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Structure function of pion and its compositeness
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Abstract. Using recent data on pion structure function and a rigorous inequality
obrained recently using unitarity analyticity and Bjorken scaling a numerical upper
bound on the wave-function-renormalisation constant of pion is computed. By the

(somewhat drastic) act of neglecting the sea, it is shown that the bare part of the pion
can be no more than 38 %.
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1. Introduction

Recently some attention has been focussed on estimating the degree of compositeness
of a particle from a knowledge of the numerical value of its wave-function-renorma-
lisation constant. Fractional value of the renormalisation constant has been inter-
preted as the manifestation of the degree of compositeness of the particle. Using
unitarity, analyticity, Bjorken scaling and the available data on the structure func-
tions of the proton, Broadhurst (1972) was able to obtain a numerical upper bound
on the wave-function-renormalization constant, Z,, for the proton. Later Baluni and
Broadhurst (1973) carried out a more rigorous analysis using unitarity, analyticity
and the experimental data on #N scattering. A more sophisticated computation by
Baluni and Broadhurst (1977) reveals that Z, < 0-25 which implies that proton is at
least 75 9 composite.

Since pion is the least massive of hadrons taking part in strong interaction, esti-
mation of its compositeness may also furnish information on the lower limit of the
degree of compositeness of other hadrons. To our knowledge there does not exist
any numerical upper bound on the wave-function-renormalisation constant Z, of the
pion. However, recently, theoretically rigorous upper bounds on, Z;, have been
derived (Parida and Giri 1977, 1978) in terms of integrals involving structure func-
tions of the pion. But since the experimental data on the pion structure functions
were not available at that time it was not possible to evaluate the upper bound nume-
rically. In this paper we evaluate the upper bound on Z, numerically, using the

recently published data on the pion structure function (Newman ef al 1979). Several
aspects of this result are also discussed.
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