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A6nypaXHMOB A.Y ., AnrenoB H. H np, Pl-6491 

AaanH3 8KCnepHMeHTaJU,HblX !laHHblX no MffO)KeCTBeHHOCTH 

BTOpH'IHblX '!aCTHU B ,,-p ,11-n H ,,-c coynapeHHSIX npH p =40raBIC 

·CpaBHHBalOTC.II 8KCnepHM8HTanbHbl0 peaynbT8Tbl no MHO)K8CTB0HHOCTH 

BTOpH'IHblX aapSI)KeHHbIX H HeliTpanbHblX '!aCTHll B 1T -p H ,,-c B38HMO!leiiCTBH

.1IX npH p = 40 raB/C, 

PacnpeneneHHSI co6biTHii no MHO)KeCTBeHHOCTH BTOpH'IHblX 38pSJ)K0ffHblX 

'!aCTHU B ,,-p H ,,-n -B38HMO!leiiCTBH.IIX cpaBHHB8IOTCSI C paC'!0T8MH no paa

nH'!HblM MonensiM H 8MnHpH'l8CKHM qiopMynaM. TonbKO MO!lem, Wang [ 
H 8MnHpH'18CKHe qiopMynhl onHCbIBalOT 8KCnepHM0HTanbHbl0 pacnpeneneHH.II, 

nony'leHbl naHHbie O 38BHCHMOCTH cpenaer'o 'IHCna ,,o -Me3OHOB OT 

'IHCna aapSJ)K8HHblX '18CTHU, 06cy)K!la!OTC.II peaynbT8Tbl aaanH38 8THX Il8HHblX 

C nOMOWblO TeopeTH'leCKHX Moneneii, 

IlpenpHHT 06t.e,WIH8HHOro HHCTHTyTa ll,!:lepHbIX HCCJI8.[l0BaHHit 

,lzy6Ha, 1972 

Abdurakhimov A.U., Angelov N. et al. Pl-6491 

Analysis of Experimental Data on Secondary 
Particle 11ultiplicity in ,,-p, ,,-n and,,-c Collisions 
at P=4O GeV/c 

Experimental data on multiplicity of secondary charg
ed and neutral particles in ,,-P and 11 -c interactions at 
p = 4 0 GeV / c are compared. 

Distribution of the events on secondary charged par
ticle multiplicity in,,-p and,,-n interactions are compared 
with the calculations on different models and empirical 
formulae. Only the Wang I model and empirical formulae 
describe the experimental distributions. 

The data are obtained on the dependence of an average 
number of 110 -mesons on the charged particle number. The 
results of these data analysis, using the theoretical mo
dels, are discussed. 
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Bse]leH11e 

a111 
Mb! rrpe]lCTas11n11 peaynbTaTbl rrpoCMOTpa - 50 TblCSf'I ¢0Torpa¢11fi, 

rronytJeHHblX Ha JlBYXMeTpOBOH rrporraHOBOH KaMepe, o6nytJeHHOH 11--MeaoHa

MII C p = (40 :!:. 0,24) ras/c. B 3TOH pa6oTe Mbl IlpOBOJlllM cpasHeH11e 

3KCI1ep11MeHTanbHblX ]laHHblX C paan11tJHblMII TeopeTll'IeCKIIMII MO]lenSIMII 

II 3MIIIIPll'I0CKIIMII ¢opMynaM11. norronH11TenbHaSI IIH¢0pMaUIISl rronytJeHa IIO 

cpeJlHeMy tJ11cny 110 -Me3oHos ( < n O >) Ha tJaCTII Harnero Ma Tep11ana rrocne 
1T 

ll3MepeHIISI II o6ctJ(!Ta co6hITIIH C y -KBaHTaMII. 

§ 1. P acrrpeneneHllfl co6hITHfi IIO MHO)KeCTBeHHOCTH BTODH'IHbIX 

tJaCTllll B 11-p H rr-n B3aHMO!l0HCTBHSIX IIDH p = 40 ras/c 

1. 3asl!CIIMOCTb cpe]lHefi MHO)KeCTB0HHOCTII aapSl)K0HHblX 

'IaCTIIU OT 3Hepr1111 

Ha p11c. 1 II B Ta6n11ue 1 I1p11B0Jl0Hbl peaynbTaTbl IIOJlI'OHKll KpllBblX 

K .IIMeIOIUIIMCSI 3KCI1epnMeHTanbHblM 

JlaHHblM IIO 11- p -coyJlapeHIISIM B IIHTepsane IIMil}'nbCOB p =6,8-t 40 rss/c, 

rronytJeHHblM Ha IIY3bipbKOBblX KaMepax. Cpe]lHSISl MHQ)K0CTB0HHOCTb aapSI)KeH

HblX 'JaCTIIU B 11-p -coyJlapeHHSIX Ilpll p = 40 ras/c B3SITa pasHOH 5,52 :!:.0,04, 

TaK KaK rrp11MeCb co6hITllH Ha KBll311CB060JlHblX HYKnoHaX ysen11qnsaeT 3KCile-

/l / 
PIIM0HTanbHOe 3HatJeH11e < n ± > Ha .... 0, 1 • KaK BllJlHO ll3 Ta6nRUbl 1, B Ha-

CTOR1Uee ·BpeMSI H0nb3SI CJlenaTb BbI6opa M0}KJlY CTeileHHblM II norap11¢Mn

'16CKIIM poCTOM cpe]lHSH MHO}K9CTBeHHOCTll aapSI}K0HHblX 'JaCTRU C 3Heprnefi • .. 
3 
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Tar5Jluu,a I 
3a!iu.cuMocmb ~ n t) om 3uep2u.u. !, ,c·p 

b!auModeucmhu.A>C 
b uMmctp~a.ne pc c 6.8 + l(D r;l, (7 To~11<) 

Bua A B x2 q:>y HKL4UU 

A +Bl.nE; - 0.'t.3 t 0.09 2.75 ~ 0.06 7.8 

A •BlnQ* 0.9~ t0.06 2.23 t0.05 9.2 

AE.s 1.47t 0.03 0.6f t·O.Of 16.1 

AQ*B 2.00 t0.03 0.50 t 0.01 11 
<n t>: 5.52 ! 0.04 npu. pc : 40 r,L 

* * E - nonHaSI sHepI'HSI B CHCTeMe U8HTpa Mace: Q - KHH8TH'i8CKSSI 

SHepI'HSI B c.u.M. 
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2. p a C n p e ll e n e H H SI n O M H O JI{ e C T B e H H O C T H "-p H "-n- C O 6 1,1-

THil: 
,,. 

PaanH'IHhie MOllenH H aMnHpH'l0CKH0 if>opM)'nbI 61,mu npel{nOJK0Hbl llnSI 

onucaHHSI pacnpellene1mil: co61,1THil: no MHOJKOCTBeHHOCTH BTOpH'IHblX aapSI

JKeHHblX qaCTHU. M1,1 paCCMOTPHM cnel{yro111He: 

HOB 

a) TiyaccoHOBCKOe pacnpelleneHHe llnSI scex sapSIJKeHHhIX 11acTHU. 

' + -
6) TiyaccoHOBCKoe pacnpelleneHHe llnSI 17 " -nap. 

/2/ ( ', ) 
3Ta MOll0llb 61,ma npellnmKeHa BaHI'OM MOllellb Wang...;[ • 

B) TiyaccoHOBCKOe pacnpelleneHHe llnSI pOJKll0HHbIX sapSIJKeHHblX nuo

( Wang- II / 21• 

r) TiyacCOHOBCKOe pacnpelleneHHe l{nSI KaJKllOI'O copTa nHOHOB (XopH 

/3/ 
H Cunbsep ). 

ll) TiyacCOHOBCKOe pacnpelleneHHe llnSI scex pOJKll0HHhlX nHOHOB C pac

npel{eneHHeM no sapSlllaM Ha OCHOBe MOllenH H3OCnHHOBOil: He3aBHCHMOCTH 

(lllo/41 ). , 

M1,1 TaK>Ke paCCMOTpHM llB0 aMnHpH'10CKHe if>opM)'n1,1: 

/5/ 
a) <t>opMyny, npellnOJKeHHyIO Bo30KH H llP• , B Bllll0 

P ( n ± ) = c-1 
n ~ - t exp ( - n ± I 2 a2 ) , (1 ) 

I'll0 C - HOpMHpOBO'IHbiil: MHOJKHTellb, a H /3 - CB060llHbl0 napaMeTpbl, Tia

/5/ 
paMeTp /3 npaKTH'l0CKH He SaBHCHT OT :3HepI'Hll • 

' ~/ 
6) it> Op My ny LJ HJK0BCKOI'O-P 1,16 HUKOI'O B Bllll0 

2 2d/D(n+-<n+>+dD) 
p ( n ) = 2 d e-d d - __ - , 

± D r ((d/D)(n±-<n±> +dD)+l) (
2

) 

I'lle 'D ~ ( < n 2 > - <n >2 ) ½ H d - CB060llHbiil: napaMeTp. 
± :!: 
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Mb! B3SinH d = 1,8, KOTOpblil xopowo OilHCbIBaeT HM81011lH8CSI llSHHbie. 

CpaBHeHHe ncex nepe'IHCneHHbIX Bb!W8 MOlleneil C 9KCil8PHM8RT8JlbHbl

MH pe3yllbTaTaMH Il0K83ano, 'ITO TOllbKO M0ll8Jlb Wang - J xopowo OilHCbIBa

x/ 
eT 9KCnepHM8HT • Pe3yllbT8Tbl IlOllI'OHKH ll8Hbl B Ta611Hue JI H Ha PHC. 2. 

/7/ 
AHanorH'IHbie pe3yllbT8Tbl 0blllH nolly'leHbl B pa6oTe 11nSI 11-p -B38HM0-

11eiiCTBHil npH p.-= 25 fsn/c. 

/5 6/ 
3MnHpH'18CKHe ljJOpMYnbI I T8K}K8 xopowo OilHCbIBSIOT 9KCnepHMeH-

TanhHbl8 pe3yllbT8TbI. JlnSI 'TT - n -B38HMOll8HCTBHil 0'18Hb B8}KH0 0billO oue

/1 / 
HHTb BK118ll KOI'epeHTHbIX B38HMOll8ilCTBHil. B paooTe Mb! Bbl'IHTSllH 

T0llbK0 KorepeHTHbi8 B38HM0ll8HCTBHSI THna 77 - ➔ (371)- 1 COOTBeTCTBYIOlllHe ce

'18HHIO 2 ,5 MoH. 

flyqwaSI IlOllI'OHKa paCC'IHTaHHbIX KpHBbIX no M0ll811H Wang - J H ljiopMy

naM l.JH)K8BCKOI'O-B030KH COOTB8TCTByeT C8'18HHIO KOrepeHTHbIX npoueccoB 

o xx/ 
a(11- ➔ (311)-; 11- ➔ (311)-+ 211 = 4,4 MoH H a(11-➔ (S11T)= 0,3 MOH • 3TH 

senH'IHHbl C8'18HHii He IlpOTHBOpeqaT HM81011lHMCSI 9KCilepHM8HT8llbHbIM llSH

/8/ 
HhlM npH oonee HH3KHX 9HeprHSIX • 

xi 2 
OcTallbHb18 M011enH 11a10T X ?: 100 npH 'IHCne TO'l8K 9. Cny11aH 

C BHll HMblMH V 0-coobITHSIMH TSK}K8 OblllH BKnl0'18Hbl B HSWH pacnpe11e11e

HHSI. 

xx/C -c12 - _ _._ C 12 
e11eHHe nf:.ouec,ca 11 ➔ 11 11 .,, · 

3,7 MOH H a ( 1T -c 2 ➔ 11-11+ 11- 11° 11° C12)= 0,7 
'18CKOH H30CilHHOBOil Mo11enH OTHOW8HH8 

a ( 11- ➔ 2 11° + 2 11- + 11+) 

a (11- ➔ 311-+211+) 

7 
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Ta d'.nu.u.a [ ( b) 

Tun 
b3auM001ucmb Wang-I Cz.!1zewskL - R1:1~Lck.L 

<n~ x2 4uC/\0 <n.t> x2 1./1.ACAO 
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C • 5.~6 t .O't 30. 9 !2't t .05 24. 9 'i"P~iU.MI.I. 

... 
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§2. 06pasoeaHne 77° -MesoHoB B 77-p u 77- n -coynapeH1rnx 

IIP.!!,_P = 40 fae/c 

Ha 'laCTH nony11eHHOro MaTepuana 6bmH npoBelleHbl H3MepeHHSI 

( e + e-J-nap, o6pasoeaHHbIX y -KBaHTaMH, 3aBHCHMOCTb "eeca" y -KBaHTOB 

OT MHO>KeCTBeHHOCTH BTOPH'IHbIX sapSl>KeHHbIX 'laCTHU B 77 -p H/77-n-coyJla

peHHSIX npHB0JleHa Ha pnc. 3. Cpei:rnne "eeca" y -KBaHTOB JlnSI 77 - p H - -
77- n-coyJlapeHnii COOTB0TCTB0HHO paBHbl WY = 4,08 ±. 0,12 H w y = 4,09 + 

±. 0,20, 113 pucyHKa BHllHO, 'ITO acti«tieKTHBHOCTb ·perHCTpaUHH }' -KBaHTOB 

B npeJlenax owu6oK He 38BHCHT OT MHO>KeCTBeHHOCTH BTOpH'IHbIX sapSl

>K0HHbIX 'laCTHU. 3To CBSl3aHO C TeM o6CTOSITenbCTBOM, 'ITO y -KBaHTbl 

BbineTaIOT npeuMylUeCTBeHHO enepell IlOll ManbIMH yrnaMH no OTHOWeHHIO 

K nepBH'IHOMY 77- -Me30HY, CpeJlHSISI MHO>K0CTB0HHOCTb 77 °-M030HOB B 77-P, 

H 77-:" n-B3aHMOll0HCTBHSIX OKasanacb paBHOii < n 17 ~P> = 2,51 ±. 0,06 
- x/ 77 

H < 77 n > = 2 39 + 0 08 no '-• • -
17 17 p 77-p 
TaKHM o6pasoM, nony11aeM, 'ITO <n 

77 
o >= _(0,45 ±. 0,02)< n + >, 

0 -
T.e. cpeJlHee 11ucno TT' -MesoHOB cocTaenS1eT npnMepHo nonoBHHY cpeJlHe-

- xx/ -
ro 'IHCna sapSl>K0HHblX 'laCTHU B 77 P -B3aHMOlleiiCTBHHX .. • ilnH 77 n-esa-

HMOJleiiCTBHii < n:0-n> = (0,45 ±. 0,02 )< n:- n >. Ha puc. 4 npuBelleHa sa-

BHCHMOCTb < n o> OT n+ JlnSI 77-p, lf 77-;;-B38HMOJleiiCTBHii. CpeJlHee 
77 -

'IHcno 77° -Me30HOB pacTeT C yeenH'l0HHeM MHO>KeCTBeHHOCTH 38pSl>K0HHblX 

'laCTHU. YKa3aHHe Ha aHanorH'IHYIO 3aBHCHMOCTb < n O > OT 
/71 77 

nony11eHo TaK>Ke u npH p = 25 rae/c • 

n + 6binO 

x/ 
3Jl0Cb Mb! npeJlnonaraeM, 'ITO HCTO~HKOM y -KBaHTOB SIBnSIIOTC.11 

TOnbKO 77(' -M030HbI. 1.J11cno Y -KB8HTOB OT I, -'laCTHU COCTaBnSleT H03Ha

'IHTenbffYIO llOnIO ( !> 1 %) OT BCeX saperHCTpnpoeaHHb!X y -KBaHTOB. 

xx/ 
EcnH npeJlnono>KHTb, 'ITO KOa$$HUH0HT nepesapHJlKH npOTOHa 

COCTaBrneT 0,5 ' TO < n
77;P > = (0,49 ±. 0,02 )<n 

17
:P > 

17 17--

10 
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5 

1t 

3 

2 

{ 

' ' ' 

,, 

2 • Memp0ba11 np0naHoba11 HaMepa 
( .QwcfHa f9?2 t.) 

• ,t·p < n.,-> • 2. Sf t 0.06 

• ,r·n < n1.> • 2.59 t o.os 

'1 '- ...._ ....... __ -
L --·--· I I 

!If" - 40 fi&/c 

I 
-------

4u.M1~ - P111~ < nr>• 2.53 
nvacCOH ( r\,.) 1 2.60 
K11H1w.u. - WLu-ep 

0 i Z 3 .+ 5 6 7 8 9 10 tt i2 13 I~ 15 f6 . nt 

Pnc. 4. 3aBHCHMOCTb< n1To > OT n± /llHI 11-p H 11-n-coyaapeHHfi npH 

p = 40 ras/c. KpHBble - pe3yJlbT8Tbl pactJeTOB no TeopeTH'leCKHM 

MO/lellSIMo 
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.ilm1 cpaBH0HHSI C 8KCnepHM0HTOM ObIJIH npOB0Jl0Hbl Bbl'IUCneHHSI 

no CTaTUCTH'l0CKOH uaocnuHOBOll MO)lenu B npe)lnonollieHHH, 'ITO BCe polli

Jl0HHbl0 -l7-M030Hbl pacnpeJleneHhl no 3aKOHY IlyaccoHa. PeaynbTaThl 

)laHbl nyHKTHpHOll KpHBOll Ha puc. 4. KaK H npu p = 25 raB/c aTa MO)lenb 
/7/ 

He onUCbJBaeT 8KCnepUM0HTaJlbHb10 JlaHHbie • AHallOI'H'IHaSI CHTyaUHSI 

HM00T M0CTO" B cny'lae MYllbTUnepu¢epH'10CKOll MO)lenu qy-IlHHbeTTu
171• 

HaMU OblJIH npOB0Jl0Hbl Bbl'IUCneHHSI 3aBUCHMOCTH < nTTo > = f ( n + ) 

B npe)lnonOlli0HHH, 'ITO nonHoe qucno 'laCTHU B TT- P-B3aUMO)l0HCTBHSIX onu-

ChIBaeTCSI ¢opMynon qHlli0BCKOI'O-PbIOHUKOI'O/B/ C d = 1,8 H < n > = < n± >+ 

+<n,p>+< nn> •3Ha'leHue < n± > u <nTTo> opanocb ua aKcnepuMeHTa,.u < nn > 

nonaranocb paBHbIM 0,5. IlapaMeTp D OCTaBancs:i CBOOOJlHbIM • .ilns:i Kalli)lOll 

MHOllieCTB0HHOCTH BTOpH'IHbIX 'laCTHU COOTHOIII0HH0 M0lli/lY aapSilli0HHblMH 

H HenTpanbHbIMH 'laCTUUaMH Bbl'IHCllSillOCb no CTaTUCTH'l0CKOll uaocnUHOBOH 

/9/ 
Monenu • PeaynbTaTbl no)lI'OHKH noKa3aHbl Ha puc. 4 D = 3,32). 

PacnpeneneHue TT - p-COOblTHll no aapSilli0HHhIM 'laCTUUaM B 8TOH MO)lenu 

npuBe)leHO Ha puc. 5 X 2 26,5). XoTSI )laHHaSI MO)l0Jlb nnoxo onHCbJBaeT 

aTo pacnpe)leneHue, aaBUCHMOCTb < n ()'>= I( n ) Ka'leCTBeHHO cornacy-
TT + 

eTCSI C 8KCnepHM0HTOM. 

ConocTaBneHue HalliUX naHHbIX C pac'leTaMH no MYllbTUnepu¢epuqeCKOH 

/10/ 
R -Monenu KaHeIIIu-lliBHMMepa TaKllie npuBe)leHo Ha puc. 4 ( IIITpux-

nyHKTHpHaSI KpUBaSI) • B 8TOH MO)lenu npennonaraeTCSI, 'ITO TT -M030Hbl 

pOlli)laIOTCSI napaMU B onpeneneHHOM uaocnUHOBOM COCTOSIHHH ( T = 0, 

a - Me30H " T = 1, p -Me3oH). KaK BHJlHO H3 pucyHKa, MO)leJlb Ka

'leCTBeHHO onUCbIBaeT 3aBUCHMOCTb < n TT 0 > OT n + • 0JlHaKO nony'leHHhie 

0 +-- +-
npu 9TOH no)lI'OHKe KOHCTaHTbl pacna)lOB P ➔ TT TT H a ➔ TT TT OKaaanUCb 

paBHblMH g 2 
... g 2 ~ 1 , 'ITO 3Ha'IUT0JlbHO npeBbIIIIaeT OlliU)laeMyIO BellH'IHHY 1 

p a 1101 
nony'leHHYIO H3 )laHHbIX no IIIHpnHe p -M030Ha • CpaBH0HUe npe)lCKa3aHHll 

8TOH Monenu C pacnpe)leneHU0M no aapSillieHHbIM 'laCTHUaM He npOBOJlHllOCb. 
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TaKIIM o6pa30M, o6Hapy)l{eHHaSI KoppeJISIUIISI M0)1{JlY < n o> II n 
- 1T :!: 

IICKJl!O'laeT ace MO/l0JIII, B KOTOpb!X npe}lnOJiaI'aeTCSI, 'ITO HeiiTpam,HbJe 

II aapSI)l{eHHhie 1T -Me30Hbl pO)l{}la!OTCSI He3aBHCHMO. B HaCTOSilllee apeMSI 

HeT MO/leJIII, KOTopaSI }laJia 6bl YllOBJ10TBOpHT0JlbHOe onHCaHIIe KaK JlaHHbIX 

no aapS1)1{0HHblM, TaK " no HeiiTpaJibHblM 'laCTHUaM npH p = 40 raa/c. 

l13 aHaJI1I3a Hall!HX 9KCnepHM0HTaJibHbIX peayJibTaTOB CJie}lyeT, 'ITO napbl 

aapmKeHHblX 1T -Me30HOB pO)l{}la!OTCSI He3aBHCHMO llPYI' OT JlpyI'a. (Wang-I), 
0 ± 

HO IIMeeTCSI KOppeJISIUIISI M0)KJlY o6paaoaaHIIeM 1T - Ii 1T -M030HOB. 

§3. 
_ c12 

11 -aaauMoneiicTBHSI 

H -c12 ... all!II }laHHhle no 1T -B3alIMO/l0nCTBIISIM cpaBHHBaJIIICb C pac'leTa- · 

. /11 / B • 
MH, Bb!IlOJIHeHHblMII no KaCKa}lHOII MO}l0JIII • STOlI MO}leJIH pacnpe}le-

J10HHe nJIOTHOCTII SI/lepHOI'O aemecTaa onHCbJBaeTCSI ctiopMy,noii ByJla-CaKCOHa 

Ii Y'IHTbJBaeTCSI actictieKT Bb!6bJBaHHSI HyKJIOHOB npH pa3BIITIIII KaCKa}la. Bxo}l

Hhle }laHHhie /lJISI on1IcaHIISI 11-p II TT -n-a3a1IMO}leiiCTBHll 6hIJIII B3S!Tbl H3 

SKCneplIMeHTOB, npoae}leHHblX Ha YCKOPIIT0JISIX Ii C KOCMH'leCKIIMII JIY'laMII. 

B Ta6JI1IUe Ill np1IB0/l0Hbl Hall!H }laHHbJe Ii peayJibTaTbl, noJiy'leHHbJe no 

/11/ 
MO}l0JIII • Mo}leJib TOJlbKO Ka'leCTBeHHO OillICbJBaeT 9KCnepHMeHTa1ll,Hbie 

pe3yJibTaTbl. Bbl'lHCJieHHOe cpe}lHee 'IHCJIO peJISITIIBIICTCKIIX 'laCTIIU Ha 

0/lHHIIUY Bblllle, 'leM }laeT 9KCneplIM0.HT. 
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