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On the KNO Affinity of a Certain Class of Multiplicity
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Summary. -- We prove that KNO-sealed solutions derived from a recently proposed
multiplicity distribution function ansatz and from two KNO-type momentum con-
straints do not change (at least locally), if we use only one momentum constraint.

In a recent paper (1), Kraszyovszky and Wacver introduced a successful modi-
fication of the semi-fenomenological method proposed by Novero and PREDAzzI (%)
and they computed quite realistic hadronie production cross-sections o,(s). Here we
make a comment on the necessity of the assumptions in ref. ().

Since the discovery of KNO-scaling (3), we believe that the energy-dependent
multiplicity distribution function p,(8) must obey the set of constraints
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for & = 1,2,3.... and for any high enough value of the energy s.
From ref. ('), it follows that adopting the ansatz

(2) ‘I)n('\.)'\' P(”) exp l ° ¢(R)712]

and requiring that two KNO constraints (1) for k& — 2 and & == 3 be satisfied, one can
derive the function

(3) e(n) ~ nxt Texp [in?], A>0,

where .1 and 2 are constants. The resulting distribution funetion p,(s) will then satisfy
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the KNO constraints (1) for all positive integer values of k. As we are concerned with
Pa(s) and not with o,(s), we can omit the constraint {m), — aa(s) used in ref. (\:3).
Here we show that with only one KNO-type constraint satisfied, the set of solutions
for p,(s) will not change, at least locally.
Tet us take the k == 2 constraint from (1) and introduce the notations ¢ = »* and
E(t) = e(n). Since eq. (1), E(t) must obey the following integral equation for k = 2
(we replace summation over » by integration over ti:

(4) fti E(t) exp [— ¢(s)1] dtft E() exp [— @(s)t] dt — ¢, [ J.E(t) exp [ ¢(s){] dt]2 =0,
0 1} [}

Trying to generalize the family of solutions (3), we introduce one more continuous
parameter B, in the following manner:

(5) E(ty — t4-texp[yt] exp [Be(t, B)] .

Here ¢(t, B) is an arbitrary function.
Applying (4, 5) at B = 0, we get tho relation

®) I(A + DIA) — el I(d + PI= 0

between the constant ¢, and the parameter A (t). Differentiating the Lh.s. of eq. (4)
by B at B — 0 and substituting ¢ by {/i(s), where i(s) —= @(s) — v, one gets the equa-
tion for &

(7) fdt exp[—t] e{A(s)t, O)[HAT(4) - t4-1I'(Ad + 1) — 2e,84- (A -+ )] = 0.

We try to find the function e in the form of its Taylor series:

(8) 2 a,t’.

r=0

Substituting (8) into eq. (7) and considering that this latter has to be satisfied for
different positive values of Z, we get an infinite number of algebraic equations for the
a,’s:

(9) a,G.— 0, r=20,1,..,
where

(10) G —=T(d + 7= O)IA) + I'(A | I)IA + )= 20, 1A ~ 72 DI(A + 1)

TUsing (6), we can eliminate ¢, and write G, in the following form:

() 6= I = DIWA[TT ¢, = )+ [T~ —211 4]
i=1
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with 4;= A —} +i>}.
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It is easy to see that all the ¢, ’s are definitely positive with the exception of G,
and G; which vanish, Therefore, combining eqs. (8) and (9), we can write the most general
form of the function e(t, 0) as

(12) e(t, 0) == ay - apt
and the general solution (5) for K(t) up to terms of the order of B? will be
(13) Et) = tt-texpytlexpla, + at] ~t-iexp[v't], V= v-a.

One can see that with the continuous parameter B moving out from zero, the fam-
ilv of solutions (3) remains constant.

Conclusion. The number of KNO-type constraints (1) for ansatz (2) ean be reduced
to one without changing— at least in local sense —the KNO-invariant family of solutions
tor p,(s) derived in (!). In other words, the family of solutions cannot be extended
continuously, i.e. no relevant continuous parameter can be introduced in addition to
the parameters A and ¢(s) in the multiplicity distribution formulae (2), (3).



