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During the research period, | have been working on the crystalline
comparison theorem in p-adic Hodge theory for the more general semi-stable comparison problem, with
non-trivial coefficients and in the relative setting. Now | am able to formulate integral results
for etale and crystalline cohomology with non-trivial coefficients. The relative version of such
results shall need further investigation.

Meanwhile, due to the advances above, | was able to spend a considerably large amount of time on
Simpson correspondence. At the current stage, my focus is mainly on hyperbolic curves of low genus.
Currently, it is clear to me that to formulate an arithmetic version of Simpson correspondence, one
needs to start from the theory of Ogus-Vologodski in characteristic p. This allows us to glue the
various p-adic Galois representation and Higgs modules at almost all places of a number field. This
shares the similarity with the modularity conjectures such as that of Fontaine-Mazur.
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