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FEE &, Characteristic cycle of an /-adic sheaf.

The characteristic cycle of an f-adic sheaf on a smooth variety over a perfect field is a Z-linear combi-
nation of irreducible components of the singular support, defined by Beilinson as a closed conical subset
of the cotangent bundle. It is an algebraic analogue of that studied by Kashiwara and Schapira in a

transcendental setting. We discuss its functorial property with respect to proper direct image.

/INHE FAt, On a purely inseparable analogue of the Abhyankar conjecture for affine curves.
Let U be an affine smooth curve defined over an algebraically closed field k of positive characteristic
p > 0. The Abhyankar conjecture (proved by Raynaud and Harbater in 1994) describes the set of
finite quotients of Grothendieck’s étale fundamental group «$*(U). In this talk, I will consider a purely
inseparable analogue of this problem, formulated in terms of Nori’s profinite fundamental group scheme
7N (U) and will give a partial answer to it. Here, the latter fundamental group 7™ (U) is a profinite k-
group scheme which classifies G-torsors over U with G a finite k-group scheme. In positive characteristic
case, ™V (U) is larger than 7{'(U) because of the existence of finite local (purely inseparable) torsors.
The aim of this work is to estimate the difference between these two fundamental groups for U from the

viewpoint of the Inverse Galois Problem.
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¥ #HAHE, On a generalization of Frobenius-splitting and a lifting problem of Calabi—Yau
varieties.

In this talk, we introduce a notion of Frobenius-splitting height which quantifies Frobenius-splitting
varieties and show that a Calabi—Yau variety of finite height over an algebraically closed field of positive

characteristic admits a flat lifting to the ring of Witt vectors of length two.

EBH =, Deligne—Beilinson cycle maps for Lichtenbaum cohomology.

The theorem of Abel and Jacobi on the divisor class groups of smooth projective algebraic curves has
been generalized to various contexts. Samuel’s idea of characterizing the Abel-Jacobi map as a universal
map in the class of regular homomorphisms extends to the context of motivic and Lichtenbaum (aka
etale motivic) cohomology over any algebraically closed field.

In this talk, we focus on the situation over the field of complex numbers, where classically, the Abel—-
Jacobi map was a restriction of the Deligne—Beilinson cycle map. Rosenschon and Srinivas extended the

Deligne—Beilinson cycle map to Lichtenbaum cohomology of smooth quasi-projective complex varieties



and studied its properties. We further extend the cycle map to etale motivic cohomology with compact
supports of arbitrary complex algebraic varieties by eh topological method. With this formulation, for
example, analogues of the Abel-Jacobi theorem and the Lefschetz (1, 1)-theorem hold for any complex

variety.
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I3 ¥2, Enhanced regulators and p-adic L-functions.
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{£ik 5K, Enhancement of Zagier’s polylogarithm conjecture.
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#11 &, Tensor product and K-group of geometric type for reciprocity sheaves.
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=& 3%, Frobenius structure on p-adic hypergeometric differential equations.

The notion of Frobenius structure on p-adic differential equations is a fundamental object which con-
nects the theory of linear differential equations and the number theory. It is, however, difficult in general
to construct a Frobenius structure on a given p-adic differential equation. In this talk, we discuss the

existence of Frobenius structures on the p-adic hypergeometric equations.



A+ f8—BB, Hodge realization of Bloch—Kriz mixed Tate motives via integral of logarithmic
forms.

Bloch and Kriz constructed a candidate of the category of mixed Tate motives (MTM). They define
MTM as the category of graded comodules over a certain graded Hopf algebra constructed from algebraic
cycles. The motivation of our work with M. Hanamura and T. Terasoma is to understand the Hodge
realization functor of MTM in terms of integral of logarithmic differential forms. I will outline the

construction of the Hodge realization and explain the case of polylogarithms in some detail.

&fk 5, Some results on relative K, and relative cycle class map.
I will explain some results on relative Ky of exact categories and triangulated categories. As an

application, we construct a cycle class map from Chow groups with modulus to relative Kj.
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=& 5A%, On the obstruction for A'-homotopy invariance of the higher Chow group with
modulus, and its module structure over the ring of Witt vectors.

One of the features of the higher Chow group with modulus is that it does not satisfy A'-homotopy
invariance. In this talk, I introduce the nilpotent higher Chow group with modulus, which measures the
difference from A'-homotopy invariance. I will prove the existence of a (continuous) module structure on
it over the ring of Witt vectors of the base field. As an application, we obtain several vanishing results

of the nilpotent higher Chow group with modulus.

F#E #F75l, Rigid analytic K-theory.
Let K be a field with a complete non-archimedean absolute value |- | and R = {z € K | |z| < 1} and
fix 7 € R with |r] < 1. Let X be a (formal) scheme over R and write X, = X @ R/(x"*1) for n > 0.

The continuous K-groups of X are defined as

K (X) = lm K (X,) (i € 2),

n

where K;(X,) are the algebraic K-groups of X,,. Thanks to works of Bloch-Esnault-Kerz and Morrow,
the Hodge conjecture for abelian varieties has been reduced to an algebrization problem for K§o"(X)
(in case R = C[[t]])-

In this talk I explain a joint work with Moritz Kerz and Georg Tamme on a newly developed the-
ory of analytic K-theory KH?"(X) for rigid spaces X over K. The construction is done by ”pro-
homotopization” and ”analytic Bass delooping” of BGL for affinoids, and its globalization using descent
for admissible coverings. I will explain a relation of K H?(X) with Kf"(X) for a formal model X of

X over R. I will also explain a natural isomorphism Ky(X) ~ KH{"*(X) for a regular affinoid X.



