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Strategy of Anderson localization via Green's function.

Abstract: In this talk, we will show the standard main steps of proving Anderson localization
through Green's function method: resonance window about the origin, elimination of double
resonances and resolvent iteration and then review the applications in Anderson model and

quasi-periodic model.
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Almost sure multifractal formalism for the density of states of Sturmian
Hamiltonians

Abstract: We study the multifractal structure of the density of states measure of Sturmian Hamil-
tonian H, , o for Lebesgue a.e. . We show that the relative topological pressure is C*, strictly
convex on (0, 00). Hence, for density of states measure N, », the multifractal formalism holds
for Lebesgue a.e. . Our approach is based on the relativized thermodynamic formalism, rela-

tivized variational principle in non-compact setting and classical multifractal analysis.
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Sharp phase transition for the type I operators

Abstract: We shall talk about sharp phase transition in frequency for the type I operators. This

is a joint work with Professor Svetlana Jitomirskaya.



5
(B WA F)

Anderson localization for the quasi-periodic CMV matrices with
Verblunsky coefficients defined by the skew-shift

Abstract: In this talk, quasi-periodic CMV matrices with Verblunsky coefficients given by the
skew-shift is considered. We obtain the positivity of Lyapunov exponents and Anderson local-
ization for almost all frequencies and large coupling parameter, which establish the analogous

results of one-dimensional Schrodinger operators proved by Bourgain, Goldstein and Schlag.
(Joint work with Yanxue Lin and Daxiong Piao.)
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Multifractal and universal structure of the
absolutely continuous spectral measure

Abstract: In this talk, we will show that there exists a dynamical [1/2, 1]-Hélder continuity vari-
ation for the absolutely continuous spectral measure. This phenomenon is closely linked with

the resonance of the fibered rotation number. Moreover, we can give a delicate characterization
of the picture of the spectral measure.
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Positive Lyapunov exponent for some Schrodinger cocycles over
multidimensional strongly expanding torus endomorphisms

Abstract: In the talk we are concerned with the discrete Schrodinger cocycle over two kinds
of expanding endomorphisms on d-dimensional torus with a large class of potentials and a big

coupling constant \, and will prove that the Lyapunov exponent L(E) > log A\/8 —log5/4 for
all energies E.
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Localization in periodic discrete Schrodinger equations with local
superquadratic conditions

Abstract: In this talk, we deal with the existence of localization for a class of periodic discrete
Schrédinger equations with local superquadratic conditions. The arising problem intensely
involves major difficulties including the indefiniteness of the associated variational problem,
the restriction of local superquadratic conditions and the boundedness of Cerami sequences.
New methods including weak*-compactness and an approximation scheme are developed to

conquer these difficulties. This is a joint work with Prof. Jianshe Yu.
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Edge statistics for random band matrices

Abstract: We prove local eigenvalue statistics at the spectral edge for random band matrices in

all dimension
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Spectrums of substitutional Hamiltonians

Abstract: We introduce our recent results on spectrum of 1D Schrodinger operator with po-

tentials generated by periodic doubling substitution and generalized Thue-Morse substitutions.
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Absolutely continuous spectrum of discrete one-side periodic
two-dimensional Schrodinger operators

Abstract: We study two dimensional discrete Schrodingder operators on lattice with one-side
periodic boundary condition. We prove that there exists a set where the ac spectrum of this kind

of operators is prohibited to appear, which is reminiscent of the Ishii-Pastur theorem in one
dimension.

H1C

(Institute of Science and Technology Austria)

Reducibility of quasi-periodic cocycles valued in symplectic groups

Abstract: Reducibility of quasi-periodic cocyles valued in symplectic groups is related to the
spectrum of discrete Schrodinger operators on strips. We will talk about a global reducibility
result: given one parameter family of such cocycles, for almost every parameter, either the max-
imal Lyapunov exponent is positive, or the cocycle is almost reducible to some precise model.
The techniques include Kotani thoery, KAM theory and in particular study of hyperbolicity of

renormalization operator. This is a joint work with Artur Avila and Raphaél Krikorian.
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Anderson localization for the quasi-periodic nonlinear wave equation

Abstract: We introduce the existence of Anderson localized states for the quasi-periodic non-

linear wave equation on Z'd. This is based on the joint work with Wei-Min Wang.
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Three types of exact mobility edges for 1D quasi-periodic models

Abstract: The mobility edge, originally proposed by Mott, is the critical energy that separates
the absolutely continuous spectrum from Anderson localization. We prove several classes of
physically experimentally realized 1D quasi-periodic models have exact mobility edges. In ad-

dition, we extend the mobility edge concept, i.e., the critical energy separating different spectra,

and introduce three types of exact mobility edges. This report is based on joint work with X.

Xia, J. You, Z. Zheng, Q. Zhou.
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On spectra of high order linearized operators around multi-solitons

Abstract:In this talk, I will report some progress related to the spectral analysis of linearized
operators around multi-solitons for (m)KdV equations. By employing the bi-Hamiltonian struc-

ture of the equations and the completeness relations of square eigenfunctions of the recursion

-11 -



operators, it was shown that such operators can be diagonalized to their constant coefficient
counterparts. Some applications are presented in classifications of solutions of linear problems

related to (m)KdV hierarchy and in asymptotic stability of their multi-solitons.
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Conditioned local limit theorems for products of positive random matrices

Abstract:For any integer d > 2, let (g,,)n>1 be a sequence of independent and identically dis-
tributed positive random d x d matrices. Consider the random matrix products G,, := g, - - - ¢1.
For any starting point v € R% with ||z|| = 1 and y > 0, we define the exit time 7,, =
inf{k > 1:y+log||Grz| < 0}. In this talk, we investigate the conditioned local probability
P(y + log||Gnz| € [0, A] + 2, Ty, > n) under various assumptions on y and z. For the case
where y = o(y/n), we establish precise upper and lower bounds for z within a compact inter-
val, and provide exact asymptotic results as = — oo. Furthermore, we explore the case where

y =< «/n and derive corresponding asymptotic expressions for different values of -.
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A random matrix model towards the quantum chaos transition conjecture

Abstract: Consider D independent random systems that are modeled by independent N x N
complex Hermitian Wigner matrices. Suppose they are lying on a circle and the neighboring
systems interact with each other through a deterministic matrix A. We prove that in the asymp-
totic limit N — oo, the whole system exhibits a quantum chaos transition when the interaction
strength ||A||ps changes. More precisely, when ||A|lgs > N°¢, we prove that the bulk eigen-
value statistics match those of a DN x DN GUE asymptotically and each bulk eigenvector
is equally distributed among all D subsystems with probability 1 — o(1). These phenomena
indicate quantum chaos of the whole system. In contrast, when ||A||gs < N~¢, we show that
the system is integrable: the bulk eigenvalue statistics behave like D independent copies of
GUE statistics asymptotically and each bulk eigenvector is localized on only one subsystem. In
particular, if we take D — oo after the N — oo limit, the bulk statistics of the whole system

converge to a Poisson point process under the DN scaling.
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