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SUMMARY ¢

A method of constructing production cross sections that sat
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 on(s) plotted as

functions of n.



)

In a recent paper

2
method ) to construct production cross sections. A somewhat

(’).

, we have generalized a constraint

different generalization has also been proposed

The method amounts to assuming the high energy ' con-

(h’S’G)

straints
¢ <n (s)> = aoin(s) + B a,B = const
{ D=Af<n>-<n>? =A (<n>-1) A=~ 0.56:0.57 (1)

A <(n=-<n>)% /<n>? X 0.080:0.015% y

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

equation reads

d%o do
a(x) 34 (B(x) =-n) —2 + C(x) o, =0 (2)
dx? dx

where we have used as integ-ation variable

X = o0,_(x) (3)

in

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

dependent coefficients of eq. (2) are given by



-2 -
f 2
a{x) = xﬂ“-’—‘l- (2y+ n? - 3a") +-§§-—- (7A2 - 2) +
A?+1 A%4]
o RX (1 osa) 4 A’ x
n(x)(A%+ 1) n? (x) (AZ+1)
[ .

Bix) = 21 - gy +2a2+0n%) - 282, (4)

AT+1 AZ+l

A? 11A%-1 _ 2a*
nix) A?4+1 n? (x) (A%+ 1)

: [
_’.‘_(.’_‘.)_.1.(14.“-9;\") s 187" 1 _

Cix) =
A?+1 x A2+ 1 x
_ A 111a*-1 | 2a' 1
L n(x) x A%2+1 n?(x) (A2+ 1) x

where A and vy were defined in eqg. (1) and where we have set
<n(s)> = 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

-dn/
o (s) b <n>
02® () = K in ( n) e v a,c;d—n—-— (6)
> <n>

n <n n <n>

where K is a normalization constant and the various parameters
have, numerically, the values 11 { b { 12,4, 7.30 £ a £ 7.87,
'0.78 £ a £ 0.82 and 11,8 5 ¢ £ 13,2 (the uncertainty in the a-

bove parameters is a direct consequence of the uncertainty in

the parameter A defined in eq. (1)),

) . (7
Notice that the expression (6) satisfies KNO scaling 1




wvhich was not the case for the solution of the origiral second
order differential equation (2). The rapidity with which KNO scaling
is approached, is briefly discussed in ref. () where it is al
o0 shown that the simpler form of ref. (2] obtains from eq. (6)

in the limit -2— + o,
' <n>

In the present paper we give a direct comparison ¢r the re
sults of ref. (') with the pp data for o (s) plotted ve n at
fixed s (i.e. <n>).

Using the same normalization prescription at the maxinmum
used in ref. (!), the numerical solution of eqguation (2) is
shown in figs. (1-8) and compared with the data from the lowestv

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 one

uses the constraint method for the first three moments only.



- 4 -

REFERENCES

(}) J.C. Anjos, A.F.S. Santoro, !1.H.G. Souza and E. Predazzi,
Nuovo Cimento 68A, 191 (1982]).

(2) C. Novero =nd E. Prelazzi, Nuovo Cimento 263, 129 (1981),

(*) s. Kraszovsky and I. Wagrer: Energy Dependence of KNO Mo-
ments Using Novero-Predazzi's Method with a New Ansatz, KFKI-
-1982-38 (Budapest 1982},

(*) See, for instance, E=. Predazzi, Rivista del Nuovo Cimento
6 217 (1976).

(°) A. Wroblewski: Prcceelings of the III International Col-
loguium cn Multirarticle Dynamics (Zakopane 1972) p.140.

(®) Z. Koba and A. Weingarten, Lett. Nuovo Cimento 8, 303 (1973).

() 4. Koba, H.B. Nielsen and P. Olesen, Nucl. Phys. B40, 317
(1972).

(®.a) Bonn-Hamburg-Munchen Collab.-V International Symposium
on Multip. Hadrodynamics - edited by F. Duimio, A. Giovannini
and S. Ratti - Pavia =~ Italy (1973).

b) V.V. Ammcsov, V.N. Boitsov, P.F. Ermolov, A.B. Fenyuk,
" P.A. Gorichev, E.P. Kistenev, S.V. Klimenko, B.A. Manyukov, A.M. Moiseev,
R.M, Sulyaev, S.V. Tarasevich, A.P. Vorobjev, H, Blumenfeld,
J. Derre, P. Granet, M.A. Jabiol, A. Leveque, M. loret, E. Pauli, .
Y. Pons, J. Prevost, J.C. Schener, M. Boratav, J. Laberrigue,
H.K. Nguyen and S. Orenstein, Phys. Lett. 42B, 519 (1972).

c) J.W. Chapman, N, Green, B.P. Roe, A.A. Seidl,D. Sinclair ,
J.C. Vander Veld, C.M. Bromberg, D. Cohen, T. Fexbel, P. Slattery,
S. Stone and B, Werner, Phys. Rev. Lett, 29, 1686 (1972).

~d) G. Charlton, Y. Cho, M., Derrick, R. Engelmann, T. Fields,
L., Hyman, K, Jaeger, U. Memtani, B. Musgrave, Y.Oren,D. Rhines,
P. Schreiner, H. Yuta, L, Voyvodic, R. Walker, J. Whitmore,
H.B. Crawley, Z. Ming Ma, R.G. Glasser, Phys. Rev. Lett, 29,
515 (1972). ' |

e) F.T. Dao, D. Gordon, J. Lach, E. Malamud, T. Mayer, R.Foster - ..



and W. Slater., Phys. Rev. Lett, 29, 1627 (1972).

f) G. Bromberg, D. Chaney, O. Cohen, T. Ferbel, P. Slattery,
D. Underwood, J.W. Chapman, J.W. Cooper, N, Green, B.P. Roe,
A.A. Seidl, J.C. Vander Veld., Phys. Rev. Lett. 31, 1563 (1973).



FIGURE CAPTIONS

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

1,2
3,4

W NN N

conparison
comparison
comparison
comparison
comparison

comparison

between
between
between
between
between

between

equaticn
equation
equation
equation
equation

egquation

(2) and the data [8a].
(2) and the data [&].
(2) and the data [8c].
(2) and the data [8d].
(2) and the data [8e].
(2) and the data [8f].



15.

10.

op (s) [mb]

pp - 12 (GeV/c)

<n> = 4,




| opls) tmbl
- pp - 24 (GeV/c)
15.
<n> = 42
10.-
5.
i
: L | ! y |
0 2 14




0.

10.

| op{s) {mb]

pp - 50 (GeV/c)
<Ni> = 5.5




- 10 -

t On (s) {mbl

-

- | pp - 69. (Gev/e)
5.1 e
0.

i




135,

0.

'\

-

L.

| oq(s) [mb]

- 11 -

pp - 102.(GeV/c)

<n> = 64




15.

10.

’

o, (s) [mb]

- 12 -

pp - 200 (Gev/c)
<n>=T8




10.

15.

ap () [mb]

- 13 -

pp - 303 (Gev/c)

<n>=8




-14—

[4
. On(S) [mbl
10.1-

_ pp - 400 (GeV/c)

°

<N> =




