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Deep inelastic scattering of charged leptons is an effective and well defined
method to study the parton structure of the nucleon. Longitudinally polarized
lepton beam and targets enable us to measure the spin dependent structure funclion
grla). The EMC result in 1987 showed that only a small fraction of the nucleon spin
15 carried by the quarks, contrary to the expectation. The analyses showed that up
quark is polarized in the same direction with the proton spin while down quark s
oppositely polarized. Furthermore, strange quark is also polarized in the direction
opposite to the proton spin. This result attracted much attentions and new several
experiemnents were carried out to further study this problem with the proton and
neutron Largets.

In this talk two topics concerning the gluon polarization are presented, The
firat ome is the polarized gluon distribution function devived by the gy(e) analysis
with DGLAP @° cvolution cquation. A few groups have studied the polarized
parton distribution functions Au(x), Ad{z). AG{2) ete. with this method. Tn view
of recently increased data set and to investigate the problems in a systematic way
in terms of choice of R-parameter etc., we have set up a program of the DGLAP
(* evolution and function parameterization. The result is that the integral of the
polarized gluon distribution function AG(z) is positive. llowever, the size of the
error is large.

The second topic is the measurement of AG(x) with charm productions in
deep inelastic scattering. The charm production in the deep inelastic scattering
gpes through the photon-gluon fusion process where a gluon iz dissociated Lo charm
and anticharm, and one of them absorbs the virtual photon emitted by the lepton.
The open charm. namely D° production and decay in Lhe K7 channel is the cleanesi,
signal, The exciled stales of D% can also be used. Other possibilily is a bound
charm system J /v J[¢ production is dominated with the color singlel mechanism
al small z where = is the energy carried by Lhe hadron divided by Lhe energy of Lhe
virtual photon. The asymmetry in J/¢ production at small » can be related to the
gluon polarization. On the other hand, at high =, J/# production contains the color
octet mechanism in which the relation with the gluon polarization is theoretically
unclear. HERMES at DESY-HERA and COMPASS at CERN, among other planned
experiments, are scheduled to take data of charm productions in the nexl years.
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