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WFZe R RO EE (J530) : In terms of mathematics, there are some remarkable advances:

(1) We introduce genuine non-abelian zeta functions and study their basic properties;
(2) We intensively study semi-stable lattices and expose their relation with Arthur
truncation of trace formula; (3) We find a natural relation between our theory of zetas
and Langlands’ theory on Eisenstein systems; (4) This then with an advanced
Rankin-Selberg and Zagier method leads to the discovery of abelian zetas associated to
(reductive group, maximal parabolic subgroup)s and hence an exposition of a hidden role
played by symmetry in the Riemann Hypothesis; (5) We initiate a program on using stability
to establish a general (non-abelian) Class Field Theory for p-adic number fields and
function fields over finite fields, under the framework of Tannakian category theory
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In terms of mathematics, there are some
remarkable advances:

(1) We for the first time offer a general
non—abelian class field theory for Riemann
surfaces using semi-stable parabolic
bundles and Tannakian category theory;
(2)We expose genuine non—abelain zeta
functions for function fields over finite
fields, by a natural weighted count on
points of moduli spaces of semi-stable
bundles;

(3)We introduce

functions for number fields as certain

non—abelain zeta

natural integrations over moduli spaces of
semi—stable lattices and moreover expose
there
Eisenstein

relation with what we call
periods
integrations of Eisenstein series;

(4)We expose an intrinsic relation between
stability of and Arthur’ s
analytic truncation used in trace formula,
motivated by a work of Lafforgue;

(5) We give a geometric characterization
of semi-stable O_F-lattices of rank two in
terms of what we call generalized Siegel
distances between the moduli points and
all cusps;

(6)We introduce general abelian zeta
functions associated to (G,P), where G
reductive groups and P their maximal
parabolic subgroups, using
Langlands—Siegel’s work on Eisenstein
series and an advanced Rankin—Selberg
methods used in relative trace formula;
this then further exposes the role of
symmetries, including of that of Weyl, in
the corresponding Riemann Hypothesis;

(7) We for the first time systematically
use stability to study
properties, particularly,
field theory;

(8) Our works have influenced many others:
Say the proof of the Riemann Hypothesis for
zetas associated to SL(2) by J. Lagarias
(Univ. of Michigan), M. Suzuki (Tokyo
Univ), T. Hayashi (Oki); the proof of the
Riemann Hypothesis for zetas associated to
SL(3), SL(4), SL(5) of H. Ki (Yonsei Univ)
and to G_2 by Suzuki, the proof of the
conjectural functional equation for zetas
associated to (G,P) by Y. Komori (Nagoya
Univ, now Rikkyo Univ), a computer program

associated to

lattices

arithmetic
general class

to offer zetas associated to SL(n) by
00yama (Kyushu Univ), and a more recent
result of Ki, Komori and Suzuki on weak
Riemann Hypothesis for zetas associated
(G,P), to mention a few.

(9)We together with Zagier Max-Planck
Institute for Mathematics, College de
France) offer a general relation for
Deligne products associated to moduli
spaces of punctured Riemann surfaces among
Weil-Petersson line bundles and
Takhtajan—Zograf line bundles;

(10)We together with W.-K. To (National
Univ  of Singapore) and K. Obitsu
(Kagoshima Univ), obtain asymptotic
behaviors of Takhtajan—Zograf metrics
when degenerating to the boundary;

(11) We, together with H. Kim (Toronto
Univ), using analytic method, namely, a
result of Langlands on Eisenstein series

an advanced Rankin—Selberg method in
relative trace formula due to
Jacquet—-Lapid—Rogowski, obtain volumes of
Arthur’ s truncated domains. Based on this,
we also obtain a general formula for modul i
spaces of semi-stable lattices. This is
totally different from the algebraic
method used by Harder-Narasimhan in
dealing with moduli spaces of vector
bundles;

(12) We have exposed the additive structure
of our high rank zeta functions, and hence
open an important initial door to find
structural applications of our high rank
zetas and zetas associated to (G, P)

All these are parts of our active on—going
in which we use stability to
study non—abelian zeta functions and class
field theory, and expose the role of
played 1in the

program

symmetries Riemann

Hypothesis.
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