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My research interest is focused on algebraic
number theory and its extensions by the meth-
ods of arithmetic geometry, and currently I am
working on higher dimensional or non-abelian
version of class field theory. This year I stud-
ied a local approach on non-abelian Lubin-Tate
theory and wrote the Ph.D. thesis on newly ob-
tained result ([3]). Also, I published a paper on
the class field theory of varieties (the theory of
abelian etale coverings) over local fields, which
I studied in 2001 ([2]).



1. A local approach to the non-abelian
Lubin-Tate theoryd The non-abelianization
of class field theory is formulated as the Lang-
lands correspondence, and the local Langlands
correspondence for general linear groups (the
non-abelian local class field theory) was proven
recently using global methods (Harris-Taylor,
Henniart, 1999), but it is hard to be said that
we have thorough understanding as a theory
over local fields. We give a summary on the
study of a purely local approach to this theory
in the following. This year I studied mostly
the deformation rings of formal module with
level structures, originally defined by Drinfeld.
This ring appears as a complete local ring at
the singular points of the special fiber of the
bad reduction of unitary Shimura varieties of
the type studied in detail by Harris-Taylor. On
the ¢-adic vanishing cycle cohomology groups of
this deformation ring, the local Langlands cor-
respondence between supercuspidal representa-
tions of general linear groups over local fields
and irreducible Galois representations is real-
ized (non-abelian Lubin-Tate theory). In the
work of Harris-Taylor, in the course of the proof
of the local Langlands correspondence, its alter-
nating sum of cohomology groups was clarified
using global methods, but we do not have a lo-
cal geometric explanation of the reason why we
see these interesting representations inside the
cohomology groups. In my work this year, we
showed that, in the lowest level (level 7) case, a
Deligne-Lusztig variety for GL,, appears in the
special fiber of a model obtained by blowing up
the singularity, therefore giving the local proof
of the realization of the local Langlands corre-
spondence inside the cohomology of the generic
fiber, and I wrote the Ph.D. thesis on this sub-
ject ([3]).
case is a smooth variety over the finite field

The Deligne-Lusztig variety in this

such that the cuspidal representations of GL,,
over the finite field (which induce supercuspi-
dal representations of the lowest level over the
local field) are realized inside its ¢-adic coho-
mology groups, and the correspondence in the
Deligne-Lusztig theory between the characters

of non-split torus and the cuspidal represen-

tadtions will induce the Langlands correspon-
dence between the Galois representations and
the supercuspidal representations in this par-
ticular case. Also, in this case we obtain a gen-
eralized semistable model of the deformation
ring, which shows that the non-ablian Lubin-
Tate theory in this case is essentially equivalent
to the Deligne-Lusztig theory. As we obtained
explicit defining equations in terms of power se-
ries of the deformation rings of arbitrary levels
in this study, I am trying to understand vari-
ous functorialities of the local Langlands corre-
spondece, as an attempt to construct the local
Langlands correspondence in terms of the local
arithmetic geometry without global methods.
For example, it is known that determining the
geometric connected components of the generic

fiber will have some applications.

2. On the bad reduction of unitary
Shimura varieties[] Above study sheds some
new light on the arithmetic geometry of uni-
tary Shimura varieties. First, the constrution
of the generalized semistable model of the de-
formation ring by blow-ups gives the gener-
alized semistable model of the corresponding
unitary Shimura variety by a similar process,
which in turn enables us to compute the coho-
mology of Shimura varieties over local fields us-
ing Deligne-Lusztig theory. Also, the determi-
nation of the defining equation of the local ring
can be applied to the study of integral models
of unitary Shimura varieties corresponding to
more general level structures (generalizations
of Ty(N),T'1(N) structures). This generalizes
the work of Katz-Mazur in the modular curve
case to general higher dimensions, and appli-
cations to global algebraic number theory are
expected. In particular, in the semistable case
corresponding to the Iwahori subgroup level
structure, I am studying the compatibility be-
tween global and local Langlands correspon-
dences concerning the monodromy operators
(collaboration with Richard Taylor).
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