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Recent experiments (Ammosov et al (1972), Chapman et al (1972), Charlton et al
(1972) and Dao et al (1972)) on high energy pp collision reveals that the charged
particle multiplicity distribution obeys the scaling law proposed by Koba
Nielsen & Olesen (1972) at high energies. In the present work we have proposed
s simple gamma distribution which incorporates the KNO scaling and explains
adequately the data in the momentum range 50-303 GeV/c. Following Koba,
Nielsen & Olesen (1972), we write
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charged prongs at a centre of mass energy /5. The function yr depends on &
through the reduced multiplicity z = n/< 2 >>. By using the following condi-

tion

we get the normalization condition on Y(n/< n >) as
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If we replace the actual discrete spectrum of z = n/< n > by a continuoux
spectrum (0 to o), we can write the conditions (3) as
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Our proposed gamma distribution which satisfics the conditions is o f the follow-
ing form

Piz) = l?"(:bm"_l) am=1g-mz, w. (8)

where m is a free parameter. KEq. (5) for y(z) can also be obtained starting from
a discrete distribution function as given below,
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Using the normalization condition (3) we can write 4 and o in terms of m and
< n>. For large < n > i.e., at large s we get
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which reproduces eq. (5).

The normalized moments of ocder k is defined by the relation
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Owr distribution (5) gives
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Ck = kT(m) ° . (8)

Experimentally the ratio < ne > /(< ne* >—< ne >2)t is found to be constant
and approximately equals to 2 at high energies. From eq. (8) this ratio comes
out to be 4//. So we put m = 4 in eq. (8) and get

T(4+k)
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The values of Ok calculated from eq. (9) agree very well with the experimental
values for k < 3. For k > 4 there are some discrepancies. This is because the
experimentally measured moments Ck is actually given by

*Nz"""’ Tan (_’L )", ... (10)

Cy= oy T \<n>

where N, is the highest prong number for which the partial cross section is
measured. If we use eq. (10) instead of eq. (8), we get

T(4+k, 2) . (11
o = Nhee an
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where I'(e.z) is the incomplete gamma function. The normalized moments

calculated from eq. (11) agrees remarkably well with experimental values of
Slattery (1972) and Dao et al (1973). The Mueller (1971) correlation parameter
fq is defined by

= < Ml > —< e >E—< My >.

Our distribution vields

fo = (1)< ne >(< ne >—4). e (12)

In figure 1 we have plotted
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¥(z) plotted as a function of z. Experimental results : A, y, Ammosov ¢t al (1872),

Fig. 1.
% Chspman et al (1972), O Charlton et al (1972), Dao et al (1972).

against z, for different moments from 50 to 303 GeV/c. The multiplicity scaling
is found to work very well and is evident by the fact that the data corresponding
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to different momentum ft?ll on the same curve given by eq. (5). Figure 2 re-
presents the plot of f, against s along with the experimental results. Increase of
f, with energy clearly reveals the broadening of the distribution curve at higher
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Fig. 2. The solid eurve represents [, as & [unction of s, Data taken from Slatiery (1973).
energies, a property which cannot be explained by a single Poisson distribution
(Chapman ef al 1972). The merit of our proposed distribution function is that
it is simple and at the same time capable of oxplaining the detailed nature of the

exparimental multiplicity distribution.
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