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A parametrization of the missing mass distribution in an inclusive process a+5b — c+X

M
is proposed in terms of the variable & = —=——— (m. being the mass of the inclusive
VSs—me
particle ¢). On the basis of K*++p —+ K°+ X, K*+p - a* +(K°4+ X), K++p = = +(K°+-X)
1 do
—— scales better than the
<ne> d&

Feynman invariant cross-section and has a simple exponential form.

data at 5 and 8.2 GeV/, it is found that the distribution

1. Introduction

It is known that for high energies scaling of the Feynman invariant cross-section

E. d’
m\/s dxdp,
g
leads to the scaling behaviour of —-——— because of the relation

d M di
()
x| =(1—Iys—). )
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However, this relation is true only in the asymptotic region. Fig. 1 shows the experimental
plot of x = 2p,/./s vs. M|\/s for the reaction K*+p — K°+X at 8.2 GeV/c. One can
see that relation (1) does not hold at all at energy of a few GeV/c. In Figs. 2a, b, ¢ we show
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Fig. 1. Distribution of M/\/s versus the x variable at 8.2 GeV/c
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Fig. 2a. The inclusive cross-sections dojdx for K*+p— K°+X at 5 and 8.2 GeV/e
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Fig. 2b. The inclusive cross-section do/dx for K*+p — n+t-+(X°+ X)at 5 and 8.2 GeV/c
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Fig. 2¢c. The inclusive cross-section dojdx for K*+p — a~+(K°+X) at 5 and 8.2 GeVje
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the Feynman invariant cross-section for processes

K*+p—- K°+X, (2)
K*+p - 1" +(K°+X), 3)
K*4p - 1" +(K°+X), 4

at 5 and 8.2 GeV/c. Except for the distribution for n*’s, clear differences between 5 and
8.2 GeV/c are observed. Additionally, recent results on the inclusive Regge model sug-
gest the use of the M/./s variable. Therefore it is interesting to look for scaling behaviour
in terms of M//s variable. In order to obtain the same upper limit of the chosen variable
for different inclusive reactions, instead of variable M;’\/E we use the variable

M

Js—m,

2. Experimental data
We used the data on inclusive reactions [2-4] at 5 and 8.2 GeV/c.

1 do

Cngy dE
distributions were studied, where the factor 1/{#n_) takes into account the energy dependence
of average multiplicity of the inclusive particle ¢. These distributions are shown in Figs. 3a,

b, c. As can be seen, the distributions at 5 and 8.2 GeV/c coincide within the experimental
errors. Additionally they follow the exponential behaviour!
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Fig. 3a. Distribution do/d§ for K*-+p — K°+X at 5 (A) and 8.2 (O) GeV/c

! It has been found [1] that distribution do/dM is proportional to ¢¥™ what is in agreement with our
parametrization.
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Fig. 3c. Distribution do/dé for K++p -» 7=+ (K°+X) at 5 (A) and 8.2 (©) GeV/c

Fitted values of parameters a and b for different inclusive particles are listed in Table I.
It is worth noting that for the inclusive process

Kt+p-> K°+X

because of (ngoy =1 at the studied energies, the parametrization of the form (5) is consist-
ent with constant total cross-section for reaction (2). Indeed, integrating

Mmax 1 1

do do a b Mmin
e = —_ dz = b‘:d - b— M max s
pIY aM f 1 & f aedE 5 [e e :I ©)

M min Min/Mmax Mmin/Mmax



TABLE 1
= i
. Momentum :
Reaction b ; b
cacti GeVie i a [ubl
.. ooy 5.0 5.55+0.20 94+8
K*ip— KO 8.2 5.76+0.25 11+9
. o 5.0 11.5+0.50 0.43+0.04
K++p — 7t +(K°+ X) 8.2 12.1+£0.50 0.30+0.04
.. e 5.0 15.4+06.60 0.0115+0.0012
K*4p = +(K°+X) 8.2 16.0+0.60 0.0084 + 0.0008
b Mmin/Mmax

and neglecting the term e , which is very small compared with term ¢®, we obtain

1
do | a ,
—df = - R
f g =he
Mmin/Mmax

which is constant on the basis of do/d¢ scaling properties. On the other hand, the inte-
grated cross-section (6) corresponds to the total cross-section K¥+p — K° which is found
constant and equal 1/3 - g,,,(K*+p) (see Ref. {1}).

3. Conclusions

A parametrization of the missing mass distribution in an inclusive process a+b — ¢+ X
is proposed in terms of the variable

M

4

T Js—m,
On the basis of K++p inclusive data at 5 and 8.2 GeV/c it is shown that distribution

1 do
{nyy d&

scales and has an exponential form ae®®, where @ and b are the energy independent param-
eters. It is worth stressing that at the same energies the invariant Feynman cross-séction
does not scale. The proposed parametrization of the inclusive missing mass distribution
in terms of the & variable leads to very interesting consequences regarding the approach
to scaling of the S do/dM? distribution for M/,/s = const < 1. One can see that, assuming
our parametrization, one gets the following expression

do_ a-s b(-‘/_—‘i{—;_f M +lf M 7
SaME T M(ys-my S T TIN\Us) T s ")’ n
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in which the non-scaling part vanishes as 1/./s. Qualitatively, the same result can be ob-
tained from Regge theory [2], where the second term in the relation (7) is interpreted to
be the meson exchange contribution and the first one the Pomeron exchange scaling
part.
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