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My research interest is focused on algebraic
number theory and its extensions by using the
method of arithmetic geometry, and currently
I am working on higher dimensional or non-
abelian version of class field theory. This year
I investigated the abelian étale coverings of
algebraic varieties over local/global fields and
obtained some new results in the local fields
case, which are described in two papers ([1],[2])
In the
following, a local field K is understood to be

which consititute my master’s thesis.

a complete discrete valuation field with a finite

residue field F' of characteristic p.

1. Finiteness theorem in class field the-
ory of varieties over local fields. In this pa-
per a finiteness theorem concerning the geomet-

ric part 7¢(X)9¢° of the abelian étale funda-



mental group 7§®(X) of an proper smooth alge-
braic variety X over a local field K. This group
780 (X)9¢ (roughly) classifies the geomtrically
connected abelian étale coverings of X, and the

finiteness theorem claims that :

1. The torsion part of m§%(X )9 is finite.

2. The quotient by the torsion part is a finite
free module over the profinite completion
of Z.

3. The rank of this free part is equal to the
F-rank (the rank of the maximal F-split
torus) of the special fiber of the Néron
model of the Albanese variety of X.

In particular, if X has potentially good reduc-
tion 7¢?(X)9¢° is a finite group. This theorem
was considered by S.Bloch and S.Saito in the
case when X is a curve in the past. In this pa-
per the method of Bloch is generalized to the
case of bad reduction using the technique of
monodromy filtration of abelian varieties over
local fields, and also to the positive character-
istic case using the recent results on p-divisible
groups by de Jong. This method can be applied
to the higher dimensional case, giving the most
general form of finiteness theorem as above.

As an application, the main theorem of the
unramified class field theory of curves over lo-
cal fields by Bloch and S.Saito is completely
proven, in which the p-primary part in the posi-

tive characteristic case had remained unproven.

2. Abelian étale coverings of curves
over local fields and its application to
modular curves. In this paper, the torsion
part of m{°(X)9¢° in the curve case is fur-
ther investigated. In particular, the size of the
most difficult part 7¢°(X)Je

ram?’

which classifies
the abelian étale covering which ramifies com-
pletely over the special fiber, is controlled by
the geometric information of the jacobian va-
riety J of X. The main theorem is stated as
follows (We assume the existence of K-rational
point of X) :

1. The prime-to-p part of the dual of the fi-
nite group 7¢(X)J¢° injects to the com-

ponent group of the special fiber of the

Néron model of J.

2. The p-primary part of 7¢(X)9¢° vanishes
in the case where K has characteristic 0
and its absolute ramification index does
not exceed p — 1 and X has semistable re-

duction.

It is proven by elaborating the considerations
on the monodromy filtration of J in the preced-
ing paper. The theory of finite group schemes
by Raynaud is used in the proof of 2.

This result enables us to determine the
group m§°(Xo(p)/Q,)9° for the modular curve
Xo(p) (the coarse moduli space of the I'y(p)-
strucutures on elliptic curves). In particular,
7 (Xo(p)/Qp)9s2,, which is the whole of the
torsion part of 7{°(Xo(p)/Q,)%°, is isomor-
phic to the component group ® of the Jacobian.
This is considered as the local analogue of the
Mazur’s global result m§*(X,(p)/Q)9¢° = .
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