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1. WRZERHE O

This is a part of our researches on what we
call Geometric Arithmetic. This consists of
three main parts, namely, one for
non-abelian class field theory, CFT for
short, one for non-abelian zeta functions
and one for geo-arithmetical intersection
and cohomology, and the Rimann
Hypothesis. In more details, in the part of
CFT, we are going to see how our works on
a general CFT for function fields over
complex numbers, using the natural
correspondence between irreducible
unitary representations of fundamental
groups of punctured Riemann surfaces and
stable parabolic bundles of parabolic
degree zero, can be worked out for other
type of fields, particular for p-adic number
fields and algebraic number fields; in the
part of non-abelain zeta functions, we are
going to introduce genuine non-abelain
zetas for global fields using moduli spaces
of stable objects and study their properties.
As for the final parts about the Riemann
hypothesis, we are going to investigate not
only the classical RH but that for new zetas
we introduced.

2. WEOHEBIRD

Excellent progresses have been achieved.
In part one, we are able to establish a
general CFT for function fields over
complex numbers. And motivated by this,

we put forward a program in which
stability is used to make a good selection
among too complicated algebraic
structures certain portions which can be
controlled. In particular, we introduce a
notion called omega-structures to measure
ramifications for extension of p-adic
number fields, an arithmetic analogue of
parabolic structure of Seshadri, from which
based on Fontaine’s p-adic Galois
representation theory, we obtained a
conjectural micro reciprocity relating de
Rham representations and what we call
Semi-stable filtered (phi,N)-modules of
slope zero, from which a non-abelain CFT
for p-adic number fields can be established.
As for non-abelian zeta functions, not only
we are able to introduce natural
non-abelian zeta for global fields, we
worked out in details rank two zeta for
which the RH can be established, but a far
more general abelian zeta is introduced for
any pair of (reductive group, maximal
parabolic subgroup) defined over number
fields. These new abelain zeta, when the
pair about coincides with (special linear
group, maximal parabolic corresponding to
partition n=(n-1)+1), yields essentially the
abelian part of non-abelian zetas
Moreover, we expect that the RH holds for
all these abelian zetas This latest assertion
is supported by many non-trivial numerical
calculations, and indeed holds for SL(2,3),



Sp(4) and G_2..

3. BEE CORERE
Very satisfied and many important results
and constructions have been obtained.

4. S%OWFTEOHEES R

We are going to do some detailed analysis
on our Conjectural Micro Reciprocity Law
and give detailed calculations for the
zeros of our zetas hoping to find some
hidden laws for the distributions of zeros
and possibly applications
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