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Abstract:

One of the well-known pathologics in characteristic p = 0 is non-smoothness of
Picard schemes of surfaces. This pathology is closcly related to the failure of Ko-
daira vanishing theorem (KVT) and of Bogomolov inequality; it. was conjectured
that a modified form of the Bogomolov-Mivaoka-Yan inequality which contains
a correction term measuring non-smoothness of the Picard scheme holds for all
surfaces in characteristic p ([4]). In the light of the main vesult in ([1]). it
appears that this correction term, iF exists, should in fact account for the non-
ordinarity of the Pieard scheme.

It was proved by Muokai ([2], Proposition 1.1, [3], Thim.2)) that the failure of
KVT on a smooth varicty X ol arbitrary dimension, is equivalent to the exis-
tence ol a certain purely inseparable finite cover of X ol degree p. In a relaied
setting, in the work on the failure of Bogomolov's inequality ¢3(E) < deo( E)
for a semi-stable rank two vector bundle E on a surtace X one of the kev in-
gredients s the construction of a purcly inseparable cover of X ((5]). This fact
provides the motivation for this talk; we address the existence ol a special tvpe
ol inseparable Galois covers, namely the principal homogeneons spaces on X lor
groups of tvpe G, i

These covers contain as a particilar case the o -covers of X. We prove the
triviality of snch covers for suitable pairs (X, L) of a swface X and a line
bundle £ on X. We will conjecture that if X is an ordinary surface, then for
any semi-stable vector bundle & on the surface X we have of(E) < dep(E) hy
combining the works of Mukai ([2]) and Shepherd-Barron ([5]).
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