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The theme of the conference

The conference aims to bring together leading experts and early-career researchers
in the field of probability and statistical physics, with the overall goal to present the
most active research in current times and discuss future directions. Around 50
participants from China and oversea are expected. It will be held at Tsinghua Sanya

International Mathematics Forum (TSIMF), from January 22nd to 26th, 2024.

Description of the aim

In the last two decades, there has been great progresses in probability and / (i
statistical physics. In particular, four Fields Medals and two Wolf Prizes Were/ /

awarded to probabilists in the past twenty years. In addition, probability and /
statistical physics recently have generated increasing interactions with other ﬁeid}q
of mathematics, including algebra, complex analysis, geometry, PDEs statls C¥
and theoretical computer science, etc. This workshop will bring togethe eé/érts
talk about recent developments in probability and related fields, dlscu$s resé«érckx [

problems of mutual interest, and initiate new collaborations. : : / ]
/ /
/

Location

Venue: Room A-110, TSIMF
Online Zoom ID: 697 103 7616 Password:TSIMF

/ s



Schedule

) Monday Tuesday Wednesday Thursday Friday
Time&Date (January 22) (January 23) (January 24 ) (January 25) (January 26 )
7:30-8:30 Breakfast

9:00-9:40 Xicheng Zhang Jian Wang Rongfeng Sun Ryokichi Tanaka Wei Wu
9:50-10:30 Tatyana Turova Mfelx1m111an Marcin Lis Ron Peretz Roberto
Nitzschner Fernandez
10:30-11:00 Coffee Break
11:00-11:40 Yichao Huang Pierre Tarres Shuo Qin Shangjie Yang Frederik Klausen
12:00-13:30 Lunch
14:00-14:40 Chandra Nair Xiangdong Li Xinxin Chen Yuri Suhov
14:50-15:30 Zhangsong Li Zhigang Bao Longmin Wang Zherui Fan
Free Discussion
13:30-17:00
15:30-16:00 Coffee Break Coffee Break
16:00-16:40 Yinshan Chang Lun Zhang Xiaodan Li Senya Shlosman
Yuval Peres
16:50-17:30
(open problems)
17:30 Dinner Banquet Dinner

18:00-20:00
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Phase transition for the smallest eigenvalue
of covariance matrices

Zhigang Bao (fifl )
Hong Kong University of Science and Technology

In the study of extreme eigenvalues of Wigner matrices and the largest eigenvalue
of sample covariance matrices, it has been established that a weak 4th moment
condition is necessary and sufficient for the Tracy-Widom law to hold. In this talk,
we will show that the Tracy-Widom law is more robust for the smallest non-zero
eigenvalue of the sample covariance matrix. We will specifically illustrate a phase
transition from the Tracy-Widom distribution to a Gaussian distribution when the
tail exponent of the matrix entry distribution crosses the value of 8/3. This talk is

based on ajoint work with Jaehun Lee and Xiaocong Xu.

Littlewood-Offord problems for Curie-Weiss models

Yinshan Chang (% & LU | \ }\ ‘

Sichuan Unlver31ty / |
////// // /

Classical Littlewood-Offord problems concern the upper bound of the pr(bbablh
that certain linear combination of Rademacher series belongs to certain, mte‘rvél\ |

In 1D case, the first result appears in the study of real roots of random polynom1 l/s/ )

by Littlewood and Offord. We replace 1ndependent Rademacher serles by
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Conditioned branching random walk and
related problems

Xinxin Chen (FsHrifr)
Beijing Normal University

We consider a supercritical branching random walk on the real line in the so called
$\kappa$-case where the whole system a.s. goes to $+\infty$ eventually, and the
additive martingale converges a.s. and in mean to some non-degenerate random
variable $W_\infty$ under suitable moment condition. When $\kappa=1$, we are in
the boundary case where the additive martingale needs to be replaced by derivative
martingale $D_\infty$. We study the asymptotical behaviors of the branching
random walk conditioned on large $W_\infty$ (or $D_\infty$). We will also discuss

several related problems on martingale limits and conditioned laws. This is based

onjoint works with L. de Raphelis and with B. Mallein.

VYV |
/)

Uniqueness of the critical long range percolation metrics////

Zherui Fan((EH &)
Peking University

Lu-Jing Huang.
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High-temperature cluster expansion for quantum
spin lattice systems

Roberto Fernandez
Utrecht University (Emer.) and NYU Shanghai

We develop a novel cluster expansion for finite-spin lattice systems subject to
multi-body quantum ---and, in particular, classical--- interactions. Our approach is
based on the use of the Mobius transform instead of the usual " "$\pm 1$ trick",
introduced by Mayer. Our treatment is inspired by work by Park, but leads to
explicit expansions in a $\beta$-dependent effective fugacity, instead of a Kirwood-
Salzburg system of equations. The resulting series provide an explicit perturbative

evaluation of free energy and correlation functions at small $\beta$ which leads to

improved estimations of their range of analyticity. Jointly with Nguyen Tong Xuan
(NYU Shanghai).

Introduction to a probabilistic approach to the Toda
conformal field theory

\
Yichao Huang (¥ %) } ‘ J
Beijing Institute of Technology ////// // g

based on the theory of Gaussian Multiplicative Chaos. While this is an éxten51on
a probabilistic approach to the Liouville conformal field theory developegi

David-Guillarmou- Kup1a1nen Rhodes—Vargas and collaborators, some po

)//)////J

the physics literature) allowing us to rediscover certain key d*ff/'e/ntlaI equat
recorded by Fateev-Litvinov. If time permits, I W111 brleﬂy oélmep/

,,,,,,

difficulties of extending 1ntegrab111tyresults to the}ddacas/e ////
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Phase transitions of the graphical representations
of the Ising model

Frederik Ravn Klausen
University of Copenhagen

After much success in using the double random current representation in the study
of the Ising model, Duminil-Copin posed the question in 2016 of determining the
(percolative) phase transition of the single random current. By relating the single
random current to the loop O(1) model, we prove polynomial lower bounds for path
probabilities (and infinite expectation of cluster sizes) for both the single random
current and loop O(1) model corresponding to any supercritical Ising model on the

hypercubic lattice. Thereby partially resolving the posed question.

In this talk, I will gently introduce graphical representations of the Ising model and
their relations through the uniform even subgraph. Afterward, we discuss new
results whose surprising proof takes inspiration from the toric code in quantum

theory.

Based on joint work with Ulrik Tinggaard Hansen and Boris Kjeer:
https://arxiv.org/abs/2306.05130.

Random matrix and Brownian motion ) \ |

Xiangdong Li(Z M%) ’, | ///

Chinese Academy of Sciences

Random matrix theory can be tracked back to the works of Wlshart anzY/I%/

,,,,,,,

the LLN and CLT for the Generahzed Dyson ]rowman motlon //

“W(



2~

—

~— ISIMF

Z.onvergence of contour functions of conditioned
Galton-Watson trees

Xiaodan Li(ZBF})
Shanghai University of Finance and Economics

The conditional law of Brownian motion given its local time process was first
characterized by Warren and Yor through a space-time transformation of the
burglar and by Aldous through a time-changed Kingman's coalescent. Then we are
motivated to study this kind of conditioned Brownian motion based on the
correspondence between trees and continuous functions. In this talk, we will show
the contour functions of Galton-Waston trees with immigration conditioned on

their size at each generation converge to the conditioned Brownian motion, which

is a self-repelling diffusion investigated by Aidekon, Hu, Shi and Lupu, Sabot,
Tarres. This talk is based on a joint work with Chengshi Wang and Yushu Zheng.

Low-Degree Hardness of Detection for Correlated
Erd\H{o}s-R\'enyi Graphs

Zhangsong Li(Z=#540)
Peking University

,,,,,

algorithms on correlation detection and exact matching reem#eryﬁﬁ;?é#—‘ J

essentially the best possible. Based on a joint work w1th Jian Dlng/aAJHang D1.
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On the duality between height functions and
continuous spin models

Marcin Lis
Vienna University of Technology

We revisit the classical phenomenon of duality between random integer-valued
height functions with positive definite potentials and abelian spin models with O(2)
symmetry. We use it to derive new results in quite high generality including: a
universal upper bound on the variance of the height function in terms of the
Green's function (a GFF bound) which among others implies localisation on
transient graphs; monotonicity of said variance with respect to a natural

temperature parameter; the fact that delocalisation of the height function implies a

BKT phase transition in planar models; and also delocalisation itself for height
functions on periodic ' almost" planar graphs. This is joint work with Diederik van

Engelenburg.

Chasing two problems in information theory

Chandra Nair

/
The Chinese University of Hong Kong /////

This talk will highlight instances where chasing to solve two open p/roblems ﬁlﬁk
information theory has led to new insights and techniques of broader 1nterest T ﬁ/ )
open problems are related to determmmg the capacity regions in two central

new technlques and proof ideas. The talk will highlight the technlques and 1de S |
)))

and present a conjecture that goes beyond the two open problems.

7/ /1

,,,,,,,,,,
//////
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Ik deviation lower bounds for the simple random walk

Maximilian Nitzschner
Hong Kong University of Science and Technology

In this talk we present large deviation lower bounds for the probability of certain
bulk-deviation events depending on the occupation-time field of a simple random

walk on the Euclidean lattice in dimensions larger or equal to three.

As a particular application, these bounds imply an exact leading order decay rate
for the probability of the event that a simple random walk covers a substantial
fraction of a macroscopic body, when combined with a corresponding upper bound
previously obtained by Sznitman. As a pivotal tool for deriving such optimal lower

bounds, we recall the model of tilted walks which was first introduced by Li in order

to develop similar large deviation lower bounds for the probability of

disconnecting a macroscopic body from an enclosing box by the trace of a simple

random walk. We then discuss a refined local coupling with the model of random

/

tilted walk. Based on joint work with A. Chiarini (University of Padova). /]
[ ‘ “ ////////
i I (

f/!/,///,{/
SN

/ | / //‘J |
/) )
7
/'/ g
{/ ‘/\ [ [

interlacements which is used to locally approximate the occupation times ofth/e//




2~

—

~, SMF

Granular and Asynchronous DeGroot Dynamics

Ron Peretz
Bar-Ilan University

MH DeGroot (1974) proposed the following model of opinion dynamics: nodes of a
graph hold real-valued opinions. At discrete periods, the nodes simultaneously
update their opinions by replacing their current opinion with the (possibly
weighted) average of the opinions of their neighbor. We study two variations of
Degoot's model: the m-granular and the asynchronous DeGroot dynamics. In the m-
granular variation, opinions are rounded to the nearest integer multiples of 1/m
with one's own opinion serving as a tiebreaker. In the asynchronous variation, the

nodes update their opinions at the rings of iid Poisson clocks on the nodes.

Two features that are well-known to hold in the classic model are shown to hold in
the variations: the conversion of opinions and the (approximate) consensus of
limiting opinions. In the m-granular variant, we focus on its robustness to the
presence of stubborn agents, nodes who never update their opinion. In th}z
asynchronous variant, we attain sharp estimates of the convergence rate and the

variance of the limit consensual opinion.
The talk is based on two joint papers:

11777 /////
Gideon Amir, Itai Arieli, Galit Ashkenazi-Golan, and Ron Peretz. "Granular DeGrog

arXiv preprint arXiv:2209.05764 (2022).
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Recurrence and Transience of Multidimensional
Elephant Random Walks
Shuo Qin (i)
NYU Shanghai

The elephant random walk has generated much interest in the recent years. We
prove a conjecture by Bertoin that the multidimensional elephant random walk
(MERW) on the d-dimensional lattice is transient if d = 3. In dimensions d=1, 2, we
prove that phase transitions between recurrence and transience occur at p=(2 d+1)

/(4 d), which closes the question on the transience and recurrence of MERWs.

Plane Partitions, Pedestals, Tsetlin Libraries, Pop Shuffles,
Left-Regular Bands And The Miracle of Integer Eigenvalues

Senya Shlosman
Skoltech Center of Advance Studies

eigenvalues.
This is joint work with Richard Kenyon, Maxim Kontsevich, Oleg Ogie

Vetsy/ |
Cosmin Pohoata and Will Sawin. ////// /

The reference: http://arxiv.org/abs/2401.05291
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Several results on hard-core models

Yuri Suhov
Pennsylvania State University

Hard-core models have applications and attract attention in a number of areas. I
will report some results on both classical and quantum hard-core models and
discuss various aspects: algebraic, geometric. combina-torial and probabilistic.
The talk will not assume any preliminary knowledge apart from basic concepts of

Probability theory and Functional Analysis.

Diameter of Random Spanning Trees in Random
Environment
Rongfeng Sun (FMEEH)
National University of Singapore

We introduce a new spanning tree model which we call Random Spanning Trees/in //
Random Environment (RSTRE). As the inverse temperature \beta varies, %t ( |
interpolates between the uniform spanning tree and the minimum spanninyg%,eg/// |
On the complete graph with n vertices, we show that with high prdbé}ﬁ/r}(,/é%
diameter of the random spanning tree is of order n~{1/2} when \beta :o(n/lqg\\), /
and is of order n~{1/3} when \beta > n~{4/3} log n. Based on joint work with Ll/l é

n
/]

Makowiec and Michele Salvi. Yy / /
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Glauber-Exclusion dynamics: rapid mixing regime

Ryokichi Tanaka
Kyoto University

We show that for any attractive Glauber-Exclusion process on the one-dimensional
lattice of size N with periodic boundary condition, if the corresponding
hydrodynamic limit equation has a reaction term with a strictly convex potential,
then the total-variation mixing time is of order O(log N). In particular, the result
covers the full high-temperature regime in the original model introduced by De
Masi, Ferrari and Lebowitz (1985). Joint work with Kenkichi Tsunoda (Kyusyu

University).

The *-Edge Reinforced random walk, bayesian statistics
and statistical physics

Pierre Tarres
NYU Shanghai \ \ }
‘ /|

We will discuss recent non-reversible generalizations of the Edge- Remf?/e /
7
Random Walk and its motivation in Bayesian statistics for variable or((é/

\\\;

Freedman (1982), and its mixing measure can be explicitly computed. It can alsQ/

associated with a continuous process called the *-Vertex Reinforced Random V\// ]4

/

which itself is in general not exchangeable. We will also discuss some pro

/ /’P? %

that process. Based on joint work with S. Bacallado and C. Sabot.
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Covariance Structure of Coulomb System

Tatyana Turova
University of Lund, Sweden

We consider a system of particles on a finite interval with Coulomb 3-dimensional
interactions between close neighbours, i.e. only a few other neighbours apart. This
model was introduced by Malyshev to study the flow of charged particles. The aim is
to describe the distribution of the configuration of particles when their number

goes to infinity.

Previously studied case of the nearest-neighbours interactions only offers a rich
picture of phase transitions depending on the external force. Here we consider

models where the interactions go beyond the nearest-neighbours ones. This leads

to qualitatively new features even when the external force is zero. The order of the
covariances of distances between pairs of consecutive charges is changed when
compared with the former nearest-neighbours case, and moreover the covariances
exhibit periodicity in sign: the inter-spacings are positively correlated if thﬁ/
number of inter-spacings between them is odd, otherwise, they are negatwély

correlated.

In the course of the proof we derive Gaussian approximation for the/Z[nt/ﬂl i
distribution for dependent variables described by a Gibbs dlstrlbutlo/ﬁ/a(nd léfe//
this result to the Central Limit Theorem for dependent random variables. (1

/‘fs

Periodic homogenization for Levy-type operators

Jian Wang (- fi)
Fujian Normal University 7 / / //

“‘\\
\

studied intensively recently, and all known works are maln/Idevote(:f/

qualification results, that is, to determine the exp11c1t form of the 11m1t1 )g 9p rato
In my talk, we establish a quantitative version ofA{omogenlzatlon ;/f ’

operators on with periodic coefﬁc1ents This is based on Jomt Work

Zhen- Q1ngChenandTakasthumagal Vv ay e / / J ) )

’ f
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Hausdorff spectrum for branching random walks
on free groups
Longmin Wang (&)

Nankai University
Consider a supercritical branching random walk taking values on a free group. We
compute simultaneously the Hausdorff dimensions of the level sets $E(\alpha, \,
\beta)$ of infinite branches in the boundary of the tree (endowed with its standard
metric) along which the speed of the BRW have limit points belonging to the given
interval $[\alpha, \, \beta]$. Based on joint work with Shuwen Lai (NKU) and Heng
Ma (PKU).

Scaling limit of the continuous solid on solid model

Wei Wu (2 4)
NYU Shanghai

We prove that the Scaling limit of the continuous solid on solid model is a multlp)é/

of a Gaussian free field (joint work with Scott Armstrong)

arandom environment N \ L

Shangjie Yang ({7 M 7)
Bar-Ilan University

jumping rates of particles are independently sampled from a common law Wth i

such that a random walk on the whole line is transient. We prove palynongg/]ga“ O
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Gap probability for the hard edge Pearcey process

Lun Zhang(ik£)
Fudan University

The hard edge Pearcey processis universal in random matrix theory and many other
stochastic models. In this talk, we consider gap probabilityfor the
thinned/unthinned hard edge Pearcey process over the interval (0,s). By working on
the relevant Fredholm determinants, we obtain an integral representation of the gap
probability via a Hamiltonian related a system of coupled differential equations and
the large gap asymptotics. Moreover, we also establish asymptotic statistical
properties of the counting function for the hard edge Pearcey process. This talk is

based on joint works with Dan Dai, Shuai-Xia Xu and Luming Yao.

SDEs with supercritical distributional drifts

Xicheng Zhang (5K i 7K)
Beijing Institute of Technology

Let $d\geq 2$. In this paper, we investigate the following stochastic differenitjé/ﬁ |
equation (SDE) in ${\mathbb R}~d$ driven by Brownian motion '/
$${\rm d} X_t=b(t,X_t){\rm d} t+\sqrt{2}{\rm d} W_t,$$ '/
where $b$ belongs to the space ${\mathbb L}_T~q \mathbf{H}_p~\alpha$ Wl’dh [/
$\alpha \in [-1, 0]$ and $p,q\in[2, \infty]$, which is a distribution- Valued/ I}d
divergence-free vector field. In the subcritical case $\frac dp+\frac 2q<1+</fp/l'{$/// /

establish the existence and uniqueness of a weak solution to the integral equatm\ “ ‘3 \
$$X_t=X 0+\11m {n\to\mfty}\mt t_0b_n(s,X s){\rm d} s+\sqrt{2}W t.$$ /

taken in the $L~2$-sense. In the critical and supercritical case $1+\alpha\leq\fra
dpt\frac 2q<2+\a1pha$ assuming the initial distribution has an $;VZ$ de;féf/}///

convergence of mollifying approximation solutlons Wlthou’t the neé/d/t u ct'a

subsequence. To illustrate our results, we prov1de example/s of §Zv/u351an random

/
fields and singular 1nteract1ng particle systems 1nclud1n/ YHG/YM/;H /n '
vortex models. (This is a joint work with Zimo Hao). o r(
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Welcome to TSIMF

The facilities of TSIMF are built on a 23-acre land surrounded by pristiné*//’/”"i?
environment at Phoenix Hill of Phoenix Township. The total square footage of al
the facilities is over 29,000 square meter that includes state-of-the-art confer/ ne /
facilities (over 10,000 square meter) to hold many international Workshops /
simultaneously, two reading rooms of library, a guest house (over 10,000 scjutatr}o
meter) and the associated catering facilities, a large swimming pool gy 4nc
sports court and other recreational facilities. /////

\ \\\\ \\(
Management Center of Tsinghua Sanya International Forum is responzﬂﬁe f(;ﬂ
construction, operation, management and service of TSIMF. The n‘ns/sloﬁ /0{7
is to become a base for scientific innovations, and for nurtotm; of/lrgo ati
human resource; through the interaction between leadmg maﬁtheﬁ{at{'l
core research groups in pure mathematics, applied mathematlcs statisti

VD))
theoretical physics, applied physics, theoretical blology a the

disciplines, TSIMF will provide a platform for ex?/ng neW dir

new methods, nurturing mathematical talents , Wo/ky
A2

mathematical research in China. YA

/ / /
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About Facilities

X FEE rark pian i

T fEJ"F'Jr“
%K}% Conveniel

Restaurant

4= N
Bl Master Garden|
Math Trail

TR

Tsinghua Road

Park Entrance

BtIEFEL

Bus Stand

Registration

Conference booklets, room keys and name badges for all participants will be -
distributed at the front desk. Please take good care of your name badge. It 1s a)7/ /)

your meal card and entrance ticket for all events.

Guest Room

Wi-Fi (Password: ts1mf123) TV alr
i
conditioning and other ut111t1es vy

Family rooms are also equipped with

kitchen and refrigerator.
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Library

Opening Hours: 09:00am-22:00pm

TSIMF library is available during the
conference and can be accessed by using your
room card. There is no need to sign out books
but we ask that you kindly return any

borrowed books to the book cart in library

before your departure.

In order to give readers a better understanding of the contributions nr{ade by t é ‘
Fields Medalists, the library of Tsinghua Sanya International Mathematics, ForL}/Z‘y(/
(TSIMF) instituted the Special Collection of Fields Medalists as permané

collection of the library to serve the mathematical researchers andr egders /
So far, there are 234 books from 47 authors in the Special COHeCtIO\n of ‘ield

Medalists of TSIMF library. They are on display in room A220. The Pa; }101pant3jgj )

welcome to visit.
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Restaurant

All the meals are provided in the restaurant

| (Building B1) according to the time schedule.

Breakfast 07:30-08:30 JaiiH
Lunch 12:00-13:30 ¢ .
Dinner 17:30-19:00 ffy

== 1 > N\ Building 1 (B1).

\ ) RN
)

/ // ’//:/ /,/////’/
/ / // / /

The gym is located in the Building 1 (B1), opposite to the reception hall. The

provides various fitness equipment, as well as pool ?g, tennis;t/.a)ﬁ?yé
/ = /,, // ///// /
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Playground

Playground is located on the east of the central
gate. There you can play basketball, tennis and
badminton. Meanwhile, you can borrow table

tennis, basketball, tennis balls and badminton at

the reception desk.

Swimming Pool

Please note that there are no lifeguards. We will not
be responsible for any accidents or injuries. In case
of any injury or any other emergency, please call
the reception hall at +86-898-38882828.

Free Shuttle Bus Service at TSIMF

We provide free shuttle bus for participants and you
are always welcome to take our shuttle bus, all you

need to do is wave your hands to stop the bus.

Destinations: Conference Building, Reception

Room, Restaurant, Swimming Pool, Hotel etc.

AR ZEFEZEE Shuttle Bus Route

Reception Room

Restaurant

Conference

Building

A

==
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Contact Information of Administration Staff

Location of Conference Affairs Office: Room 104, Building A
Tel: 0086-898-38263896

Conference Manager: Shouxi He il &

Tel:0086-186-8980-2225

Email: hesx@tsimf.cn

Location of Accommodation Affairs Office: Room 200, Building B1
Tel:0086-898-38882828

Accommodation Manager: Ms. Li YE -]

Tel: 0086-139-7679-8300

Email: yeli@tsimf.cn

* Reception duty hours: 7:00-23:00, chamber service please call: 0086-

38882828 (exterior line) 80000 (internal line)
* Room maintainer night duty hours: 23:00-7:00, if you need maintenance

services, please call: 0086-38263909 (exterior line) 30162 (internal line)

Director Assistant of TSIMF
Kai CUI €8l

Tel/Wechat: 0086-136-1120-7077
Email :cuikai@tsimf.cn

Director of TSIMF
Prof.Xuan GAO &8

Tel: 0086-186-0893-0631
Email: gaoxuan@tsinghua.edu.cn
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