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Abstracts SN iHE

Ergodicities of affine Markov processes in total variation
distances

Shukai Chen, FEEFEI

Beijing Normal University Email: skchen@mail.bnu.edu.cn

Abstract:  For general affine Markov processes, we prove the ergodicity and exponential ergodicity in
total variation distances. Our methods follow the arguments of ergodic properties of Lévy-driven OU
processes and a coupling of CBI processes constructed by stochastic equations driven by time-space

noises. The strong Feller property is also considered. This is a joint work with Prof. Zenghu Li.

The Derrida—Retaux conjecture on recursive models

Xinxing Chen, FRHT

Shanghai Jiao Tong University Email: chenxinx@163.com

Abstract: We are interested in the nearly supercritical regime in a family of max-type recursive
models studied by Derrida and Retaux 2014, and prove that under a suitable integrability assumption
on the initial distribution, the free energy vanishes at the transition with an essential singularity
with exponent 1/2. This gives a weaker answer to a conjecture of Derrida and Retaux 2014. Other

behaviours are obtained when the integrability condition is not satisfied.
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A scaling limit theorem for Galton-Watson processes in varying
environments

Rongjuan Fang, 51548

Fujian Normal University Email: fangrj@fjnu.edu.cn

Abstract:  Branching processes in varying environments are time-inhomogeneous Markov processes
with the branching property. In this talk, we prove a scaling limit theorem for discrete Galton-Watson
processes in varying environments. A simple sufficient condition for the weak convergence of discrete
processes in the Skorokhod space is given in terms of probability generating functions. Discrete
processes satisfying the condition are constructed, which essentially give rise to all the continuous-state
branching processes in varying environments defined in Bansaye and Simatos (2015) and Fang and Li

(2021+). This talk is based on the joint work with Zenghu Li and Jiawei Liu.
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Limit theorems for the maximal particle in branching
Brownian motion in random environment

Haojie Hou, (ES=FN

Peking University Email: houhaojie@pku.edu.cn

Abstract:  We study the limit theorems for the right-most position of particles in branching Brown-
ian motion in spatial random environment in dimension one. More precisely, the random environment
is given by a stochastic process { = (£(x))yeRr which satisfies some conditions. We show that after
recentering and scaling, the maximum position M; of particles alive at time £ fulfill strong law of large
numbers under quenched law and central limit theorem under anealed law. Cerny and Drewitz (2020)

proved the invariance principle for branching random walk in spatial random environment.
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Hui He, {[#%

Beijing Normal University Email: hehui@bnu.edu.cn
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Limit theorems for a branching random walk with immigration
in a random environment

Chunmao Huang, &%
Weihai Campus of Harbin University of Technology Email: cmhuang@hitwh.edu.cn

Abstract: We consider a branching random walk with immigration in a random environment
¢, where { = (&) is a stationary and ergodic sequence of random variables index by time. Each
¢y corresponds to two distributions of point process on the real line: one determines the repro-
duction, and the other determines the immigration. Let Z; be the counting measure of the n-th
generation which counts the number of individuals in the 7n-th generation situated in a given set.
Considering that the corresponding branching process formed by the population is supercritical, we
study the asymptotic properties of the intrinsic sub-martingale of the process, and establish limit
theorems associated to the measures (Z;,), including central limit theorem, local limit theorem, mod-

erate deviation principle and a large deviation result as well as a convergence theorem of the free energy.

Well-posedness of martingale problem for SBM with interacting
branching

Lina Ji, ZRH0

South University of Science and Technology of China Email: jiln@sustech.edu.cn

Abstract: In this paper a martingale problem for super-Brownian motion with interactive branch-
ing is derived. The uniqueness of the solution to the martingale problem is obtained by using the
pathwise uniqueness of the solution to a corresponding system of SPDEs with proper boundary
conditions. The existence of the solution to the martingale problem and the Hélder continuity of the

density process are also studied.
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On the explosion of a class of continuous-state nonlinear
branching processes

Bo Li, Z

Nankai University Email: libo@nankai.edu.cn

Abstract: In this paper, we consider a class of generalized continuous-state branching processes
obtained by Lamperti type time changes of spectrally positive Levy processes using different rate
functions. When explosion occurs to such a process, we show that the process converges to infinity
in finite time asymptotically along a deterministic curve, and identify the speed of explosion for rate
function in different regimes. To prove the main theorems, we also establish a new asymptotic result

for scale function of spectrally positive Levy process.

Large deviations for a critical Galton-Watson branching process

Doudou Li, FE &

Beijing University of Technology Email: lidoudou@mail.bnu.edu.cn

Abstract: n this paper, we consider a critical Galton-Watson branching process Z;. First, we
investigate the asymptotic behavior of the moments of Z;;. Based on it, we obtain the large deviations
of Sz, = lez”l X, where {X; : i > 1} is a sequence of independent and identically distributed
random variables which is in the domain of attraction of an a-stable law with & € (0,2). We shall see
that the convergence rate is determined by the tail index of X and the variance of Z1. This is a joint

work with Professor Mei Zhang and Wanlin Shi.
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Speed of coming down from infinity for
fragmentation-Kingman’s coalescence processes

Peisen Li, =157

Beijing Institute of Technology Email: Peisenli@bit.edu.cn

Abstract:  Consider a fragmentation-Kingman’s coalescence process that comes down from infinity.
(meaning that there are infinitely many blocks at time 0, but there are finitely many of blocks at any
positive time f > 0). We show that there is a deterministic function v such that N;/v(t) — 1 as

t — 0, almost surely, where N (t) is the corresponding block counting process.

Entropic repulsion phenomena for Random Interlacements

Xinyi Li, Z=XE

Peking University Email: xinyili@bicmr.pku.edu.cn

Abstract: The model of random interlacements is the Poissonian collection of doubly-infinite
random-walk-like trajectories in 7%,d > 3. Originally introduced by Sznitman in 2007, this model
has received a lot of attention among the probabilist community. In this talk, we discuss some entropic
repulsion phenomena that emerged from the study of random interlacements. This is a joint work

with Zijie Zhuang (Peking University).
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Conditional Ll—Convergence for the martingale of a critical
branching process in random environment

Shengli Liang, RRF

Beijing Normal University Email: liangshengli@mail.bnu.edu.cn

Abstract:  Consider a critical branching process (Z,) in random environment (), a sufficient
condition is given for the corresponding martingale eZS—’:l to converge in Llorto degenerate under P,

the probability under which the associated random walk conditioned to stay nonnegative.

A Yaglom type asymptotic result for subcritical branching
Brownian motion with absorption

Jiaqi Liu, X 515
University of California San Diego Email: jill131@ucsd.edu

Abstract: In this talk, we will consider a slightly subcritical branching Brownian motion with
absorption, where particles move as Brownian motion with drift —+/2 + 2, undergo dyadic fission
at rate 1, and are killed upon hitting the origin. We are interested in the asymptotic behaviors of the
process conditioned on survival up to a large time t as the process approaches criticality. Results like
this are called Yaglom type results. Specifically, we will talk about the long run expected number of

particles conditioned on survival as the process approaches to being critical.
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Rongli Liu, XI5 7R

Beijing Jiaotong University Email: rlliu@bjtu.edu.cn

Abstract: ARG T SR 1 AE OB AR R AL SRR R 2 ST
W p(1 < p < 2) AEABRI, SR IEROE L =470 STHLHI A B AT iR, desioe
2 I

BEHLIFE F 57 2 BEHLIFNRIBERSE)EE (On the barrier problem
of branching random walk in time-inhomogeneous random
environment)

You Lv, 5%

Donghua University Email:lvyou@dhu.edu.cn

Abstract: We consider a supercritical branching random walk in time-inhomogeneous random
environment with a random absorption barrier. The position of the barrier depends on the generation
and the random environment. In each generation, only the individuals born below the barrier can sur-
vive and reproduce. We assume that the random environment is i.i.d., i.e., the branching-displacement
law of each generation is sampled independently according to a common distribution on the set of

point measures’ laws. We give some results on the survival probability and extinction rate.
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Limit theorems for CBI processes

Chunhua Ma, &4

Nankai University Email: mach@nankai.edu.cn

Abstract: 'We prove and extend some results stated by Mark Pinsky (1972). A CBI process with
branching mechanism ‘I’ and immigration mechanism @ may have two different asymptotic regimes
depending on fO |‘F du < 0 or f() |‘If du = o0. When the integral is finite, CBIs either
have a limit dlstr1but10n or a growth rate dlctated by the branching dynamics. When the integral is
infinite, immigration overwhelms branching dynamics. Asymptotics in the latter case are studied via a
non-linear time-dependent renormalization in law. Three regimes of weak convergence are exhibited.

This talk is based on a joint work with Clement Foucart and Linglong Yuan.

Noise effect on the speed of stochastic reaction-diffusion
equation with Holder dirft

Zhenyao Sun, fMRFE
Wuhan University Email: zhenyao.sun@gmail.com
Abstract: We consider the [0,1]-valued solution (uty : t > 0,x € IR) to the one-

dimensional stochastic reaction-diffusion equation with Wright-Fisher noise: d;u = 92u + f(u) +
6\/m W. Here, W is a space-time white noise, € > 0 is the noise strength, and f is a contin-
uous function on [0, 1] satisfying | f(z)| < C\/m . Note that f is not necessarily Lipschitz.
We assume the initial data satisfies 1 — 1o _y = ug = 0 for x large enough. Recently, it was proved
in [1] that the front of u; propagates with a finite deterministic speed V ¢, and under slightly stronger
conditions on f, the asymptotics of the V . was derived as the noise strength € approaches c0. In this
talk we report a result on the asymptotic behavior of V  as the noise strength € approaches 0: For a
given p € [1/2,1),if f(z) is non-negative, and is comparable with z? for sufficiently small z, then
V¥ ¢ is comparable with € 21+P for small €. This is based on my ongoing work with Clayton Barnes
and Leonid Mytnik.

(1]: Mueller, C., Mytnik, L. and Ryzhik, L.: The speed of a random front for stochastic reaction-

diffusion equations with strong noise. Commun. Math. Phys. (2021).
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Regeneration of a branching process with immigration in a
varying environment

Huaming Wang, F R
Anhui Normal University Email: hmking@ahnu. edu. cn

Abstract:  Consider a branching process with immigration in a varying environment. We assume
that each individual in the system produces a certain number of offspring according to some geomet-
rical distribution. If the number of individuals in the system is zero at time 11, we call 71 a regeneration

time. We give a criterion for the finiteness/infiniteness of the number of regeneration times.

Surviving ends in Bernoulli percolation on graphs roughly
isometric to a tree

Kainan Xiang, [E]7F 78

Xiangtan University Email: kainan.xiang@xtu.edu.cn

Abstract: Let G be an infinite locally-finite connected graph roughly isometric to a tree, and 0 a
fixed vertex of G. Given any p € (0,1). Then under a mild condition, the number of surviving ends
under Bernoulli-p bond percolation w on G a.s. either is 0 or has the cardinality of the continuum;
where a surviving end is an end of G induced by a surviving ray from o in the w. This shows that

Bernoulli-p bond percolations are roughly isometric invariant to a certain degree.
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SPDEs with non-Lipschitz coefficients and nonhomogeneous
boundary conditions

Xu Yang, #7)

North Minzu University Email: xuyang@mail.bnu.edu.cn

Abstract: In this talk we establish the strong existence, pathwise uniqueness and a comparison
theorem to a stochastic partial differential equation driven by Gaussian colored noise with non-
Lipschitz drift and diffusion coefficients with finite spatial domain and Dirichlet, Neumann or mixed
nonhomogeneous random boundary conditions. The Hélder continuity of the solution in both time

and space variables is also studied. This talk is based on a joint work with Jie Xiong.

Large deviations for level sets of the branching random walk

Shuxiong Zhang, K1

Beijing Normal University & South University of Science and Technology of China

Email: shuxiong.zhang@mail.bnu.edu.cn

Abstract:  Given a supercritical branching random walk {Zy}, > on R, let Z,([a, 00)) be the
number of particles located in the level set [a,00) at generation n. Denote by x* the speed of
maximal position of {Zn},o. It is well known that under some mild conditions, for x €
(0,x*),n"1log Z,([xn, o)) converges a.s. to some positive constant logm — I(x) asn — oo.

In this talk, we focus on the corresponding lower and upper deviation probabilities, i.e. the decay rate

of
P (Zn([xn,00)) <e™), ae€[0,logm—I(x))

and

P (Z,([xn,00)) > ™), ac [logm—I(x),logm)

20T
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Limit theorems for the minimal position of a branching random
walk in random environment

Xiaoyue Zhang, 5/)\IA

Capital University of Economics and Business Email:zhangxiaoyue@cueb.edu.cn

Abstract: We consider a branching system of N-valued random walks with a random environment
in location. We will give the exact limit value of %, where M, denotes the minimal position of the
branching random walk at time 71. A key step in the proof is to transfer our branching random walks
with a random environment in location to branching random walks with a random environment in

time, by use of Bramson’s “branching processes within a branching process” (1978).

On Geometries of Finitary Random Interlacements

Yuan Zhang, 5K/&

Peking University Email:zhangyuan@math.pku.edu.cn

Abstract: In this talk, we discuss geometric properties of Finitary Random Interlacements (FRI)
FI'Tin Z%. We prove that with probability one FZ T has no infinite connected component for all
sufficiently small fiber length T" > 0, and a unique infinite connected component for all sufficiently
large T. At the same time, although FRI may not enjoy global stochastic monotonicity with respect
to T, we prove the existence of a critical Tc(u) for all large . Moreover, we find the chemical
distance on the infinite cluster is of the same order as Euclidean distance as well as a local uniqueness re-

sultfor all sufficiently large T. Researches joint with E.B. Procaccia, J. Ye, Y. Xiong, Z. Cai, and X. Han.
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