H.C. H np. PI - ll325 

MHolKecraeHHOCTb BTOpH'IHbiX 'ISCTHU B aaaHCHMOCTH or 'IRena 

coyoapeHHll rr- -MeaoHoa c eyKnoHaMR !!Jlpa yrnepooa rrpR 
p • 40 fsB/c 

HayqeHbi MHOlKecraeHHOCTH aropH'IHbiX aapHlKeHHbiX 'laCTHU, oopa<'o

BSHHbiX llpR HeyrrpyrRX COyaapeHI!HX 11- -Me30HOB C V llpOTOHSMH HOpa 

yrnepoaa llpH p = 40 fsB/c ( V = J+-5). noKa38HO, 'ITO 38BHCRMOCTb 

cpenHHX MHO>::ecrseHHocrell qacrRU or v cosrranaer, B rrpenenax OllJHOOK, 

C 3SBKCKMOCrbiO <n > B 11- p -B38HMOOelicrBKHX or 9HeprRR HaneraiO!llero 

llROHS B RHrepsane 40-200 fsB • .[lnH MHOrOHyKilOHHbiX B38HMOL!elicrsni! 

BblfiOilHHeTCH CKelillHHr llO MHOlKeCrBeHHOCTH (K.N.Q) H 38BKCRMOCrb 
Bpy6neacKoro. 

Pa6ora BblfiOilHeHa B na6oparopHR Bb!COKHX 9HeprRll OH.HH. 

npenpHHT 06t.eOHH9HHOrO HHCTHTyTa SU19pHblX HCCil9llOBSHHli. ny6Ha 1978 

Angelov N.S. et al. Pl - 11325 
The Multiplicity of Secondary Charged Particles 
in" J 2

C Interactions with v -Protons of Carbon Nucleus 
at p - 40 GeV/c 

The multiplicity of secondary charged particles in rr- 12C -
interactions with v -protons of carbon nucleus at pc.- 40 GeV/c 
is presented (v-1.;. 5) . It is shown that the dependence of the 
average values of particle multiplicities on v approximately equals 
the dependence <n> on initial pion energy in rr-p-interactions in 
the range 40 .;. 200 GeV. KNO scaling and Wroblewski e'Tlpiri-
cal law for interactions with several nucleons of 12 C nucleus are 
observed. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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§1. BBEJ(EHHE 

B :noii pa6oTe npaso,n.IITC.Il pe3ynLTaTLI H3y'ieHHJI MHo
>KecTseHHOCTH STOPH'IHLIX 3ap.ll>KeHHLIX qacTHU, o6pa3o
BaHHLIX so s3aHMo,neiicTSH.IIX 17--MeloHos c p = 40 F3B/c 
c v -npoToHaMH .11,npa yrnepo,na /v ~ 1 ,2,3, 4,5/. ,UaHHLle 
nony'ieHLl C nOMOIULIO 2-MeTpOSOB nponaHOSOB ny3LlpL
KOSOB KaMepLI, o6ny'ieHHOii 11- -¥e3oHaMH c p = 40 F3B/c 
Ha cepnyXOSCKOM YCKOpHTene /l,2! CTa THCTHKa COCTaSn.lleT 
5500 17- 12 C- S3aHMO,neiiCTBHB. 0TMeTHM HeKOTOpLle OCO-
6eHHOCTH MeTo,nHKH 3KcnepaMeHTa. IIpoTOHLl H naoHLI sa-
3yanLHO H,neHTH~HUHposanHCL no HOHH3aUHH npH p < 
<;.700 M3B/c. Bee nono>KHTenLHO 3ap.ll)KeHHLie qacTaii~a~, 
KpoMe a,neHTH~auaposaHHLIX npoToHos, C'iHTaJOTC.Il 11 + -
Me 30HaMH, OTPHUa TenLHLle - 17--Me 30HaMH. 

BlaHMo,neiicTsH.Il THna 11- ( v p) s~a~.nen.llnHcL no sena
'iHHe Q ~ n + - ll _ , KOTOpa.ll pasHa pa3HOCTH 3apJI,nOS 
nonO)KHTenLHLIX H OTpHUa TenLHLIX nHOHOS S ,naHHOM C06LI
THH *. TaKHM o6pa3oM, ecna Q,..1. TO qacno npoToHos v, 
KOTOpOe yqaCTSOSano SO S3aHMO,neBCTSHH, V ~ 2 ; ecnH 
Q,. 2 • TO v_?3, TO eCTL v > Q +1. IlpH'ieM 3TH S3aHMO
_neii:CTSHJI 61a1na TaKoro Tana, Korona npoTOHLl nocne coy
,napeHH.II HMenH p ~ 700 M3B/c H»H nepe,nanH CSOB 3ap.11,n 

* H,neHTH~Biill.poBaHHLre npOTOHLl HCKnJO'ianHCL H3 pac
CMOTpeHHJI npH onpe,neneHHH senH'iHHLl Q H3- 3a HeO,nHO-
3Ha'iHOB HHTepnpeTaUHH HX o6pa30SaHH.II. Il03TOMY se
nH'iHHa Q,. -1,0 ,nnJI 17- p -s3aHMO,neiiCTSHB H pasHa -1 
ana -2 ,nn.11 11- n-coy,napeHHii. 3,necL MLI 6y,neM paccMaT
pasaTL TOnLKO Q~l. 
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DHOHaM. TaKHM o6pa30M, Mbl Bbi,IJ,eJIBeM cy~eCTBeHHO He· 

ynpyrue B3aHMO,IJ,eiicTBHB nuouos c npoTouaMH (It I 2: 
2 0,5 T3B 2/c 2/. 0TMeTHM TaK:lKe, qTo B3aHMO,IJ,eiicTBHB, 

B KOTOpbiX npOTOH HMeeT p :S 700 M3B/c, COCTaBJIJIIOT 

0,2 OT BCeX rr- P·B3aHMO,IJ,eHCTBHB B IIIHpOKOM HHTepBa.Jie 

3Hepru8 /4-:-40 T3B/. Ilo3TOMY B nepsoM npu6JIH:lKeHHH 

Mbl Mo:lKeM nono:lKHTb v (p) ..,Q + 1 . Pacnpe,D,eneuue co6biTHB 

no Q npuse,IJ,euo B ma6Auije. KaK BH.IJ.HO H3 3THX ,IJ,aHHbiX, 

BepOBTHOCTb B3aHMO,IJ,eHCTBHJI C yBeJiuqeHHeM Q Ha e,IJ,H" 

HHUY yMeHLIIIaeTCJI npHMepHO B TpH pa3a B HHTepBaJie 

3HaqeHHH Q OT 0 ,IJ,O 5. 3TO yMeHbiiieHHe CBJI3aHO C yBe" 

JIHqeHHeM qucna DpOTOHOB, yqacTBYIOIUBX B TaKHX B3aHMO" 

,IJ,eHCTBHJIX, B KOTOpbiX ~Q=+ 1. Ilpe,D,nOJIO:lKHM, qTo Bepo· 

JITHOCTb B38.BMO,IJ,eBCTBHJI DpB BKJI10qeHHH ,IJ,OnOJIHHTeJib

HOrO HeHTpOHa TaK:lKe yMeHbiiiaeTCJI B TpB pa3a. 0TC10,IJ,a 

Ta6Au14a 

3aBHCHMOCTb MHO:lKeCTBeHHOCTH BTOpHqHbfX 3apJI:lKeHHbiX 
qacTuu oT Q B rr - 12c- B3aBMO,IJ,eiicTBHJIX npu p == 40 T3B/ c * 

Q % < 1'1.:t > < l1._ > Dj: 

-4 0,03.±0,03 
... -u 0,37.±0,08 7,86.±0,87 5,43.±0,43 3,79±0,61 

-2 4,I9.±<J,28 5,64.±0,20 3,82.±0,10 3,08±0,I4 

-I 35,74.±<J,82 5,2!.±0,06 3,II.±0,03 2,86±0,05 
0 39,56.±0,86 6,I3;t0,07 3,07;t0,04 3,09.±0,05 
I 13,46.±0,50 8,08;tO,I3 3,54.t0,06 3,38.±0,09 
2 4,54.±0,29 9,85.±0,25 3,92.±0,!2 3 • 84.±0. I'? 

3 I,58.±0,I7 II,02±0,43 4~0I;t0,2I 3,91.±0,30 
4 0,43±0,09 12,42:t0,8I 4,21.±0,40 3,8!.±0,5? 
5 O,I0.±0,04 

* H.D.eHTuciJuuuposauuwe npoTOHbl He BKmoqanucb B <n? u D ±" 
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Mbl MO:lKeM OUeHHTb HCTHHHOe qHCJIO HYKJIOHOB, yqaCTBY10" 

~X BO B3aHMO,IJ,eBCTBBJIX npu ,IJ,aHBOM Q: v(n,p) =Q+1 + 113 
BJIH v (n,p) ""v (p )+113. TaKHM o6pa30M, v(n,p):1,15v(P) 
,IJ,JIJI v(p)"'2 ,v(n,p)xl,lt> (p) ,IJ,JIJI v(p)s3 B T.,IJ,. Il03TOMY, 

cpaBHBBaJI xapaKTepHCTBKH no MHO:lKeCTBeHHOCTB npH pa3-

JIHqHhiX 3HaqeuuJix Q, Mhl nonaranu v(P) "'v(n,p) ,.Q+ 1 
B pe3yJibTaTe, H3yqaJI TOJibKO B3aHMO,I\eHCTBHJI DHOHOB 

C B,D,paMH yrnepo,IJ,a, Mbl DOJiyqBJIH ,IJ,aHHble DpH V z2-'- 5, KO" 

TOpble o6~J~quo nonyqaJOT npu uccne,IJ,oBaHHH coy,IJ,apeuuii 

DHOHOB C "JI,IJ,paMH OT yrnepo,D,a ,IJ,O ypaua /a/. 

§2. 3ABHCHMOCTh CPE):!HHX 
MHO~ECTBEHHOCTEHBTOPHqHMX 
qACTHQ OT v (p) 

B na6Auije npHBe,IJ,eHbl 3HaqeuHJI < n + > H < n > ,IJ,JIJI 

pa3JIHqHbiX 3HaqeHHB V (p);.Q+1. qT06hl cpaBHHTb 3-TH ,IJ,aH· 

Hble C TT- P "B3aHMO,I\eBCTBHJIMH, He06XOABMO H3 3Haqe· 

HHH < n + > BhlqeCTb "H36biTOqHbiB" 3apJIA uaqaJibHOB CHC" 

TeMbl npoTouos, T.e. Q. Ha puc. 1 npHBeAeHw 3uaqeuuJI 

,---~~-----

<n> • <n!>-Q} 'Jl(.Yp) • < Yl..) 

1::. <l"lt>} x <n-> lip 

10 

6 ~ 1 t 
• 6 

• 6 

l 5 
,f • x II • )( . )( 

'\) ·~ ~·a v=~ v=~t- ~:5 

5 10 ~5 20 vs 13t 
Puc. 1 

• 
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<n+ >- Q H <n > B 3aBHCHMOCTH OT nonHOB 3HeprHH B CHC
TeMe ueaTpa M:acc 11- (vp) -s3aHMO~e8cTBHB: ,,rs- = 

""v (vmp) 2 + 2 v m PE o • 3~ecb )l(e ~aHLI 3Ha'leHHJI <n+ >a <.!__> 
,n.JlJI 11 -p - B3aHMO~eBCTBHB npH pa3llH'IHLIX 3Ha'leiiHJIX V S • 

KaK BH~Ho H3 pacyHKa,. 3Ha'leHHJI <n 1> B 77-(vp) H 
77- P - B3aHMO~eBCTBHJIX O~HHaKOBLI B npe~enax OWH60K 
npa o~HHX a Tex )l(e 3Ha'leHHJIX {8. O~HaKo OTCIO~a He 

cne~yeT, 'ITO nHOHLI 06JI3aTellbHO B3aHMO~eBCTBYIOT C Tpy6-
KOB 83 v -npoToHOB 141 .)l.e8cTB8TenbHO, nocne~osaTenbHLie 
B3a8MO~eBCTBHJI nHOHOB C npOTOHaMH TaK)I(e ~aJOT yBell8'1e
HHe MHO*eCTBeHHOCTH C pOCTOM V, KOTOpoe COrnacyeTCJI 
C 3KCnepHMeHTaJibHLIM 121 .Ha pUC. 2:np8BO~JITCJI 3aBHCHMO

CTHR,<nt>77(vp) /<n1> 77 p OTv, cy'leToM(<n±>)H 
6e3 yqeTa(<n_>) "H36LITO'IHOro" 3ap.11~a Q. 0HH y~oB

JieTBOpHTeJibHO Oll8CLIBaiOTCJI ciiYHKUHeB R,v a, r~e a ~0.25 
/CUJIOWHLie KpHBLie/

141 
· 

R. 

3 
0 

2 

i 

3 5 ~=Q+i 

Puc. 2 

6 

;1 

' 

J 

' 

§3. 3ABHCHMOCT h ,4HCIIEPCHH 
OT v u K.N.O.-CKEilJIHHr 

2 2 
KaK 83BeCTHO, ~aHHLie no 3aB8CHMOCT8 D~ycn 1 >-<n 1> 

OT <n 1> XOpOWO OnHCLIBaJOTCJI cilopMyJIOB Bpy6neBCKoro -
D,.,A<n 1>+B 15 ~ CHaqana 3TO 6Lino ycTaHOBneuo ~n.11 a~poa
a~poHHLIX B3a8MO~eilcTBHB. B HacToJimee speMJI 3aKoHoMep
HOCTb Ha6nro~eHa B a~poH- Jl~epHLIX COy~apeH8JIX 8 B CTOJIK
HOBeH8JIX JI~ep c JI~paM8 /61. Ha puc. 3 npase~eHLI uawa 

~aHHLie ~JIJI pa3llH'IHLIX 3Ha'leH8B V • J~ecb )l(e nyHKT8pOM 
noKa3aHa 3aBHC8MOCTb Bpy6nescKoro ~n.11 11-P -s3aHMo
~e8cTBHB I A= 0,56 8 B= -0,58/. KaK B8~Ho 83 pacyHKa, 
3Ta 3aB8C8MOCTb y~OBneTBOpHTellbHO onHCLIBaeT 8 77- (v p)
B3a8MO~eBCTBHJI. 

Dt 
51-

~I-

31-

I 

:3 

0 1lp 
• 1l"'(-~p) 

I 
I 

I 

~f 
;f 

;O 
I 

I ,o 
I 

I ~·~ ~2 ~·3 ~=4 
I t I l~fy I 
5 0 7 8 ~0 

.(ftt> -Q 

Puc. 3 

-

~ 

-

I 
iZ 

_ Ha puc. 4 ~aHHLie no <n 1> npe~cTasneHLI B nepeMeHHLIX 
K.N.O.cKeBJIHHra 171 : 

an+(vP) n+ -Q 
(<n :>-Q) - • f(-----). 

± a 10 (vp) <n±>-Q 
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3AecL )l{e npBBeAeHLI AaHHLie AllJI rr- P - B3aBMOAeicTBBH 

npa p = 40 F3B/c. Kai< BBAHO B3 pacyHI<a, BMeeTcJI ci<ei

nHHr no MHO)I{eCTBeHHOCTB B ,1\llJI MHOrOHYI<llOHHLIX B3aBMO· 

,1\eHCTBBH. 

Z,o. ~~ \9~ 
r--.. 
a 

I 

A 

.;! 
~ 

2 

O.i 

a 
r'1.t - Q 
<nt>- Q 

Puc. 4 

• :Jrp 
0 ~·2 
• -,):3 
A '1:4 

3 

Tai<BM o6pa3oM, MHO)I{eCTBeHHOCTB BTOPB'IHLIX qac

TH~, o6pa30BaHHLIX B 77-(vp) ·B3aBMO,l\eHCTBBJIX npB p = 

= 40 F3B/c, nOA'IHHJIIOTCJI o6~BM 3ai<oHoMepHOCTJIM, Ha-

6nJO,neHHLIM I<ai< B nBOH- HYI<llOHHLIX COY ,napeHBJIX, Tal< B 

npa B3y'leHBB B3aHMOAeicTBBH a,npouos c JIApaMB. Bo3-

MO)I{HOCTL BLI,neneHBJI HeynpyrBX COy,l\apeHBH C v -npOTO

HaMB npB B3aBMO,l\eHCTBBB nBOHOB C JI,npaMB, BMeiO~MB 

onpe,l\eneHHLIH aTOMHLIH DeC, n03BOnJieT B3y'laTL xapai<

TepBCTBI<B MHOrOHYI<llOHHLIX B3aBMO,l\eHCTBBH B 3aBBCB

MOCTB OT 'IBCna Hyi<nOHOB, yqaCTBYIO~BX B 3TBX B3aHMO· 

,neiCTBBJIX. .IJ.aHHLie no MHO)I{eCTBeHHOCTB TT -(vp)-cOy,l\a· 

peHBH He JIBllJIIOTCJI I<pBTB'IHLIMB no OTHOWeHHIO K ABYM 
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anLTepuaTBBHLIM MeXaHB3MaM B3aBMO,l\eHCTBBJI: I<OnneK

TBBHOMY B nocne,nOBaTenLHOMy. ll03TOMY He06XO,l\BMO BC

cne,noBaTL BMUyllLCHble B yrnOBLie xapai<TepBCTBKB BTO· 

pB'IHLIX qacTBU AnJI BLIJICHeHBJI pona I<onnei<TBBHblX B3aBMO

,1\eHCTBBH • 

MLI npB3HaTenLHLI yqacTHBI<aM coTpy,nHB'IeCTBa no uc

cne,nosaHHIO MHO)I{eCTBeHHLIX npou;eCCOB B UBOH·Hyi<nOH

HLIX B3aHMO,l\eHCTBHJIX npH P = 40 F3B/c 3a UOMO~L 
B pa6oTe H none3Hble o6cy)l{,l\eHHJI. 
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