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SUMMARY *

A method of constructing production cross sections that saj:_
isfy the constraints represented by the first few moments is
shown to give an excellent account of the data when applied to
‘the high energy pp production cross sections cn(s) plotted as

functions of n.




(! .
In a recent paper - )\, we have generalized a constraint

2
nethod ) to construct production cross sections. A somewhat

: 3
different generalization has also been proposed ( ).

" The method amounts to assuming the high energy ° con-

(k,S,G)
straints

¢ <n (s)> = aoin(s) + B 0,8 = const

¢ D= "/<n2>_<n>2 = A (<n>=1) A= 0.56 :0.57 (1)

\ <{n-<n>)3 /<n>* X 0.080+0.015% v

to determine the coefficients of a second order differential
equation which we consider the natural generalization of the
sinple constraint method originally oroposed in ref. (*) . Such

© equation reads

d?c dc
a(x) —= + (B(x) -n) —2 + C(x) o, =0 S (2)

dx? dx

where we have used as integration variable .

X = oin(x) (3)

: 1
After some algebra, it was shown in ) that the energy

dependent coefficients of eg. (2) are given by



( _ .
a(x) =XM(2YLA2“3A4) +XA (TAz"Z) +
A'+1 A%+1
) Azx ” Ay x
b BE___(1-5a%) +
n{x)(a*+ 1) n? (x) (A%+1)
& ,
% LAY 11a% -1 27"
n(x) a’+1 0’ (x)(@a*+ D)
%
Cixy = DX L1 ay-ony) + 282 1 _
Az +1 X A2+ 1 x
_ A 111a’-1 2a" 1
L n(x) x A%+l n?(x) (A%+1)x

where A and Yy were defined in eg. (1) and where we have set
<n{s)> Z n(x) (5)

In the limit of high energies, the asymptotic solution of
the differential equation (2) be given in closed form in terms

of a confluent hypergeometric equation

Oin () n \P -an/ > n
oL (s) = K -~ e yfa,c; 4 — (6}

<n> <n> <n>

where K is a normalization constant and the various parameters

have, numerically, the values 11 £ b 5 12.4, 7.30 £ 4 & 7.87,

2

‘0.78 % a £ 0.82 and 11,8 ¥ ¢ £ 13,2 (the uncertainty in the a-
bove parameters is a direct consequence of the uncertainty in

the parameter A defined in eqg. (1)}.

; . 7
Notice that the expression (6) satisfies KNO scaling ()



which was not the case for the solution of the original second
order differential equation (2). The rapidity with vhich RO scaling
is approached, is briefly discussed in ref. (!) where it is -al-

so shown that the simpler form of ref. (?) obtains ﬁnmléq,‘(s)

in the limit 2 ©
<n>

In the present paper we give a direct comparison of the re
sults of ref. (}) with the pp data for 0,(s) plotted vs n at
fixed s (i.e. <n>}.

Using the same normalization prescription at the maximum
used in ref. (1)} the numerical solutiop of equation (2) is
shown in figs. (1~8) and compared with the data from the hmﬁst.

. . ¢ 8
to the highest energies for which they are available ).
As it can be seen, eq. (2) gives a very satisfactory ac-

count of the data showing that the parametrization resulting for
on(s) is already quite well in agreement with the data if ohe_

uses the constraint method for the first three moments oniy.-
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