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fonoxaacroa A.H. Pl . 10871 
06 3HepreTH'leCKOH aaBHCHMOCTH MHO>f<eCTBeHHOCTH OTpHUaTenhHblX 
'laCTHU B PP-aaaHMOAeiiCTBHSIX 

nony'leHa 3HepreTH'leCKaSI 38BHCHM0CTb KNO -MaCWTa6noro napaMeTpa, 
Hansuo111erocst nuneHHOH xapaKTepUCTRKOH MHomecraeH1iocTH OTpHUaTenhHb!X 
'laCTHU a pp -aaaHMOAeiiCTBHHX. 

Bee aKcnep11MenranbHb1e T0'IKH a HHTepaane HMnynhcoa naaa10mero npo­
rona 2,2.;-405 faB/c xopowo onHcb1aa10TCS1 qiopMynoH, coanana10me$i c npencKa­
aaHHHMH CTaTHCTH'leCKHX MOneneii (<n>- s 11 4 ). 

Pa6ora Bblnonueua a na6opE1TOPHH BbICOKHX aHepruii OHHH. 

Ilpenp■HT O61-e)lBHCHHOro BRCTBTY.T& ■)lepawx ■ccne)l0B&-i. J:tY6aa 1977 

Golokhvastov A.i. Pl · 10871 

On Energy Dependence of Negative Particle 
Multiplicity in • PP -Inter.actions 

The energy dependence of· KNO -scale parameter was 
obtained being the linear characteristic of the negative 
particle multiplicity in PP-interactions. The total of 
experimental points in the momentum range of an incident 
proton 2,2 .;- 405 GeV/c are well described by a formula 
which agrees with the predictions of statistical models 
(<n>- s 1/4 ). . 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1977 
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I . BBE,1'EHHE 

KaK noKa3ano a pa6onJ1/, pacnpe.nenenH11 no MHO)KecT­

aeHHOCTH OTPHUaTeJibHblX qacTHU, po)KJJ.eHHblX B PP·a3aH· 

MOJJ,eHCTBH11X npH acex 3HeprH11X, r.ne ecTb 3KCnepHMeHTaJib· 

Hble .nanttble, no.no6Hbl, ecnH onpe.neneHHe no.no6u11 c.nenaTb 
BHyTpeune ttenpOTHBOpeqHBbIM. 

IlpH 3TOM napuHaJibHble aepo11THOCTH o6pa30BaHB11 oTpH· 

uaTeJibHblX qacTHU npeJJ,CTaBJI.HIOTC11 B BHJJ,e rHCTOrpaMM OT 

HenpepblBHbIX 4>YHKUHH, HMelOllUIX KNO•HHBapHaHTHble caoii-

CTBa: 

Pn ( s) 

n+l 

f P (nc*ont • s) d ncont' 
n # 

1 n cont 

P (n cont , s) = -------- 'I' ( ---- ) 
>(S) <Ilcont> <Il cont 

r.ne 

<Ilcont> 

00 

fncontP(ncont )dncont • 
0 

/1/ 

/2/ 

/3/ 

a 'I' (z) • YHHBepcaJibHa.11 JJ,JI11 acex 3HeprHii 4,yHKUH.H, HOPMH· 

poaantta.a ypaatteHH11MH: 
(X) 

00 

f q, (z)dz = f z 'P(z)dz"' 1 
/4/ 

0 0 

*B OTJIHqHe OT JJ.HCKpeTHOrO napaMeTpa n HenpepbIBHbIH 

napaMeTp 0603HaqeH n cont· 
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TaKHM o6pa30M, MaCWTa6HblM napaMeTpOM 'An.H nony11eHHJI 
pacnpeAeneuuii no MHO)KeCTBeuuocTH npa pa3HblX :rnepraJix 
H3 OAHOii yHBBepcanLHOii qiyuxnan IJl(z) JIBmleTCJI IIMeHHO 
<ncont>. a He <n>=~nPn . Cne'AOBaTenLuo, BMeHHO <neon( Jrn­
nJieTCJI naueiiuoii x~paKTepucTHKoii Kona11ecTBa po)K'AaroUU1x­
cJ1 11aCTHn npH 'AaHHOii 3HeprHH. 

HacTOJIUlaJI pa6oTa nOCBJIUleHa nony11eHHIO 3aBBCHMOCTB 
<n > OT 3HeprHH. 

cont 

II. 3ABHCJIMOCTb <ncont>OT<n_ > 

,ll;n.11 nony11eun.11 3aBBCHMOCTB <ncont'>oT <n_ > no cl>op­
MynaM /1/, /2/ He06XOAHMO 3HaTL ci>YHKnBro IJl(z).O'AHaKO 
MO)KHO BocnonL30BaTLCJI TeM, 'ITO 3Ta 3aBBCBMOCTb npaK­
TH'leCKB OABHaKOBa 'AnJI Bcex 6nB3KHX qiymcnHii. Ha puc.1-3 
npHBeAeHLI 3aBBCHMOCTB OT <n_ > pa3nB'IHLIX xapaKTepBCTHK 
pacnpe'Aeneuaii no MHO)KeCTBeuuocTB. 3xcnepaMeHTanLHLle 

o_ 

2 

i ~-'?-_p-~ 

1 2 3 
(n..) 

· , J 2 2 
Puc. 1. 3aeucuMoc•i. c>ucnepcuu (D _ "' <n _>-< n _> ) 0111 
cpec>nezo 3Hat.tenwi c>AA pacnpec>eAeHuii no MnoxecneeHHocmu 
0111pu11a■e11i.11wx t.tac•u&1 e PP - e3auMot}eiicaewrx. 
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t~ 
i,5 

i,O 

0,5 

- ~i ~ , . 1 1 11 t I 2,3 

1 2 3 
(n_) 

( 
µ 3 ) 

Puc. 2. 3aeucuMoc1111> acuMMempuu y - 7
• ---3·-- 0111 cpec>Hezo 

1 o .. 
3Hat.tenu.R c>11.R pacnpec>e11enuii no MHoxec111eennoc•u 0111pu1.1a­
•e111>H1>1x 1.1ac•u1.1 e PP - e3auMooeiic111eu.Rx. 

# 

TO'IKH, B3JITLle B3 pa60TL1/2l .nepec11uTaHL1 AnJI pacnpeAe­
neuuii oTpuna TenLHLIX 11acTan /CM.hi/. Kpaa1>1e nony11eHL1 
no qiopMynaM /1/, /2/ npB HcnonL30BaHHB B Ka'leCTBC 

IJl(z) qiyuKnuii: 

0,5 0,5 z z 
q, ==a 2 '11 == a 2 2 2 

( b2z) 1 1 1 (b 1 z} 
e + e 

2,5 z z 
q, ==a4 b z q,3 == a3 2 4 (b z ) 4 (b 3 z) 

4 
e -1 
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t;, -------~ 
j l 3,5 r \II / lt11 t 

t I 2 
3,0r IP ~I 'I 

3 

2,5 

z,o 1 2 3 
(n_) 

µ-
Puc. 3. 3aeucuMoc111, a6c11ecca ( y ; = --\-) o• cpeoHezo 

D-
3Ha'-leHUJI OAJI pacnpeoeAeHuii no MHOJKeC1il6eHHOCIIU 011puija• 
aeA&HblX 'IQC~UII 6 PP- 63QUMOOeiic116UJIX. 

/Ko3dxl>Bl.lHeHTl,I nony11a10TCJI H3 HOpMHPOBO'IHl,IX ypaBHeHHH 

/4//. Ha puc. 4 npHBe,tteHM 3aBBCHMOCTH <n t> OT <n >, 
con -

nony11eHHMe ,ttnJI Tex )Ke <l>YHKl.lHii W(z) .BH,ttHo, 'ITO uecMoTpJI 

Ha pa3nH'IHe <PYHKIUIH, npHBO,ttJlutee K 3Ha1111TenLHOMY pa3 • 

6pocy 3H.a'leHHH Ha puc. 1-3, 3aBHCHMOCTL <n t> OT<n > 
con -

,ttnJI HHX npaKTH'leCKH O,ttHHaKOBa. 

IlOHJITHO TaK)Ke, ~TO B006ute ,ttnJI nio6oii HOPMHpOBaH­

HOH ycnoBBJIMH /4/ <PYHKl.lHH, Ha'IHHaJI C <n->-l,3Ta 3aBH­

CHMOCTL 6y,tteT BMeTL BH,tt: 

<ncont > = <n_ > + 0,5 . /5/ 
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. -, 
• J 

" 

1i1 
ij: 

.A 
;)I 

\ '!/ 
f 

(ncont) 

f,5 

/,0 

0,5 

0,5 1p 1,5 
(n_) 

Puc. 4. 3a6UCUMOCllb <n cont> Oil <n _>OAJI pa3/IU'-IHblX~YHK-
"uii 'P (z). • · 

. # 

Tenepb MO)KHO eute pa3 npoHnnJOCTpHpOBaTL pa6oTy 

4>opMyn / 1/, /2/, H3 KOTop1,1x cne,ttyeT: 

00 00 oo n 
IP 

' n n 
J P(n 

n 

) d n = f q, (z) dz = <ll ( ---) • 
cont cont n < n > 

cont 
<n > 

cont /6/ 

00 - n 
3Ha'IHT t B KOOp,ttHHaTax: i p (s) H . nee 3KCne-

n r._ <D >(S) 
cont 

paMeHTanLH_Me TO'IKH ,tto~1,1 ne»c:aTL Ha oJtHoii KpHBoii. 3To 

BH,ttHO H3 puc. s. r,tte npe,ttcTaBJieHM 3KcnepHMeHTanLHMe 

TO'IKH ,ttnJI HMnynLCOB nepBH'IHl,IX npOTOHOB 2,.27405 I'3B/c. 
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10 15 
·( n_ ~i 

(ncont)/ 

Puc. 5. 3aOUCUMOC■b 2 P (s) om ( - ---~---f OAApacnpe-
11 n - <ncont >(s) 

oeAeHUii no MHOJICec•oeHHOc•u o•pu11a11eAbHblX'IQC1/IUII 6 pp-
03QUMOOeiic111ou.R-X 2,2f405 I'3B/c /2/, /4/. 

Ill. 3ABHCHMOCTh <ncont > OT 3HEPI'HH 

3HaJI 3aBHCHMOCTL <ncont > OT <n_ > H :nccnepHMCHTaJIL­
HYIO 3aBHCHMOCTL<n _>OT 3HeprHH, MO)i(HO IlOCTPOHTL <ncon?(s). 

, Ha puc. 6 npe.[tCTaBneHa 3aBBCHMOCTL <n >OT BCnH'IHHLI 
- - ½ ~ cont 

(ys -v s0).~ BH.ttHo, 11To .ttnJI Bcex 3Hepruu, ua11HHaJ1 c nopo-
roBoii I y's0 =-2m P + 2m

17 
=2,16 I'3B/, oua xopowo onucL1BaeT-

cJ1 cl>opMynoii: , , - · 

8 

- - ½ 
< n cont > =- 0,78 ( v' s - v' s O ) , /7/ 

r.tte 3HeprHJI BLlpa>KeHa B I'3B. 
HHTepecuo, 11TO 3Ta 3aBHCHMOCTL COBila.ttaeT C npeA­

CKa3aHHJIMH CTaTHCTH'ICCICHX MO.tteneii. 

¼ 
<ncont) 

3 

2 

i 
# 

PP➔ n'if:-.. 
2,2f~05 '3B,1: 

-. 

+ 

1 2 3 ~ 5 
(~-Js:.)½.(rsg½.) 

Puc. 6. 3aeucuMoc•b <n cont> o• 3Hepzuu c>JU PP -aaau­
Moc>eiic•auii 2,2+405 I'3B/c. v''s"a - nopozoeaA 3HepzuA: 
Y8o,,. 2mP +2m 17 =2,16 I'3B/c. 

IV .3AKJJJOqEHHE 

IlpoCTOTa H YHHBepCaJILHOCTL onacaHHJI pacnpe.tteneHHi 
no MHO>KCCTBCHHOCTH MJI acex 3Hepruii C IlOMOlltLIO nenpe-
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pblaHoro napaMeTpa ncont 3acTaan.11eT Ja.[(yMaTLC.11 o ero 
<l>H3H'leCKOM CMbICne. '/4 

IlonyqeHHa.11 B 3TOH pa6oTe 3aBHCHMOCTL (<ncon?-S
4
)110-

3BOn.lleT HHT?PJPeTHpoaa TL ero B paMxax rHAPOAHHaMH'le • 
CKOH MO,[(enH 3 . B CTa,[(HH rHJ(pO,nBHaMH'leCKOro pacWHpeHB.11 
HenL3.II roaopHTL O 'IHCne HaXO,nJIIJUIXC.11 B CHCTeMe qaCTHU, 
KOTOpble HenpepblBHO po>1maIOTC.II H nornoiuaroTC.11. O,nHaKO 
MO>KHO, BH,[{HMO, roaopHTL O cpe,nHeM BX 'IHCne. 3TO cpe,n­
Hee H MO>KeT cny>KHTL HenpepblBHblM napaMeTpOM n cont . 

HnTepecen nonyqaroIUHiic.11 npH Taxoii HHTepnpeTaUHH 
nepexo,n n cont B n B na'lane CTaAHH cao6o,nHoro pa3neTa. 
CornaCHO <l>opMyne /~/, B OT,[(enLHOM B3aHMO,neiiCTBHB 
po>1maeTc.11 n 'laCTBU Tom;,xo, ecnu n<ncont<n+l. Hnu, roaop.11 
,npyrBM .113bIKOM, ll qaCTBU nonyqaeTC.11 Tor,na, Kor,na KO· 
nH'leCTBa po>1meHHOro BO B3aHMOJ(eiicTBHB .11,nepHoro Be -
iuecTBa /napTOHOB'l/ nonHOCTLIO XBaTaeT TOnLKO Ha n qa­
CTBU. 

AaTop '6naro.[(apeH C.A.Xopo3oay 3a MHoroqucneHHble 
06cy>1menu.11, a TaK)Ke M.C.)Kypaaneaoii, c,nenaaweii ace 
MaTeMaTH'leCKBe pacqeTbl ,nn.11 3TOH pa60Tbl. 
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