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AMarno5enu H.C. H AP· E2 - ll581 
CTeneHH y6h1BBHl!ll O ;;HKlll03HBHblX ce'!eHttil nptt 5onbWHX 

nonepe'IHblX HMnynbcax 

Ha OCH0Be COBOKynHOCTII Mllp0BblX 3KCnepHM0HTanbHblX naHHblX 

8H8lllf3HpyeTCll CTOfiOHHOil 38K0H p-;.N (1-xT)M y5blBBHllll 0AH0'IBCTll'IHblX 

HHKlll03HBHblX cneKTP0B npH 5onbWHX nonepe'IHblX HMnynbcax. nony'!Ollllble 

peaynbT8Tbl neMOHCTp11py10T 38BIICIIMOCTb qlllTHpyeMblX napaMeTpOB N H M 
OT 06nacT11 H3M0H0llllll PT,XT H o. . 

Pa5oTa Bbmonnena B na5opaTOpHH TeopeTH'!OCK~il ¢tt3HKH OH.flH. 

npenpllHT O6bOAHH0HHOro HHCTHTyTa smepHblX uccnenosam1ll. ily6Ha 1978 

Amaglobeli N.S. et al. E2 • 11581 
Power Falloff Behaviour of the High p·T Inclusive 
Cross Sections 

Power behaviour p TN (1-xT)M of single particles inclusive 
spectra at large transver;5e momentum is analyzed on the basis 
of the recent world experimental data. The results obtained demon
strate the dependence of fitted parameters N and M on the range 
of variables PT , x T and O. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 

@ 1978 06be/1HHeHHLii HHCTHTYT HJJ.epHblX HCCne/IOBBHH11 D.y6na 

The observed inverse power dependence of the inclu
sive hadron spectra at large transverse momenta al
lows one to connect the dynamics of these processes with 
the constituent structure of interacting hadrons. In fact, 
the experimental evidences like a jet structure a.o. lead 
to the picture that the production of high p T particles 
in a collision of two highly energetic hadrons involves 
a large angle two-body scattering of constituents of two 
incident hadrons. In this approach the invariant cross 
section for producing a large p T hadron has the fol
lowing form11 •21 : 

Eda/d 3 p(AB ➔ C+x)"' ~ ff FA (x)F B(y) d? (ab ➔ cd) x 
min d t 

xDc(z)~ 
X •Y• Z 

If the elastic constituent cross section d; / d t be
haves as ;-!:112 • r (ti;), according to the dimensional 
counting rules is/.: then the former distribution behaves 
as 

Eda/d 3 p(AB ➔ C),.,Ip-Nf(x ,0), 
T T (1) 

where the value of the power exponent N and the dim en-· 
sionless scaling function f (x T ,0= fixed)-(1-xT) M are speci
fied by the structure of hadrons A. B , C, i.e., depend 
on the number of their constituents a . b ,c ,d, which scat
ter to the large angles and define a given inclusive reac
tion. 

When a, b, c , d are quarks, dimensional quark coun
ting gives pT4 law (e.g., scattering of quarks via .vector 
gluon exchange14 ,51 ). In the case when a, b ,c ,d permit 
the existence of states with hadronic quantum numbers, 
DQC leads to the values N > 8, 12 for meson and for ba
ryon production, respectively 16'. 
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In this note we focus attention to the experimental re
sults in high PT hadron production 17 •8 i_ Our aim is to 
study single particle spectra (1) and their dependence on 
N. The existing experimental material is available in 
the form of tables of the invariant cross sections. Besi
des, some papers give the fitting parameters N and 
M. We present in tables 1 and 2 a compilation of pub
lished values of these parameters obtained in various 
experiments 

3 -N ) M 
Eda/dp(AB ➔ C) =APT (1-XT 

Table 1 

AB -> C * PT N 
, . . , ·X1-/N.i.f 

GeV/C 

I. CCRS (1973)/9/ 
2.5 a.24.!o.10 141/88 

pp -no 

2. ACHM (1973)/10/ 
2.0 1.2:!:o.2 

PP ➔ JTC 

3, CCRS {1976)/11 / 
PP·➔ JT'1 . 3.3 7.50±0.17 15.4!1.2 72/63 

jt- 3.3 1.aG±o.30 16.1±1.2 70/64 

.Jrc 3.3 a,62:!:0.04 12.6±0.2 248/167 

4, CP {1976 / 12/ 

pp ..;,.:rr+ 3.0 a.2±0.5 · 9.0±0. 5 15/6 

.J(- 4.6 8.5±0.5 9,9±0.5 2/6 

K+ 0.3 8,4 B,S 

I( {XT) B,9 11,7 

p 11,7 6,B 

p 11,9 B,O 

(f5) {B.B) {14.2) 

. /17 18/ 
We shall use also the fits from refs. · . 
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Eda/d 3 p(AB ➔C)==A(p;+m 2 )-n (1-xT)M 

Table 2 

• n.. !,i An ➔ C PT 

' 
GeV/0 (1'111. (G~lc)") 

I, BS {1974 >113• 0.1 2.0±0.2 

PP ➔Jr {o,4:!:o.02) 
1.2 4.0 

{l.O) 

2. BS {1975)/14/ 3,05:!:o.06 11.0:!:o. 7 
PP~::it~ 1.0 (0.86:!:o.02) 

Jr- 1.0 3.09:!:o.07 11.9:!:o.1 
( 0. 09:!:o. 02) 

,t 1.0 4,36±0.15 9.0±1.0 
( 1. 30:!:o • 04) 

K- 1.0 4,3a:!:o.1a 12.2±1.1 
(1.33±0.08) 

p 1.0 5.19.!o.17 7,3±0.9 
(1.35:!:o.05) 

p 1.0 4,55.!o.05 14.0.!o.4 
(1.09±0.05) 

). Blll,-CIT-LDL 
5.4:!:o.2 (1976)1151 1.0 1.1±0.4 

(2.3±0.3) 
PP➔7l.0 

·I 5.0±0.1 5,5:!:o.J .:q>_,,710 1.0 
(1.8±0.3) 

4, BNL-CIT-LBL 
(1977>1161 

Xu~ 

PP➔,rc> o.8 4,9±0.06 4,42±0.50 

-ir .... n0 (0.81±0.04) 
5.06:!:o.06 3.13±0.01 .:f"p ...:t71 C co. 91:!:o.04) 
5.00±0.01 3.29±0.10 

(0.95:!:o.04) 

Comments 

(2) 

'X..1/ N. d, f. 

9,/44 

20/10 

532/198 

604/199 

245/107 

198/107 

133/110 

287/110 

23/14 

44/35 

306/143 

271/132 

• 325/130 

a. In the limited measured interval of PT , it is 
difficult to distinguish between functional forms· (p\ + m 2)';-n 
n =5 and PTN ,N=8.The power exponent N up to values 
of PT= (7.;-8) GeV/c is lower, than the effective exponent 2n. 

2n .. N(1 +m 2/p2 ) 
T 
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b. Cross sections indicate strong sensitivity of para
meters N and M on the range of variables PT (x T) *. 

c. The FNAL:-ISR measurements on "-production 
are not compatible with the single term fits (1) and (2) 
at the fixed value N ,.,81111. The corresponding values of 
x 2 IN d.f. are 426/12 for "+ and 373/14 for "- produc-
tion. 

d. On the p-;12 behaviour in proton (antiproton) produc
tion. The only published 1141 values of parameters 
n(p),.,5.17±0.17and m2 ,,.1_35 ± 0.05 in range p ,,.(1±5) GeV/c 
correspond effectively to N (p )z 7 7 9. Unfoltunately, the 
values N(p),.,11.7, N(p) .. 11.9(8.8) cited in refs/ 12 , 191 

are given without the tables of the corresponding cross 
sections, uncertainties and values of x2 -criteria that is 
why this question is ·still open. Note, that the value N=l2 
used often in literature corresponds to the model pre
diction of CIM only11B1 . 

e. Indications of the behaviour p T4 

i) Fit in a wide pT interval beginning from the 
small values of xT in measurements of BS-group at 
IS /13/ · 

R · -(5±1) 
ii) PT dependence of the cross section in 

radial scaling analysis 1181 of FNAL-ISR experiments 
at low xR. 

iii) Cosmic ray experiments on high p T particle 
production. Measured interval PT"" (2 715) GeV/c 1211 . 

iv) Decrease of the exponent N in the preliminary 
data of CCOR and CSZ groups at CERN ISR p ,,. 
= (67 13) GeV/clS,221_ ·r 

In spite of the problem in distinguishing the validity 
of p Ts or p T4 behaviour from the existing experimen
tal data, the character of data presentation permits a mo
re detailed analysis to reveal their overall trends.In par
ticular, the aforesaid problem needs the classification of 
the whole set of world data, according to various regions 
of measured PT(x T) range and emission angle 0 , which 

-------------------------
* Note, that the relaxin~ of n :n(xT) dependence as 

was mentioned in refs/ 12 , 91 does not concern the re
gion of small (ISR) xr. Moreover, fits 117 ,181 used the old 
data 1201 , i.e., effectively high values of n. 
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provides a more clear differentiation between various p-N 
. T 

regimes. 
In this note we present a fitting procedure for the 

whole available experimental data on the production 
spectra according to the inverse power behaviour (1) and 
(2) *). For each set of the data we look for the minimum 
x 2 - for various initial values of PT"' Pi ( p; ~ L Ge Vic, 
2 ;GeV/c, ... ). Besides in each case· the fits were made 

with the fixed values of N .,,g (7) for meson and N ,.12 
for baryon production, respectively. The results obtained 
are presented in tables 3-8. 

Notes to the tables 3-8 

a) Invariant cross sections are in units mb/(GeV/c)
2
. 

b) Numbers I, II, III correspond to the fits by eq. (1), 
eq. (2) (the free parameters: A , N(n), m , M)and by 
eq. (1) with the fixed values of N. respectively. 

c) The values of p;_, ~l. GeV/c, 2. GeV/c,.etc. cor
respond to the lowest transverse momenta defining the 
beginning of the fitted region. 

d) The published values of the fitted parameters are 
contoured by the full lines. 

e) "i.0 , "£.71± correspond to the simultaneous fits of 
the data for £1.11 angles and types of particles. 

j) 

Thus except for the values of parameters in a given 
interval of transverse momentum this procedure allows 
one to get the spectrum of power exponents N and M 
corresponding to the alternating initial conditions PT= Pi i • 

Therefore, there arises a possibility of studying the de
pendence of exponents N and M as functions of P T (x T) 
and 0 variables.**) 

We proceed now with some conclusions from the 
analysis carried out. 
----------------*) We use as a scaling variable a reduced momentum 

x=x T /sin0-::. xR . 

**) In the case of coincidence of the fitted interval with 
that used in the experimental papers, the resulting 
parameters coincide with those given by the authors of 
relevant experimental works. 
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Table 3 

AB-c Pt I . A B I M 'J..2 /Nd.f. 
Qev/c (m2(ccv/c)2) 

1. CCRS(197J)/11 / 
141/88 0 0 2,5 l,54±0,IO 8,2;t(),7 

PP -,r, 9=90 

2. ACH:.t(1975)/12/ 
479/135 pp - :,rO l,O 0,46;!:.0,0I 6, 7±,0,l 8,1±,0,2 

8-=90° I 2,0 l,37:!.0,II 7,3±.0,I 8,2:t_D,2 232/II2 

(2,0 - 7,2.±,0,2 - - l 
3,0 l,09.:!;.0,14 7,2.:!;.0,l 8,4;t0,2 2II/92 
4,0 0,47;t(),IO 6, 7;t(),3 8,4±0,3 173/67 
5,0 0,33±.01 13 6,6.:!;.0,3 7,5;t(),5 53/44 
6,0 0,25»),37 6,8±0,9 5,G;tI,3 12/2! 

9=53° l l,O 0,?5_t0,03 6,0.:!:,0,l 12,0±0,4 272/78 
2,0 l,?9±0,15 6,9±0,l I0,2;t0,3 136/63 
3,0 l,OS;t0,12 6,6±0,l 9,8;t(),3 176/51 
4,0 0,14.:!:,0,03 5, 4j;0,2 9,7±0,4 132/36 
5,0 0,02;t(),02 5,1±0,? 6,4±(),9 !8/19 

l_ 

I 
P.l H I M 

2 
JJ3 -c A 1, /Nd.f, 

Gev/c (m(Gev/c))2 

0=90° III r,o 0,45_t0,0~ 7 6,2±0,I 579/136 

2,0 0,92;t.0,05 7 8,7.±0,2 262/II2 

3,0 0,86;tQ,Om 7 8,5±(),2 215/92 

4,0 0, 78z0,06 7 8,2±0,3 179/67 

5,0 0,62.:!:_o,07 7 7,9.t0,4 55/44 

6,0 0,36;tQ,I2 7 5,4:!;I,I I2/2I 

8=53° III I,O 0,67z0,00~ 8 1,4.:!;0,I 2243/78' 

2,0 4,28z0,20 8 7,4±0,2 322/63 

3,0 4,13±.0,2 8 7,3.t0,2 337/51 

4,0 3,40;t.O,II 8 6,8±0,3 338/36 

5,0 l,9I:t0,30 8 4,3.;t0,5 38/19 . 

9=53° III l,O . o, 72±0,02 7 6,I,±0,l 683/'18 

2,0 l,96;t0,IO 7 9,8.:t0,2 136/63 

3,0 l, 53±.0,06 7 8,9.:t0,2 !88/51 

4,0 0, 95_t0,06 7 7,6.t0,3 2IC/36 

5,0 l,8I:t0,57 7 9,l.tl,0 23/19 

). CCRS(1976)/1)/ 
8=90°, 53° l I,O 6,6±0,l 8,2±0,2 l709/2H PP -:rto 

2,0 7,4.:!:,0,l 8,4.:!:,0,2 972/175 9=90° l"' ~,46 l2,9;t0,4 8,8±0,I 9,0;!_{),l ! 754/!8! 

(2,0 7,2.±0,2 - - I j2,46I 14,2±□,8 I 8,6:tO,l I exp-l2,6XJ. i 24~/!67 

3,0 7, 5,±0,'1 8,4±0,2 8SG/HJ 
4,0 7,1.±0,l 8,2;t(),2 6II/I03 
5,0 6,8±0,2 6,8±0,4 122/63 

8 =90° II I,O 2,57;t.0,34 3,8+0,l 8,l;t0,2 283/135 - 2 (0, 9;t(), I) 

9=53° II I,O 3,65_t(),58 3,6+0,l IO, 3±,0,3 15!/78 - 2 (0, 9;t(), l) 

8=90° III I,O 0,35±.0,0I 8 0,9,±0,I 1747/135 
2,0 2,'72.:!;.0,I4 8 7,2.;t0,2 366/II2 

3,0 9~9;t0,5 8,5.tO,l I0,2+0,2 1 -104/151 .. 4,0 6,40±1,20 8,2±□,2 10;2;0',4 296/ICXJ 

5,0 l,35_t8, 5 I0,1±0,4 IO,l;t0,8 175/55 

6,0 0,24±0,80 5,8;t.O,l 15, 9,±l, 0 30/25 

8=90° III 2,45 5, 7;t0,l 8 II,~,l I400/I8I 

3,0 6,5±0,I 8 II,6.tO,l 501/151 

4,0 5,I±0,3 ,8 IO,G;t.0,2 298/IOO 

5,0 8,4.:!:,l,4 8 l,24;!_-0,6 200/55 

6,0 I0,0±8,3 8 l4,8;t2,7 33/26 

3,0 3,43;t(),20 8 8,0.±0,2 305/92 
4,0 3,6I;t0,26 8 8,CJ±0,3 270/6? 
5,0 3,131;<),35 8 6, 9,±0, 4 s,v,1,i 
6,0 I 30+0 62 8 4,5±1,I J,j/21 . - . 

·4 • BJU.-C IT-LBL 

(1976)1171 

PP -xo 290/IS e =so0 I l,O l,::?±□,I 6,3±0,2 9,3,±0,5 

2,0 l,8.±0,4 8,6±0,2 7 5+0 5 I3/8 . - . 
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I P1 .1 (t,{G!v/c)!2 
~1 i,;~;.-· j l.i3 .... c A 

1- f:1=900 

Gev/c 
-• ... --.. --

II I,O 2,6±,I,5 5,4+0,2 7,I+0,4 I 22I/I8 - 2 
! (I,5;!9,I) •.• :o.s 1 

. 

2,0 5,6+I,O 7/8 - 2 (I,6,±0, 7) 
. -~ I - · 5,4=_0,2 7,I±,0,41 23/I4 I -

(2,3±0,3 

AB-c Pf A li u ,//lld.f. 
Gcv/c (m(Gev/c) )' 

9•90° II ~ I,O I9,5.!;4,6 4,5t0,I 7,2.t0,3 ?o/3I - 2 (I, I±,D, I) 

:,:' I,O 22,0,±5,0 4,5tO,l 8,1±0,3 80/3! - 2 (I,I±,0,I) 
J.+ 2,0 6,Gf.6,0 4,I+0,4· 9,I.±,0,6 I3/II - 2 (0.6.t0,6) 

8=90° III I,O 0,70±,0,03 8 3,9±1),I I 415/18 
I. 2,0 6,0;tQ,9 8 e.~.3 I 20/8 

l 5. 13NL-Clj-LBL 
(1977) 18/ 

r I 

I ·pp _:,c.o Xu< - 4,9,tO,I 4,4±0,3 I 306/!42 
i 8=90° II 0,8 0,8±(),I . 

JC 2,0 45.!:.75 4,6±(),5 
2 9,9±0,6 29/II 

(I,3±0,4) 

8= 60° II ~+ I,O 12,0,±6,0 4,0+0,2 I0,5±0,2 31/13 - 2 (I,0,±0,l) 

9=40° II ..:x+ I,O 5,5.!:.I,8 3,6;t0,2 
2 81 3!:.I,I I0/13 

(0,8±,0,l) 
x- I,O 7,4±2,8 3,Gf.0,2 

2 II,8.:tI,2 61/13 
(0,9;t0,l) 

Table 4 

re II .r I,2 2,0 
(m2) 

~- 1,2 4,0 L 1111(1973)
1251 I,5 2,I5±0,I7 8,2,;tO,I -

I 
5Q.1/I3 

Pl' -x:t: {§=44 
a-so 0 1 =53 2,04±0,IO 8,I;tO, I - 5J.3/B 

, BS(1974)/2G/ ! 
pp-x:t.- -Is =63 3, ?I;t0,65 2,0;tQ,2 .: exp I 95/44 

Q•90° II (0. 4;tO. I) 

(m2) 

9=90° III Jt+ I,O 0,9±0,r 8 -0,2.t0,2 206Y3I 
~ I,O O, 9.±,0, I 8 0,4:!:,0,2 !995/3! . 
.Jt+ .2,0 4,5±(),3 8 8,5_t(),5 22/II 
:,.- 2,0 4,3,±0,3 8 9,2+0,5 40/II 

(-

9=60° III Jt+ I,O I,3,±0,I 8 ,I,2j;0,4 6II/I3 

8=40° III ;r+ I,O 0,5±(),I 8 -7,3±0,3 463/13 

). DS(1975)/2G/ . : 

pp-~= 
. 

. 8s:90° I . :x+ I,O l,I±,O,l 6,6;t,O,I 8,2;!:.0,3 Sl4/3I 
-:,.- 1,0 l,O;tO,I 5, 5-.!;0,I 9,I.t0,3 I 514/31 
~ 2,0 3,5;!;.0,4 7,7±-0,l 9,1.t0,6 I2/II 
~- 2,0 3,2.t0,3 7, 7,!0,3 9,9.t.O,l 32/II 

~=600 ::Ji+ I,O 1,3.tO,I 6,1~0,I II,2+0,7 72/.i:3 

..:x-t 
- I 

e=4o0 1,0 l,3±0,I I 51 3±0,I II,2+0,.i I 49/13 
:k- I,O I, 5jp,I 5,ItO,I 

- I 43/I3 
i 

I4,9;tI,O, I 

> 

2- I,O 0,5±(),I 8 -5,2,;t0,3 476/13 

~- J3S(1975)1161 I 

PP -x:t 
0=90° I ,n-+ I,O I,Ij_O,I 6, 7.:t<J,I 7,8±0,3 705/fll 

~- I,O I,O;tO,I 6,8.;tO,I 8,0;tQ,3 828/50 
~+ 2,0 3, 7±,0,3 7,7.tO,I 9,3±0,4 27/18 
Jt.- 2,0 3,9,;t0,4 7,B;t0,5 IO,Oz0,5 87/18 

9=600 I Jt"t I,O I,3±0,I 5,9,:tO,I I2,I;t0,5 I72/46 
~- I,O I,3,±0,I 5,8.:t<J,I I4,I,±0,6 I?G/46 
Jt+ 2,0 . 2,5±(),3 6, 9,±0,2 I0,9.tI ,I I5/I8 
.x- 2,0 2,6+0,4 6,5±0,2 14,B±I,2 30/17 
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AB-c P} A 
Gov/c 

8=40° I :ir.+ I,O I,4;±0,I 
:,f I,O I,5_t0,I· 
j:+ 2,0 3, 5_t(),6 
3e.• 2,0 2,I;t0,4 

8=90° II :,:t I,O !6,5±3,I 

y_· I,O 25,0;t,5, 4 

:,c+ 2,0 45±50 

8=600 II .Jt+ I,O 8,I.:t.2,I 

Jt I,O 6,4±!,6 

,. ... 2,0 4,8±6,6 

x 2,0 40;t,90 

0=40° II ::,:,+ I,O IO, 7;t3,4 

x· I,O II,O;t,4, 0 

~ 2,0 -
:st 2,0 -

:re II ;JC+ I,O -
JC- I,O -

8==90° III Jtt I,0 I,I;tO,l 
.x· I,O I,O.:!;.O,I 
Jr.+ 2,0 4,7.:t0,2 
.JC- 2,0 4, 5.!_0,2 

12 

N I M 
(m(Gev/c))2 

5,2;t0,I 12,S;t0,9 
5,2;t0,I I4,2;t0,9 
6,6.:t.0,4 6,2.:tl, 7 
6,I;t0,5 I2,4;tl,9 
4,4+0,I 7,0;t0,3 - 2 (I,I;tO,I) 
4,6+0,I 7, 7;t,0,3 - 2 (I,2;t,O,I) 
4,7+0,4 9,9;t0,5 - 2 (I,3;t0,3) 

3,8+0,I I0,8;t0, 5 - 2 (0,9;t,O,l) 
3,7+0,I I2,5;t0,6 - 2 (0, 9;t0,I) 
3,7+0,5 I0,8;tl,I 

(0 ri:;::o 6)2 . - , 
4,2+0,7 I4,4;tl,2 - 2 (I, 3;t0, 5) 

3,9+0,2 7,6;!:0,I - 2 (I, O;t,O, l) 
4,0+0,2 9,0;tl,I - 2 (I,O;tO,I) 
4,0+2,I 5,9.:t.I,8 - 2 . (I,9;t,0,9) 
3,8+!,4 I2,2;t2,I - 2 (I,2;tl,2) 

3,9;tO,I II,O;tO, 7 
(O,B;tO,I) 
3, 9;t0, I 12, O;t,O, 7 

(0,9;t0,I) 

8 I ,3;t,0,2 
8 I,5,t0,2 
8 9,3±0,4 
8 9,5±0,4 

"f..2/Nd.f 

130/30 
!25/30 
12/12 
12/12 

210/50 

280/50 

83/!8 

62/46 

95/46 

15/!8 

27/17 

37/30 

51/30 

24/12 

14/12 

532/198. 
I 

604/199 i 
i 

2089/50 
1883/50 
3GI/I8 
90/!8 

{ 

j 
i 
I 

Ill, 
'I ,. 
I :, 

AB -c P* I 
Ge~/c 

A N I 
(m(Gev/c)) 2 M , ,,_2 /lld .f. 

9=60° III J'i+ I,O I,O;tO,I 8 -0,4±(),3 : I3I7/016 
Jf.- I,0 I,O;tO,I 8 I,I;t0,3 I6II/I6 
:I" 2,0 4, 3;t,O, 4 8 7,8±0, 7 44/18 
Jr 2,0 5, 3;t,O, 6 8 I0,4±(),8 72/17 

8=40° III Jr I,O O, 6;!:0,1 8 -5,9;t0,2 692/30 
~ I,O O,G;tO,I 8 -4,3±0,3 607/30 
~ 2,0 3,9;t0,6 8 4,5±0,9 13/!2 
:x· 2,0 3,2;t0,6 8 5,3.:tI,I , 28/12 

z:e II, III :i! l,O 8,I;t0,5 4 9, 7;t0,4 
537/19~1 (0,90;t,O,OI) 

€{)6/200 I :f I,O 8,2.:t0,6 4 II0+04 
(0,92;t0,0I) ' - ' I 

5. CCRS(1976)/lJ/ 

I PP -:,c± 

0=90° I J+ 3,35 6,I;t0,8 8,4;±0,2 I0,4±1,0 i 205/61 
Jr 3,35 7, 9;t2,0 7,8±0,3 I?,I;t0,8 i 98/64 
:,.-+ 4,0 4,3.:tl, 5 9,0.t0,4 4,3±1,4 148/4! 
~- 4,0 I,4.:!.-0,9 7,0;t,0,5 15, O;t,I, 5 36/43 
x+ 5,0 5,I;tO, 7 6,9;t2,0 49/15 . 
f 5,0 3, 9;t2, 7 14, 7;t,2, 7 I2/15 .+ 13 35 ; - 7,S;i-0,2 I5,4;tI,2 ; 72/63 
~- 3:35 I - 7,9:t0,3 I6,l;tl,2 . 70/54 

g =900 III :ir+ 3,35 .4,B;t0,4 8 
I 

I2,4;t0,4 ' 209/61 
x- ·3,35 9,3;t0, 6 8 I6,9;t0,5 99/6~ 
x 4,0 4,6:t0,3 8 7,4±1,0 157/40 
s- 4,0 4,9.:tl,I 8 I3,3;t,I,2 40/43 
::rt 5,0 0,4,;tO,I 8 O,B;tl,I 68/15 

- :x-- 5,0 3,2;tl,9 8 II,O;t,2,3 20/15 . 
6. CP(1977)/l4/ .. 

PP ---r.:!: 

()=90° I ;ff I,O 2,0;tO,I 7,2;t0,l I0,3±0,2 279/!9 
"S- I,O 2,2;t0,I 7 ,2,;tO, l II,S;tQ,2 319/19 
;x-+ 2,0 7,J.J-_0,7 8,4,±0,l 9,0;t,0,2 349/15 
x· 2,0 8,3±0,9 8,8;t0,2 8,9.:tO, 4 95/15 
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p_t A N J.I 2 AB-c 
(m(Gev/c) 2 1,: /Nd.t:. 

Cev/c 

;,!" 3,0 IO,Bj:I,3 8,6,tO,I 9,CJ.±0,2 13/12 
:,t"' )CJ_~ 9,2,±0,2 9,0;t0,5 58/14 
~ 0,35 8,2,±0,2 9,CJ.±0,2 14/9 
:,f 8,5_!.-0,5 IO,CJ.±0,3 3/9 
.r+ I JC.1~ 8,2,±0,5 9,0,±0, 5 15/6 
~ 0.'35 8,5_!.-0,5 9,9±0,5 21/6 

8=90° III i• I,O 2,4,±0,I 8 8, I;tO, I 478/19 
:x- I,O 2,3,±0,I 8 9,3±0,I 490/19 
x+ 2,0 5,±0,3 8 9,5_!.-0,I 52/15 

P.* H .,_2/Ud.f. AB-C :;,L, A II 
Gev/c (m(Cev/c) 2 

8 =90° III I,O 0,2±0,I 8 -3, 4,±0,3 667/31 
2,0 I,CJ.±0,I 8 4,6,±0,9 20/II 

9 =60° III I,O O, 5_!.-0,I 8 -0,2,±0, 7 172/13 

8=40° III I,O 0,2±0,I 8 -7,9±(),4 193/13 
2. BS(1975)/16/ 

~ 2,0 5,6.,t0,4 8 I0,6±0,2 II8/I5 
x+ 3,0 ?,9±1,I 8 II,4±(),4 I02/I4 

7. (1976)1191 ~+ 
11,5 7,6 9,0 124122 I 

PP-~ :,c,- 1,5 8,0 9,I 426/12 , 

pp -P 

0=90° I I,O 0,3±0,I 6, 7,±0,I 5,I,±0, 5 521/40 
2,0 3,4±{),8 9,2,±0,2 4,5_!.-0,5 32/II 
3,0 2,¾;I,8 8,4.,t0,8 8,5±1,3 IG/6 

9 =72° I l,O 0;4±0,1 6, 3,±0,2 7,4±1,2 49/20 

9=58° I 2,0 5±4 8,9±(),8 8, 4±2, 7 II/IO 

Table 5 

1. DS(1975)12b/ 

pp -P 

8=90° I I,O 0,3,±0,I 7,CJ.±0,I 3,6,;t0,6 407/31 
2,0 2,0;t0,4 8, 7±4,0 4,CJ.±0,9 5/II 

9=60° I l,O 0,6±0,I 6,8,±0,2 7,3±1,2 90/13 
8=40° I I,O 0,5_!.-0,I 5,5_!.-0,2 8, ?±I,5 66/13 
9=90° II I,O II3;t63 5, 7,±0,2 , 3,4±(),5 52/31 

(I, 5_!.-0,I)' 

8=39° l I,O l,CJ.±0,l 6,5±0,3 8,9±1,8 2u11 I 
2,0 I,6,;t0,5 7,5_!.-0,8 6,3,±2,9 IO/IO I 

9=90° III I,O O,l±O,I 12 -12, ?;tO, 7 2600/40 
2,0 38±3 12 3,B;t0,5 166/II . 3,0 124±20 12 8,0±1,2 13/6 .,, 

8=72° III l,O I,2,±0,l 12 -7,3±1,3 819/20 

9=58° III 2,0 l2CJ.±45 12 9,3±2,6 20/IO 

0=39° III l,O 0,6,;tO,I 12 -l,92,±0,8 228/17 
2,0 4,9±1,4 12 -B,9.±I,6 38/IO 

2,0 12,±29 · 4,9±0,8 -~ . 3, 7,±0, 9 4/II 
(I,O,;tO, 7) 

9=60° II I,O 197±315 · 5,6+0,6 6,7±1,2 40/13 - -~ (I,6±0,2) 
8=40° II I,O I9±I6 4,8,±0, 4 , 3,2±1,8 I0/13 

(I,2,±0,I).• 
9=90° III I,O 0,4±(),I 12 -r,4±1,0 2508/31 

I8 II 
,l,O 

5,2±0,2 7,3±0,9 233/IIO, 
(I,4±0,I) 

). CP(1976>115/ 
pp -P )(J,~ - II,7 6,8 -
9=90° I 0,3 

2,0 45±6 12 4,6±0,8 202/II 
9=60° III I,O O,Bj:O,I I2 -II,9±1,I 1054/13 
8=40° III I,O 0,01,±0,00l 12 -33,6±0,4 708/13 
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AD -c Pt I 
Gev/c l 

11 2 
A I (t1(Gev/c)); M 2 

~ /lTd.f. AD-c Pl 
A N l 

M 2 
Gev/c (m(Gev/c)) 2 'X /?Td.f, 

Table 6 0=40° I I,O 0,8;t0,2 ?,0±0,7 13,2±3,8 II/I? 

1• DS( 1975)126/ 
2,0 0,3,±0,2 5,3.±I,~ IS,6,±6,I 4/IO 

pp -ii 0=90° III 2,0 I,6,±.0,3 8 I3,5;tI,2 II3/I3 

8=90° I I,O O, 5-!:0,I 6,2!;<),I I9,0.-t.I,O 289/31 

2,0 2,5.!:0,6 8,7.;t0,3 II,2.:tI ,3 3/11 
\ 3,0 I,3,±.0,5 8 !3,0,±2,3 2/6 

8=72° III I,O I, 0,±.0, I 8 I2,2,±I,5 88/21 

8=60° I I,o O, 9.-t.O,I 6,5±0,3 I9,I.-t.2,I 29/I3 0=60° III 2,0 I,8.:tI,3 8 I4,Sj;_5,0 34/8 

8=40° I I,o 0,8.±0,2 ~ 5,I,±0,4 35,2,±.4,6 23/13 

8=90° II 2,0 4,4±0, 7 , 22,0,±.2,5 25/II I2.:!:,20 , 
(I,It.0,3)" 

0=40° III I,O 0,8,±.0,2 8 7,8,±I,9 I3/I? 
2,0 o, 6;t0, 4 8 6,3±3,6 7/IO 

8=90° III 2,0 32,±.5 I2 I3,5;tI,2 IOI/I3 

0=60° II I,O I2,±I9 4,4+0,6 IB, 5,±.2, I 23/13 - 1: (I,I,±0,3) 
3,0 94±33 I2 II, ?,±2,6 IB/8 

0=72°. III I,O I,I,±0,I 12 -3,8.:tl,? 374/2! 

8=40° II I,o 6,±8 3,8;t(),6 . I9,2±3,3 I 23/13 
(I,O,:t(),3)' I 

!0 II (1,0 - I 4,6,:tO,l I I4 0+0 4 i 287/IIO 
(I I-t-0 I) ' - ' I 

t - , ' . 

e=90° III I,o 0,3+0,021 8 4,2;t0,6 I 700/31 
- I 

2,0 I, 5z0,2 I 8 13,0±I,3 I IO/II 

8=60° III I,o 0,9t.O,I I 8 I0,9,±.I,2 64/13 

8=40° III I,O 0,20,±0,02 j 8 0,18±0,9 86/13 

8=90° III I,O 0,8;t0,I 12 I3,9 ±I, 7 1743/3! 

2,0 38±5 I2 9,6~:I,I 91/II 

9=60° III 2,0 21±!8 I2 4, ?;tf,,2 7/8 

0=40° III I,O O, 5.!:(), I I2 -I3,4:!:I,9 5I/I7 
2,0 I,2,±0,8 12 -9,I,±3,9 I9/IO 

r• CP(19:6)/l
4

/ • I XL~ II,9 8,0 I I 

PP-PI o,~ 8,8 I4,2 I 
Table 7 

1. DS(1975)/Zb/ 
+ 

pp -K-

0=90° I l\ I,O 0,20±.0,0I 5,6,±0,l I4,2.:t0,8 233/31 
IP" 2,0 0,8,±0,I ?,3,±0,2 7,4±□ ,8 29/II 

8=60° III I,O I,Jj_-0,2 12 ,,_17, 7.:tI,6 359/31 l\ 2,0 o, 9,±.0,2 7,3;t0,2 II,B±I,I 12/II 

8=40° III I,O 12 f-28, 0±.0, 9 287/13 

2. DS(1975>116/ 

\)=60° I IP" I,o 0,2,±.0,0I 5,2,±0,2 8,l±I,O 93/13 
l\ I,o 0,3,±0,03 5,4,±0,2 I5,2±1,8 65/13 

PP --ii 
9=90° I 2,0 2,4;t0,6 9, 7;!:0,3 II, 7±1,3 6/13 

3,0 I,0±0,8 7,7,±0,8 I3,½:2,9 3/6 

0=72° I I,0 0,5±(),I 6,0;t0,3 22,1±2,4 39/2! 

Q=40o I w I,o 0,3±0,03 4,4,i0,2 13,4±1,7 32/13 
It" I,o 0,3±0,04 4,6,i0,3 16,3,±2,2 30/I3 

0=90° II l\ I,O 31,±20 4,8,±.0,2 ,< I0,8±0, 7 42/31 
(l,5±0,I) 

6=60° I 2,0 I,3±I,7 7,4±2,I 16,4:i_-8,I 4/8 

16 
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P,t . N 2 
AB -c Gev/c A (m(Gev/c))2 r M ?( /Nd.fv 

l(f- •· 2,0 502+!7?1 5,6;!;.I,O 2 7,0+0,8 22/iI 
- {2,I±0,5) -

Ir 2,0 6+17 4,5±0,8 
2 II,7+1,I II/II 

- (I,2±0,8) -

0=60° II K+ I O 8!8+2230 5, 7±0, 9 9 O+I 4 48/!3 
' - (2 O+O 3)2 ' - ' . - ' 

Ir I,O !47+377 5,0±<J,9 
2 15,I+l,8 35/13 

- (I,S..t0,4) -

8=40° II W l,O 4,6;!;_4,0 3, 6.:t0, 4 
2 IO,O.:tl,9 9/13 

(I,2.:t.0,2) 

Ir l,O 6,9+9,0 4,0±0,G 2 12,5+2,6 18/13 
_ - (I,2.:t.0,2} -

8=90°III Ir I,0 O,I4;t(l,OI 8 -2,(½:0,5 II77/3I 
l(f- 2,0 I,3±0,I 8 6,I;t,0,7 49/Il 
K"" 2,0 l,5±0,2 I 8 I0,2.:t0,9 24/II 

0=60°III W- I,O 0,2.;t0,02 ! 8 -5,0.:tO, 7 419/13 

0 

K"" I,O 0,2.:t.0,02 I 8 0,3.:t,0,9 233/13 

8=40 III W- I,O O,I;tO,OI , 8 -6,6;!;_0,6, 137/13 

I:0 II W" I O - '1• ":!.u,~ 9 O+l O 245/107 
' (l,3,±U,I) ' - ' 

Ir l O - 4, 4±0, 2 12 2+1 I 148/107 
' (I 3+0 I) ' - ' 

' - ' 
2. llS(1975>1

16
' 

PP -K.:!:: 
0=90o I It+ I,O 0,2,:!.0,0I 6,0;tO,I 9,(½:0,6 354/33 

I[" I,O 0,3;t0,0I 5,6.;tO,l 16,2;t0,9 256/33 
l(f- 2,0 0,8.;tO,I 7,3,:!_0,2 7,4:!!J,7 31/13 
K"" 2,0 l,l.;t0,2 7,3.:t.0,2 13,4:!;:l,l 25/12 

G=60° l K+ I,O 0,3.:t0,02 5,4.:t0,2 11,6.:tl,2 216/31 
K"" I,0 0,3.;t0,02 5,0±,0,2 17,5.;!:l,7 99/30 
W 2,0 O,'l±,0,2 6,6.;t0,4 I0,4:!;:l, 7 75/14 
K"" 2,0 0,8.;t0,3 5,9±,0,5 I9,l.;t2,7 7/13 

18 

AB-C p• I 
Gc';/c 

8=40° I ~ I,O 
I[" I,O 
l(f- 2,0 
I[" 2,0 

8=90° II l(f- I,O 

Ir I,O 

w- 2;0 

I[" 2,0 

8=60° II ~ I,O 

I[" I,O 

~ 2,0 

8=40° II W . I,9, 

Ir I,O 

w 2,0 

8=90°III .h.+ I,O 
Ir I,O 
w 2,0 
Ir 2,0 

G=60°IIl W I,O 
Ir I,O 
K+ 2,0 
Ir 2,0 

A N I. M o/...2/Nd.f. 
l 
I 

(m(Gev/c))2 ! 

0,4±0,04 4,2.;t0,2 15,2.:tI,6 35/25 I 
0,3±0,04 4,4±0,3 16,9.:t2,2 39/25 ! 
1,4±,0,5 6,6;t0,7 I0,6±2, 9 3/IO 1 
0,5±0,3 5,(½:I,I 17,6,±4,2 II/IO j 

4, 7±<),2 r 6,7.:t0,5 
(I,4;t0,l),: 69/331 

5,I;t0,3 ,:2 12,0.:t0,7 62/34; 
CI, 7;!_-0,l) 

21/131 5,3±0,8 7,5±(1,7 
(2,0.:tO, 5} 
4,0+0,8 13,4±,0,8 - .:: 25/12 i 

(0,9.:tO,I) 

122/31 ' 
6,6.:tl,I IO O+I l 

(2,3_±;0,4)21 , - • 

44/30 I 5,3±l,O 16 3+1 6. 
(2 O+O 4) 2 ' - ' I 
3:6±1:l ! IO 4+! 7 . 75/14 

(0,8+!,4}2: ' - • ·1 

3,6±0, 5 I II 4+2 o I8/25 
(I,2+0,2)~ ' - ' I 

- I 
27/25 I 3,6±0, 6 , 13 5+2 5 

(I,2+0,2) 2' ' - ' 
3,9±2,4 I IO 4+3 O 3/IO 

(l O+l 9)2 ' - ' 
' - ' 

8 -2,35.t0,4 1398/35 
8 I,0±0,5 II50/34 
8 6,l;!_-0,6 52/13 
8 II, 7;t0,9 34/12 

'0 -2,5-_tI,2 553/31 
8 o, 6-_tO, 7 337/30 
8 7,3±I,Z 92/14 
8 13,4-.tl,9 27/13 

---
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AB-C P"' ~ 
Gev/c 

e=40° III W I,O 
I('" I,O 
w 2,0 
I('" 2,0 

J. CP( 1976)114/ X.1.> 
PP -K.:t 0,3 

8=90°. I 

1. BNL-CIT-LBL 

(1976)1171 

Jcf:p-~O 

9=90° I ;i-+ I,O 
~- I,O 
.r 2,0 
~- 2,0 

9=90° II Jt I,O 

:f I,O 

J+ 2,0 

.,_: 2,0 

8=90° II 11 LJr= 

0=90° III ~t- I,O 
:r.- I,O 
.:JI"+ 2,0 
:n- 2,0 

2. B11L-CIT-LBL :x• Xij< 
(1977)/1'8/ 

Jl-t P-; :ir J,8 

20 

A 
{m( Gev~ c) )21 

8 
8 
8 
8 

8,~ 
I 8,9 
i 

Table 8 

0,6+0,03 6,0;tO,I 
- I 6,2:t.O,I 0,6:t,0,03 

I,5:t,0,2 7,8,t0,2 
2,6:t,0,4 8,4±.0,2 · 

IO,t3 41 4±.0,I 
(I,I;t.O,I) 

35±!7 5,0+0,2 
- 2 (I,3±0,I) 

- 4,0+0,3 
- 2 (0,5±0,9) 

53±30 5,0+1,9 
- 2 (I ,5,tI ,2) 

5,0.;t,O,I 
(1,8.t0,2) 

0,4±.0,0I 8 
0,4:t,0,02 8 
I,Gz.0,2 8 
2,9.:t.0,3 8 

5,0;tO,I 
(l,0.:!9,I) 
5,I±O,I 

(l,O;tO,I) 

14 •//Ndf 

-8,4±(),5 272/25 
-6; 4±0. 6 152/25 
6,I±I,6 6/IO 
7,8±2,6 !8/IO 

. 8,8 

I 9, 9;t0, 5 

8,2.:t.0,4 202/20 
7,8.:t.0,41 220/20 
5,4,:!:0,4 25/9 
5,4±.0,41 21/IO 

5, 7.;t.0,3 31/19 

5,5±0,4 !8/20 

5,4,t0,4 25/9 

5,6,:!:0, 4 4/IO 

. 5,5:t,0,31 44/351 

2,24±(),I 400/19 
2,5:t,O,I 380/19 
5,0±,0,2 27/19 
6,0;t0,3 25/IO 

3,3,:!:0, I 325/130 

3,l;tO,I 27I/I32 

i) Unless we restrict ourselves to a certain interval 
of transverse momentum (within the accuracy defined by 
the experimental uncertainties) the stable values of ex
ponents N (M) do not exist. Particularly, in the whole 
range of PT, there are no stable N =8 (mesons) and N ,.,12 
(baryons) values, respectively. Furthermore, the case III 
for the fixed values N = 8 (12 ) worsens significantly x 2 

-

criteria in comparison to the corresponding fits I and 
11.jc). 

ii) Angular dependence N ( 0 ). The present analysis 
allows one to make a conclusion about the sensitivity 
of the parameters N(M) to the values of emission angle 
0 . In particular, the results III- VIII show the tendency 
of the data to lower the exponent N with decreasing 
0 . In accordance with the correspondence principle1251 

this regime is accompanied by the increase of the cor
responding values of M and the sum N +M is approxima
tely constant. This phenomenon is present in all the reac
tions on.meson and baryon production pp ,rr± , K± ,P ± . 
The attempts of data fitting in the case ~ 0 • i.e., for 
all angles simultaneously, makes the x2

-criteria noti
ceably worse in comparison with those for the fixed 
angles. 

iii) Indication of the change in the power regime of 
cross-sections within the interval PT =P;..., (1 . .,. 2.)GeV /c. 
This conclusion follows from the difference in the boun
dary values of N in passing from p*T = 1. GeV/c to · 
p;= 2. GeV/c, which is accompanied by worsening of 

~' X 1Nct.f . 

N (p ; -~ 1. ) ,. N ( p; ~ 2. ) 

x 2 .'Nctr.(Pf ~1.)=kx2 .'Nd.f. (p;;;:2.), k=3-:-15 

--------------------
* > These conclusions are based on the cases of normal 

description of the data, i.e., by the stability of the norma
lization and small A-N(M) correlations. 
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In conclusion we should like to emphasize that the 
performed analysis points out the necessity to treat care
fully the power law exponents N(M) as the hadronic con
stituent numbers. In the case of the inclusive production 
the parameters N(M) show the dependence on the range 
of kinematic variables specifying interaction of hadrons 
and their constituents. This especially concerns the mo
del statements of CIM161 about the values N ,.g (AB ➔ me
sons and N .. 12 (AB ➔ baryons). Furthermore, the analysis 
shows that the possible screening of the P,F4 law affec
ted by different nonscaling origins does not contradict 
to the recent experimental results at the available ener
gies and transverse momenta. 

The authors gratefully acknowledge helpful discussions 
with Yu.M.Kazarinov and S.C.Mavrodiev and are indebted 
to L.T.Akhobadze and T.G.Makharadze for their help in 
numerical calculations. 
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