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fp11w11H B.r.! Kepa"l~B n. 'p1 ~ 8288 
. 0 MHOlKeCTBeHHOCTII BTOPll"IHl,IX qacn1u, o6pa3oBallllhlX 

. B A~qipaKUIIOHHbIX II HeAll!p paKUIIOllllhlX TT- p -B3811MOAeilCTBIISjX 

np11 · p =,40 fsB/c · · · 

TTony"leHM pacnpe,qeneairn no MHOlKeCTBeHjlOCTII. TT·Cl-Me30HOB II BCeX 

!!.,TOPll"l.111,lX 'qaCTIIU B All<ppaKUIIOHllbIX II HeAll!ppaKUIIOHHbIX TT-P-B3811MOAeili::TBIHIX 

np11 p = 40 rsB/c, ConocTaanea11e nonyqeaai,1x sKcnep11MeHTanbH01x peaynb

TaToB C AaHHblM~ · npll APYl'IIX SHep!'IISIX. noKa3bIBaeT, "I_To. l!MeeT MeCTO CKeii

n11HI' no MHOlKeCTBeHHOCTII AnS! BCeX• BTOpll"IHb!X _qaCTIIU, 

,, 

flpenpHHT 061,emtHeHHOro HHCTHTyTa s.nepHhlX HCCJIEl,!lOBaJDdt . 
· ~y6~a, -1974 · · 

/ 

Gr ishiri V. G. , Kerachev P. PI :a2aa 

On the Multiplicity of Seqondary Particles -~ 
Produced in the Diffraction and. No'n-Diffraction 

•i,-- p ,.;Interactions at p = 40' GeV /c • · 

Multiplicity distributions of TT~ '." m~sons .and all 
secondary particles in the diffraction andnon-diffrac'l::j.on 
TT'.° p -interactions at p = 40 GeV /c nave been obtained. The 
comparison of the obtained experimental*results with the 
data for other energies shows that multiplicity,'scal'ing 
takes place for a11•secondaryparticles. · 

· Preprint. Joint Institute fo; Nuclear Research .. · 

-.. 'Dubna, 1974 
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1. Pacnpe,!J,eneHHJI no MHO)KeCTBeHHOCTH BTOpH'IHbIX 'lac -

THU, o6pa30BaHHbIX B a,!J,pon-a,!J,pOHHbIX B3aHMO,!J,eHCTBHJIX, 

npe.D.CTaBnJIIOT 6onblll0Il HHTepec C TO'IKH 3peHHH npoBepKH 

TeopeTH'IeCKHX MO,!J,eneii H nOHHMa11m1 .IJ.HHaMHKH npoueccoe 

MHO:lKeCTBeHHoro po:lK,I\eHHJI 1.JaCTHl(. TaKaH umpopMal(HH ,!J,nJI 

3apJI)keHHbIX 'IaCTHl( cpaBHHTenbHO nerKO nonyqaeTCH C no

MO~bIO ny3blpbKOBbIX KaMep /I/ . O.D.HaKO npai<TH'IeCKH OT

CYTCTBYIOT ,!J,amn.ie no MIIO:lKeCTBeHHOCTH TT o - Me 30HOB H B 

CBJl3H C 3THM ,!J,aHHhle no MHO)KeCTBeHHOCTH ecex BTOpH'IHbIX 

1.JaCTHl(. 

B 3KcnepuMeHTax, BbIIlOnHeHHblX C nOMOI.QblO .D.BYXMeTpo -

eoii nponaHoeoii ny3hlPLKOBoii KaMepLI, 06ny1.JeHHoii rr- -Me-

30HaMH C p = 40 I'3B/c, nony'IeHa 6onb111a.11 CTaTHCTHKa 

KaK no BTOPH'Il,lhlM 3apH:lKeHHblM 1.JaCTUl(aM, TaK H no raMMa

KBaHTaM, KOTOphle' JIBnHIOTCH npO.D.YKTaMH pacna,!J,a rr 0 -Me-
30HOB / 2 , S/. • 

Ha ocH0Be 3Toro 3KcnepHMeHTanLHoro Ma Tepuana B pa-

6oTe /4/ 6blnH nony1.JeHhl pacnpe.IJ.eneHHH no MHO:lKecTBeHHoc

TH rr 0 -Me30HOB H ecex BTOpH'IHblX 1.JaCTHl(, o6pa30BaHHhlX 

Brr- p -B3aHMO.D.eiicTBHHX npu p· = 40 I'3B/c. 
B HacT011meii pa6oTe H3y1.JaeTc.iI MHO:lKecTBeHHOCTL BTo

PH'IHhlX 1.JaCTHl( B .IJ.HqJpaKl(HOHHhlX TT - p - B3aHMO,!J,eHCTBHHX. 

KpHTepHH BLI,!J,eneHHJI TaKHX co6bITHH npHBe,!J,eHbl B pa6oTe/5/. 

3,!J,eCL cne,!J,yeT n0,!J,1.JepKHYTb, 'ITO BbI,!J,eneHHble co6hlTHJI CBJI-

3aHbl C .IJ.Hct,paKl(Heii: rr - -Me30H0B. He.IJ.HqJpaKl(HOHHbIMH co-

6LJTHJIMH Mbl Ha3hlBaeM Bee OCTanLHble. 

2. BLI.D.enenae .D.HqJpaKl(HOHHbIX co6bITHH THna 

rr- + P ➔ PMe,nJI. +X /1/ 

6blJIO npoBe,!J,eHO Ha CTa THCTHKe "" 4000 HeynpyrHX TT- p 
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B3aHMOJJ.eiicTBHii npH p = 40 I'3B/cl51.Bcero 6wno Haii:JJ,eHo 

395 TaKHX B3aHMOJJ,eiiCTBHH, conpoBO)K)],aJOIQHXCH 322 raMMa -

KBaHTaMH, KOTOpble 06pa30BanH ( e+ e -) -napw B 34><i>eKTHBHOH 

o6naCTH KaMepbl. 

B Ta6n. 1 npHBeJJ,eHhl COOTBeTCTBYIOIItHe ceqeHHH JJ,H-

4>paKUHOHHhIX npoueccoB C o6pa3oBaHHeM 2,4,6 H 8 BTOpHq

HhIX 3ap,i:)KeHHblX qacTHU, qHcno raMMa-KBaHTOB, cpeJJ,HHe 

"Beca" perHCTpaUHH y-KBaHTOB B KaMepe H cpeJJ,HHe qHcna 

rr
0 

-Me30HOB Ha 0)],HO co6hITHe JJ.H<l>paKUHOHHoro THna. 

B Ta6n. 2 JJ,aHbl cpeJJ,HHe 3HaqeHHH qHcna rr 0 -Me30HOB 

JJ,IlH BC ex TT- p - B3aHMOJJ,eiicTBHH, )],IlH JJ.H<l>paKUHOHHhlX H He -

JJ.H<l>paKUHOHHhIX C06bITHH B 3aBHCHMOCTH OT qHcna BTOpHqJlblX 

3ap,i:)Kel1HblX qacTHU. CoOTBeTCTBYIOIItHe 3HaqeHHH Tononoru

qecKHX ceqeHHii JJ.IlH rr - p -.B3aHMoJJ,eiicTBHii npu p = 
=40 I'3B/c 6wnu B3HTbl H3 pa6oT / 2, 51. 

B Ta6n. 3 npHBeJJ,eHLI cpeJJ.HHe 3HaqenHH qucna rr± -Me-

30110B. H rr
0 

-Me30HOB B JJ.H<l>PaKUHOHHhIX H HeJJ.H<l>paKUHOHHblX 

B3aHMOJJ,eHCTBHHX. IlpH nonyqeHHH 3THX JJ,aHHblX K03<l><l>uuueHT 

nepe3apHJJ,KH npOTOHa B HeHTPOH nonarancH paBHhIM a = 
p ➔ n 

= 0,36 ±0,04 u Bee OTpuuaTenhHhle qacTHUhl cqHTanHCh 
TT- -Me30HaMH 16 1. . 

lf3 nonyqeuuwx pe3ynLTaTOB MO)KHO CJJ.enaTh cneJJ.YIOIQHe 
BhIBO)],hl.CpeJJ,Hee qucno rr0 -Me30HOB pac:TeT C yBenuqeHHeM 

MHO)KeCTBeHHOCTH BTOpHquhJX qacTHU B HeJJ.H<l>paKUHOHHblX 

npoueccax. B JJ.H<l>paKUHOHHblX B3aHMOJJ,eHCTBHHX B03MO)KH0 

TaK)Ke yaenHqeuue <n O > C POCTOM n+. OJJ,HaKo )].IlH OKoHqa-
TT -

TenLHOro 3aKmoqeHHH neo6xoJJ,HMO yBenHqeHHe CTaTHCTHKH. 

B HeJJ.H<l>paKUHOHHhIX npoueccax - <n 77+ > + <n - > "' 2<n o > 
TT TT • 

JJ.IlH JJ.H<)ipaKn;aonHhIX co6blTHH - <n 
77

+ >+<n 
77

_ > <2<n 
77

0 > • 

TaKHM o6pa30M, B C06b1THHX HeJJ.H<l>paKUHOHHOro THna co

OTHOIIIeHHe Me)K)].y cpeJJ,HHMH 3HaqenHHMH qHcen 3apJI)KeHHhIX 

H HeiiTpanhHblX nHOHOB 6nH3KO K O)KHJJ,aeMOMy B cnyqae 06Me -

na nonrocoM IloMepaHqyKa (<n _ > + <n +> = 2 <n 
0
·>) /7 /. 

TT TT TT 

B pa6oTe /
4

/ 6wno noKa3ano, qTo cneKTp rr 0 -Me30HOB, 

o6pa30BaHHhIX B TT - p -a3aHMOJJ,eHCTBHHX npH p =40 I'3B/c, 
no MHO)KeCTBeHHOCTH npH JJ,aHHOM n+ XOPOIIIO onHChIBaeTCH 

3aKoHOM IlyaccoHa. IlpeJJ,nonara11, -qTo 3TO yTaep)K)].eHHe 

BepHo )].IlJI .nu<l>paKUHOHHhIX npoueccoa, Mhl nonyqHnH COOT

BeTCTBYIQIItee pacnpeJJ,eneHHe rr 0 -Me30HOB no MHO)KeCTBeH-
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Ta6mma 2 

n± .( ~Ji,'> BCe < nT,9'> H8,1U'Iq). < n7f0'> .1U'1W. 

0 2,63+0,28 2,63+0,38 

2 a.,94+0,07 2,I0+0,09 I ,GO+O, I5 

4 2,24±0,06 2,20+0,09 I 86+0 I6 ' - ' 
6 2,60±0,07 2,63±0,II 2,17+0,30 

8 3,03,±0,IO 3,03+0,I3 3,20+0,96 
' 

IO 3,23+0,I5 3,23+0,I5 -
I2 3,53±,0,23 3,53+0,23 

I4 4,80±0,68 4,80±0,68 

Bee 2,55±0,03 2,6I±0,04 I,83+0,II -

Ta6mma 3 

Lil> 
BC8 ;Inlq). H 8 ,I1,1i 4) , 

C06b!TM.ff co6HTUFI 

... 
"111/C>'> 2,55+0,03 I,83+0,II 2,6I±0,04 

<11 7i-> 2,BI±0,02 I.73+0,09 2,93±0,02 

<'IJr,+> 2,17±,0,02 0~73±0,09 2,33+0,03 
A 

<n+-> 5,62+0,04 3,L17+0,I? 5,85±0,05 
-

• 



HOCTH /puc. 1/ * • )J.n.a Bcex co6LITHH 3Ha'leHHe Koppen.a
UHOHHoro napaMeTpa rl 0 =0,20 ± 0,08, .IJ,n.a .IJ.ml>paKuHoH
HLIX npouecCOB rg 0 =0,07 ±O,lOH.IJ,Il.HHe.IJ,ml>paKUHOHHblX -
p 200 =0,16 ±0,10. TaKHM o6pa3oM, pacnpe.IJ,eneHne 77°-Me-
30HOB no MHO:>KeCTBeHHOCTH B .IJ,HqipaKUHOHHblX npoueccax 
npaKTH'leCKH He OTilH'laeTC.H OT nyaccoHOBCKoro. Ilony11eHHOe 
pacnpe.IJ,eneHHe 17° -Me30HOB no3aon.aeT HaiiTH pacnpe.IJ,ene
HHe no MHO:>KeCTBeHHOCTH Bcex BTOPH'IHblX qacTHU B .IJ.Hli>paK
UHOHHblX H He.IJ,HqipaKUHOHHblX npoueccax· ( Il tot = Il ± + Il 17 0 ) • 

Ha PHC. 2 npHBe.IJ,eHLI pe3ynLTaTbl no ntot .IJ,Il.H Bcex co-
6LITHH ;-;. tot = 8,42±0,06/ H .IJ,Il.H .IJ,HqipaKUHOHHblX cny11aeB 
;-;. =5,30 ±O,2O/t* 3Ha'leHH.H KOppen.HUHOHHLIXnapaMeT-
po~t pllll OKa3anHCb paBHblMH 3,38±0,07 H 1,35 ±0,20 

2 
COOTBeTCTBeHHO. TaKHM o6pa30M, B o60HX Knaccax B3aHMo-
.IJ,eHCTBHH pacnpe.IJ,eneHHe BTOPH'IHblX 11aCTHU OTilH'laeTC.H 
OT nyacCOHOBCKoro. 

Pacnpe.IJ,eneHHe no n
10

t .IJ.Il.H acex -:;;- p -a3aHMO.IJ,eiicT
BHH 6LrnO npe.IJ,CTaBneHO a nepeMeHHbIX K. N .o. CKeiinHHra: 

a-
n/<n> H 2<n>-n-, H cpaBHeHO C .IJ,aHHblMH.IJ,Il.H pp-B3aHMO-

ain 
.IJ,eHCTBHH npH Ep = 30 - 300 I'3B /plic. 3/. lfa PHCYHKa 
BH.IJ,HO, 'ITO HaIIIH pe3ynbTaTLI xopowo onHCblBalOTC.H YHHBep
canLHOH KpHBoii, He 3aBHC.Hllleii OT :meprHH /s/ . TaKHM o6-

•pa3oM, CKeiinHHr no MHO:>KeCTBeHHOCTH HMeeT MeCTO He 
TOilbKO .IJ,Il.H 3ap.a:>KeHHbIX, HO H .IJ,Il.H acex BTOPH'IHblX 11ac-
THU ,'9 / • . 

HaM npH.HTHO no6naro.IJ,apHTL 3a none3HLie o6cy:>K.IJ,eHH.H 
u noMOillL a pa6oTe H.C.AHrenoaa H r .RH110. 

* B 3TOM cny11ae pacnpe.IJ,eneHHe 17° -Me30HOB no MHo
:>KeCTBeHHOCTH .HBn.HeTC.H CYMMOH 'nyacCOHOBCKHX C y11eTOM 
TononorH'leCKHX ce11eHHH H <n17o >, npHBe.IJ,eHHbIX B Ta6n. 2. 

** ,lJ;n.a Bcex c_:1y11aeB n tot =n ± + n17 o + ii n z r.IJ,e iin -_cpe.IJ,-
Hee 'IHCno HeHTpOHOB B 77-p - B3aHMO.IJ,eHCTBH.HX / n n = 
= 0,36±0,04//4/ • 
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Puc. 1. PacnpeoeAeuue 17 ° -Me3oHoe no M1IOJ1Cecmeeuuocmu 
e 17-p - e3auMooei1c111eu.11x npu p = 40 I'3B/c. 3oecb: x - ou
g5pa1<11uoHHb1e e3auMooei1cmeu.11, o - ece co6b1mu.:l, 11 - co-
61,1mu.11 ueou¢pa1<11uouuozo muna. 
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