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Noether’s problem and unramified Brauer groups
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This is a joint work with Ming-chang Kang (National Taiwan Univeristy) and Boris E. Kun-
yavskii (Bar-Tlan University). Let k be any field, G be a finite group acing on the rational
function field k(z, : g € G) by h- x4 = xp, for any h,g € G. Define k(G) = k(z, : g € G)°.
Noether’s problem asks whether k(G) is rational (=purely transcendental) over k. This problem
is related to the inverse Galois problem. It is known that, if C(G) is rational over C, then
By(G) = 0 where By(G) is the unramified Brauer group of C(G) over C. Bogomolov showed
that, if G is a p-group of order p°, then By(G) = 0. This result was disproved by Moravec for
p = 3,5,7 by computer calculations. We will prove the following theorem. Theorem. Let p be
any odd prime number, G be a group of order p®. Then By(G) # 0 if and only if G belongs to
the isoclinism family ®1¢ in R. James’s classification of groups of order p°.
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Galois action on mapping class groups

(0000000, 000000, 00b00b00000000oDoDoDoODLOOO0000OoooDO
0000000000000 GaloisOOOODDOOOODO. DOODDOOOOO, O GaloisO
JodobDbOo0ooooooo.0lbbb0d0dd,D GaleisOOOOOODDOOOOOOODOO
gdouoooooooooooooa.

Let [ be a prime number. In this talk, we study the outer Galois action on the profinite and
the relative pro-I completions of mapping class groups of pointed orientable topological surfaces.
In the profinite case, we prove that the outer Galois action is faithful. In the pro-I case, we
prove that the kernel of the outer Galois action has certain stability properties with respect to
the genus and the number of punctures.
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On the orders of K> of ring of integers in the cyclotomic Z,-extensions of Q
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J. Coates raised a problem on the boundedness of the class numbers of intermediate fields of a
Z-extension. In this talk, we consider the generalization of this problem on the ideal class groups
to that on the torsion part of the K-groups and investigate what happens for the torsion part
of the K-groups of the ring of integers. We especially study the orders of K5 in the cyclotomic
Zy-extension for each prime number p. Furthermore we study the divisibility of the orders of
K.

00000 (Tomoya Kiyuna) 0000 (Kyushu University)

00000 Siegel OO OOODO
The structure of vector valued Siegel modular forms

In this talk, we introduce structures of vector valued Siegel modular forms with respect to
I’y = Sp(2,Z). We also introduce a certain conjecture by Tomoyoshi Ibukiyama.
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Singular homology of non-Archimedean analytic spaces and integration of differential forms
along analytic cycles
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We introduce a new notion of analytic singular homology of Berkovich’s non-Archimedean
analytic spaces, and define Bgr-valued integration of holomorphic differential forms along an-
alytic cycles. This integral is an extension to higher dimensions of Shnirelman integral on the
affine line A,lc, which is the analogue of the complex integral, and it gives the p-adic periods in
the p-adic Hodge theory for some concrete objects such as Tate curves. This analytic singular
homology satisfies functoriality, homotopy invariance, the dimension axiom, existence of the
long exact sequence for a space pair, the decision axiom, and existence of Mayer-Vietoris long
exact sequence; and Stokes’ theorem holds for the integration of holomorphic differential forms
along analytic cycles. Regarding it as integration of a holomorphic function, Cauchy’s integral
theorem, Cauchy’s integral formula, residue theorem, and Cauchy-Goursat integral formula hold
in the case of dimension 1 because the integral coincides with Shnirelman integral up to a con-
stant. Moreover, integration along analytic paths which are not necessarily cycles satisfies the
fundamental theorem of calculus and Fubini’s theorem.
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A generalization of elementary divisor theory
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In the lecture, I will build a generalization of elementary divisor theory out of the idea about
cubes and their (derived) categories and K-theory. I will also refer to its various aspects and
applications.
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On non-abelian Brumer and Brumer-Stark conjecture for supersolvable extensions
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Let K/k be a finite Galois extension of number fields with Galois group G. In the case
G is abelian, the conjectures so-called “Brumer’s conjecture” and “Brumer-Stark conjecture”
concerning the relation between the special value of L-functions and ideal class groups are
known. Recently, Andreas Nickel formulated the conjectures for general non-abelian Galois
extensions( “non-abelian Brumer’s conjecture” and “non-abelian Brumer-Stark conjecture”). In
this talk, we show that weak conjectures for non-abelian extensions come down to those for
abelian ectensions if GG is supersolvable and prove conjectures for certain non-abelian exten-
sions. In addition, we introduce some known results concerning the conjectures for non-abelian
extensions.
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On the number of F,-valued points of elliptic curves
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Let E be an elliptic curve defined by a Weierstrass equation with integer coefficients and
let E(F,) be the group of F,-valued points of £ mod p where p is a prime number such that
FE has good reduction at p. Let a,b,t be positive integers. Koblitz conjectured the number of
primes p < x such that E has good reduction at p and |E(FF,)| is a prime. A motivation for this
conjecture is the elliptic curve cryptography. Zywina refined this conjecture. He conjectured
the number of primes p < z such that E has good reduction at p and |E(F,)|/t is a prime. We
consider how the conditional probability that |E(F,)|/t is prime varies with a if we impose the
congruence condition p = a (mod b) with ged(a,b) = 1. In this talk we present our conjecture
and its background. We give also some examples which support our conjecture.
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The Ramanujan-Serre differential operators and certain elliptic curves
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For several congruence subgroups of low levels and their conjugates, we derive differential
equations satisfied by the Eisenstein series of weight 4 and relate them to elliptic curves, whose
associated new forms of weight 2 constitute the list of Martin and Ono of new forms given by
eta-products/quotients. In addition, we give the similar result for other congruence subgroups.
It is a joint work with Prof. Masanobu KANEKO and Mr. Koji TASAKA.
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On the Chow groups of zero-cycles on quadric fibrations
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It is often useful to consider the global-to-local map for the Chow groups of zero-cycles on
varieties over number fields. In the case where X — (' is a quadric fibration over a curve C,
Parimala and Suresh proved that the global-to-local map is injective under a certain assumption
if dim X > 4. From this result, it follows that the Chow group of zero-cycles on X is finitely
generated. In this talk, we treat the case where the dimension of X is 2 or 3 and give a sufficient
condition for the injectivity of the global-to-local map of the relative Chow group of zero-cycles
on X.
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Explicit formulas for Hasse-Witt invariants for cyclotomic function fields
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For a monic polynomial m, we denote the m-th cyclotomic function field by K,,. On the
structure of the Jacobian of K,,, Kida and Murabayashi gave explicit formulas for the [-rank
(I is prime to the characteristic p) of the Jacobian of K,, for all m. On the other hand, the
Hasse-Witt invariant (p-rank) of K, is a more complicated invariant, and a general explicit



formula has not been found. The aim of this talk is to give an explicit formula of the Hasse-Witt
invariant of K, for a polynomial m of small degree. In addition, as an application of our results,
we consider the ordinality of cyclotomic function fields.
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Tate conjecture for simple abelian varieties corresponding to Jacobi sum
00000000000 oooooDoooooooooon

Weil numbers are algebraic numbers with certain property. By the Honda—Tate theorem,
Weil number corresponds to a simple abelian variety over a finite field. Some invariants of the
abelian variety are described in terms of Weil number. In this talk, we consider Jacobi sum
as Weil number, and study Tate conjecture for the corresponding abelian variety. We give a
necessary and sufficient condition for which Tate conjecture holds in a strong sense in terms of
Dirichlet character. As corollary, we obtain that Tate conjecture holds in the strong sense for
Jacobian variety of certain hyperelliptic curve.
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On the Lefschetz trace formula for p"-torsion étale cohomology
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Deligne conjectured that, for any correspondence defined over a finite field with characteristic
p, the Lefschetz trace formula holds with ¢-adic coefficients (¢ # p) if we twist the correspondence
by a sufficiently large power of the Frobenius endomorphism. This conjecture was proved by
Kazuhiro Fujiwara under the most general situation. This formula is applied in the proofs
of various Langlands conjectures. In this poster, I prove an analogous statement of Deligne’s
conjecture under one of the following three situations:

(1) for automorphisms of finite order and p-torsion étale sheaves,

(2) for smooth schemes and p-torsion étale sheaves, and

(3) for proper smooth schemes and p™-torsion étale sheaves.
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Elliptic curves with good reduction everywhere over cubic fields
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It is known that there is no elliptic curve over Q having good reduction everywhere by J. Tate.
Concerning the existence or nonexistence of elliptic curves having good reduction everywhere,
we have many results for quadratic fields.

In this talk, I will concentrate on the case of cubic fields and report on the following results:
(1) nonexistence of such elliptic curves over certain cubic fields, which extends a result due to
Bertolini-Canuto, and (2) the construction of certain infinite families of cubic fields over which
such elliptic curves exist.
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On the reduction modulo p of representations of a quaternion division algebra over a p-adic

field
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The p-adic Langlands correspondence and the mod p Langlands correspondence for GL2(Q),)
are known to be compatible with the reduction modulo p in many cases.

In this talk, we examine whether there exists a similar compatibility for the composite of the
local Langlands correspondence and the local Jacquet— Langlands correspondence.

The simplest case has already been considered by Vignéras. We deal with more cases.
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On uniform bound of the maximal subgroup of the inertia group acting unipotently on ¢-adic
cohomology
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For a smooth projective variety over a local field, the action of the inertia group on the ¢-adic
cohomology group is unipotent if it is restricted to some open subgroup. In this talk, we give a
uniform bound of the index of the maximal open subgroup satisfying this property. This bound
depends only on the Betti numbers of X and certain Chern numbers depending on a projective
embedding of X. This bound is independent of £. We give a similar result for global case.
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