e

~—y TSIV

Tsinghua Sanya Intex

Welcome to TSIMF

The facilities of TSIMF are built on a 23-acre land surrounded by pristine environment at Phoenix
Hill of Phoenix Township. The total square footage of all the facilities is over 29,000 square meter that
includes state-of-the-art conference facilities (over 10,000 square meter) to hold many international
workshops simultaneously, two libraries, a guest house (over 10,000 square meter) and the associated
catering facilities, a large swimming pool, gym and sports court and other recreational facilities.

Mathematical Sciences Center (MSC) of Tsinghua University, assisted by TSIMF's International
Advisory Committee and Scientific Committee, will take charge of the academic and administrative
operation of TSIMF. The mission of TSIMF is to become a base for scientific innovations, and for
nurturing of innovative human resource; through the interaction between leading mathematicians and
core research groups in pure mathematics, applied mathematics, statistics, theoretical physics, applied
physics, theoretical biology and other relating disciplines, TSIMF will provide a platform for exploring
new directions, developing new methods, nurturing mathematical talents, and working to raise the
level of mathematical research in China.
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About Facilities
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X Pa r k P I a n Service Center
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Restaurant

Park Entrance

EE% Conference Building Eiﬁﬂ:_m: ﬁ%

Parking Lot Bus Stand Playground

Registration

Conference booklets, room keys and name badges for all participants will be distributed
at the Registry. Please take good care of your name badge. It is also your meal card and

entrance ticket for all events.

Guest Room

Conference Center can receive about 378 people having both single and double rooms,

and 42 family room:s.


http://www.tsimf.cn/en/news/list?gid=47&nav=1
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All the rooms are equipped with: free Wi-Fi, TV, air conditioning and other utilities.
Family rooms are also equipped with kitchen and refrigerator.

Library
Opening Hours: 08:00am-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.

Restaurant

—.

All the meals are provided in the Chinese Restaurant (Building B1) according to the

time schedule.

Breakfast 07:30-08:30
Lunch 12:00-13:30
Dinner 17:30-19:30

Laundry

Opening Hours: 24 hours



<

Conference Brochure

The self-service laundry room is located in the Building 1 (B1), next to the shop.
Convenience Store

The convenience store 1s located in Building 1 (B1), next to the laundry.
The store sells snacks, beer, soft drinks, notepads, bathing suits and various

etc.
Gym
Opening Hours: 17:30am-22:30pm
The gym is located in the Building 1 (B1), opposite to the reception hall. The gym
provides various fitness equipment, as well as pool tables, tennis tables and etc.
Playground
Opening Hours: 17:30am-22:30pm
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

Opening Hours:  17:30pm-22:30pm
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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.
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Pool Rules

Use pool at your own risk. There is no lifeguard on duty. We are not responsible for accidents or

injuries.

1. Safety first. Please obey all safety regulations.

2. Pool hours must be followed.

3. Do not swim if you are suffering from skin sores, infections, mental illness or epilepsy.
Unaccompanied children are not allowed to swim. Do not take any dangerous things into the
pool.

4. You should warm yourself up first before entering the pool. Appropriate clothing must be worn

at all times.

Obey instructions of the pool manager. No running or horseplay.

Beginners should wear swimming rings, and stay away from the deep water area.

If you feel unwell, please get out of the pool immediately.

No diving, running, pushing and horseplay. Please keep the pool clean.

© N,

Tsinghua Sanya International Forum Management Center
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Guests Notice

Special notes:

Please DO NOT drink tap water. Free bottled water will be provided.

Safety tips:

Please make sure the all doors and windows are locked before you leave the room.
Please do not smoke in the bed.

Please do not throw burning cigarettes into the dustbin.

Pay attention that the voltage used in China is 220V. Do not use anything with

different standard without a proper adapter.

If you lose the room keys, please call 80001. You can use the telephone from the other

guest rooms to call us.

Room service:

We provide 24-hours room service. If you have any problems with your room, please

call at 80000/80001.

Telephone services:
1. In case of emergency, please call the reception desk at +86-898-38882828.

2. Calling from room to room: dial 6+the number of apartment + room number. For

example, C1-201, dial 61201.
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3. The room telephone can’t be used to make calls outside the hotel.

Wi-Fi:

All rooms are equipped with free Wi-Fi.

Morning call service:

If you need morning call service, please call the room service at 80001.

Shuttle Service:

We have shuttle bus to take participants to the airport for your departure service. Please feel free to
contact Ms. Li Ye ("-#1) if you have any questions about transportation arrangement. Her cell phone
number is (0086)139-7679-8300. We would provide transportation at the Haipo Square (3 3%)
of Howard Johnson for the participants who will stay outside TSIMF.

Check out:
1.Please leave the room keys on the night table when you check out.

2. Make sure you will take all of your belongings with you.
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Contact Information of Administration Staffs

Location of Conference Affair Office:

Room 104, Building A

Location of Accommodation Affair Office
Room 200, Building B1

Accommodation Manager:

Ms. Li Ye M
Tel: 0086-139-7679-8300

E-mail: yeli@tsimf.cn

Emergency Contact:

Prof. Xuan Gao =14

Tel: 0086-186-0893-0631

E-mail: gaoxuan@tsinghua.edu.cn
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Workshop on Nonlinear PDE and Mathematical

Physics Dec. 5--Dec. 9
Time & .
Date Mon (Dec.05) Tue (Dec. 6) Wed (Dec.7) | Thurs (Dec. 8) | Fri (Dec.9)
7:30-8:30 Breakfast
8:30-9:15 Mam.lel del Maria Esteban Junch?ng Susam'la' Eric Sere
Pino Wei Terracini
9:20-10:05 Nam}&won Jean Dolbeault Wenming Juan Davila Yuxia Guo
Kim Zou
10:05-10:30
. h h ..
10:30-11:15 Hua Chen Yoshio . Tohru Daomin Cao Shuangjie
Tsutsumi Ozawa Peng
Yanh Zhiqi Pi 1
11:20-12:05 |  Zhaoli Liu | Tai-Chia Lin anheng 'qiang 1erpac’o
Ding Wang Esposito
12:05-13:30 Lunch
Monica Filomena
14:10--14: istoi
0 55 Musso Pacella Angela Pistoia
15:00--15:30
Mouhamed
15:30--16:00 | Zhijie Chen Weiwei Ao Free Moustapha
. . Fall
Discussion

16:05--16:35 | Youngae Lee | Rainer Mandel 13:30-17:00 | Njcola Soave Departure

Jaroslaw
16:40--17:10 i Xi H
Kelei Wang Mederski iaosen Han
17:15-17:45 | 1ing-Jung
Kuo
18:00-19:30 Dinner Banquet 18:00- Dinner

20:00
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Existence of Positive Solutions with a Prescribed Singular Set
for Fractional Yamabe Problem

Weiwei Ao
Wuhan University

Abstract: We consider the problem of the existence of positive solutions
with prescribed igolated singularities of the fractional Yamabe problem. N-
ear each singular point, these solutions are approximated by the Delaunay-
type gingular solution which hags been studied recently by De la Torre, Del
Pino, Mar Gonzalez and J.C. Wei. Away from the singular points, these
solutions are approximated by the summation of the Green’s function. This
result is the analogous result for the classical Yamabe problem studied by
Mazzeo and Pacard (1099). This is a joint work with De la Torre, Mar
Gonzalez and J.C. Wei.

Existence and Uniqueness of Vortex Patch for Two Dimensional
Euler Equation

Daomin Cao

Institute of Applied Mathematics, Chinese Academy of Science

Abstract: In this talk, the speaker will talk about the results obtained
in recent years on the existence and uniqueness of vortex patch for two di-
mensional imecompressible Euler equation. It turns out that the number of
vortex patch concentrated near some points is closely related to the number
of critical points of the so-called Kirchhofl-Routh function, which is deter-
mined by the Green’s function of the domain on which the equation is set
on. The talk is based on results of papers with Yuxia Guo, Shuangjie Peng
and Shusen Yan.

Estimates of Eigenvalues for a Class of Bi-subelliptic Operators
Hua Chen
Wuhan University

Abstract Let X = (Xy, Xo,- -+, X} be a gystem of real smooth vector
fields defined on a bounded open domain & ¢ R™ with smooth boundary 48
which is non-characteristic for X. If X satisfies the Hormander’s condition,
then the vector fields is finitely degenerate and the sum of square operator
Ax = Z;"Zl Xf is a subelliptic operator. In this talk, let Az be the k-th
Dirichlet eigenvalue for the bi-subelliptic operator A% on £, we shall use
the subelliptic estimates to give the explicit lower bounds of Az, which is

the extension of the classical result for bi-harmonic operator.
1
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A Theory Connecting Mean Field Equations on Tori and
Painlevé VI Equation
Zhijie Chen
Tsinghua University

Abstract: We develop a new theory to connect two areas: (i) Painlevé
VI equation and (ii) the mean field equation with multiple singular sources
on tori. This gives a geometric interpretation of golutions to Painlevé VI
equation with some special parameters. We establish this theory by applying
a generalized Lamé equation (a linear ODE). As an application, we obtain
a sharp existence result for the mean field equation on tori. This is a joint
work with Professors Chang-Shou Lin and Ting-Jung Kuo.

Holder Estimates for Solutions of a MEMS Equation
Juan Diego Davila
University of Chile

Abstract: We prove sharp Holder estimates for sequences of positive
solutions of a nonlinear elliptic problem with negative exponent. As a con-
sequence, we prove the existence of solutions with isolated ruptures in a
bounded convex domain in two dimensions.

This is joint work with Kelei Wang (Wuhan University) and Juncheng
Wei (University of British Columbia).

Singularity Formation for the Two-dimensional Harmonic Map
Flow into S?

Manuel del Pino
University of Chile

Abstract: We construct finite time blow-up solutions to the 2-dimensional
harmonic map flow into the sphere §2,

ug = Au+ V> in Q% (0,7T)
w=¢ ondx(0,T)
w(,0) =up inQ

where (2 is a bounded, smooth domain in R? and u : Q x (0,T) — §2,
up : £ — §2, smooth, ¢ = uo‘aﬂ. Given any points g1, . .., g% in the domain,
we find initial and boundary data so that the solution blows-up precisely
at those points. The profile around each point is close to an asymptotically
singular scaling of a 1-corrotational harmonic map. We prove stability of
this phenomenon if & = 1. This ig joint work with Juan D4vila and Juncheng
Wei,
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Variational Methods for Strongly Indefinite Problems
Yanheng Ding
Institute of Mathematics, Chinese Academy of Sciences

Abstract: Consider the following general nonlinear system

Au=N{u) (1)
where H is a Hilbert space, A is a self-adjoint operator, and N is a (nonlin-
ear) gradient operator. Typical example are Dirac equations and reaction-

diffusion systems where (A} (the spectrum) is unbounded from below and
above, and particularly, o.(A4) NR* # 0. The talk focus on

 to establish general variational setting for (1) by using the operator
interpolation theory;

& certain critical point theory;

¢ the existence, concentration and exponential decay for semi- classical
solutions of of Dirac equation and the reaction-diffusion systems,
etc.;

¢ bifurcation of Dirac equation on spin manifolds.

Optimality in Critical and Subcritical Inequalities: Flows,
Linearization and Entropy Methods

Jean Dolbeault

Centre national de la recherche scientifique & Université Paris-Dauphine

Abstract: Symmetry breaking results for optimal functions in critical
and subcritical functional inequalities involving weights can be obtained by
a local analysis (linear instability). Symmetry results for optimal funetions
and rigidity results for solutions of nonlinear elliptic PDEs are by nature
global. Nonlinear flows are central for their interpretation. The lecture will
be centered on linearization, symmetry breaking and large time asymptotics
of the flows on the one hand, and on the role of the flows and their lineariza-
tion for monotonicity and optimality issues in interpolation inequalities, with
and without weights, on the other hand.

Most of the recent results presented in this talk have been obtained in
collaboration with M.J. Esteban, M. Loss and M. Muratori.

Equilibria of Point-Vortices on Closed Surfaces
Pierpaoclo Esposito

University of Rome 3
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I will discuss the existence of equilibrium configurations for the Hamiltonian
point-vortex model on a closed surface. Tts topological properties determine
the occurrence of three distinet situations, corresponding topologically to
the sphere, to the real projective plane and to the remaining cases. As a
by-product, new existence regults are obtained for the singular mean-field
equation with exponential nonlinearity.

Joint work with T. D*Aprile.

Bifurcation, Rigidity and Symmetry for Critical and Subcritical
Inequalities

Maria J. Esteban

Centre national de la recherche scientifique & University Paris-Dauphine

Abstract: In this talk will be presented several results about symmetry
and symmetry breaking for optimizers of critical and subecritical functional
inequalities. They will be shown to be linked to rigidity results for solutions
of nonlinear elliptic PDEs with and without weights. Some interesting b-
ifurcation phenomena will help to understand the different situations that
can arise.

The works presented in this talk have heen obtained in collaboration with
J. Dolbeault, M. Loss and M. Muratori.

Unbounded Periodic Solutions to a Class of Overdetermined
Boundary Value Problems

Mouhamed Moustapha Fall
The African Institute for Mathematical Sciences, Senegal

Abstract: In 1971, Serrin proved that certain overdetermined boundary
value elliptic equations, considered on underlying regular bounded domains,
must have radially symmetric solutions. This result parallels Alexandrov
rigidity theorem, stating that "the only embedded constant mean curvature
surface in euclidean ig the round sphere”. In this talk, we discuss the exis-
tence of unbounded periodic solutions to a classical overdetermined problem,
with underlying periodic domains are of the type: Bands in 2D, Slabs and
Unduloids in 3D. Some applications will be algo given.

Nonradial Solutions for Equations with Critical Exponents in RY
Yuxia Guo
Tsinghua University
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Abstract: In this talk, we are concerned with the existence, multiplicity
and local uniqueness of nonradial solutions for equations with critical expo-
nent, including polyharmonic equations and fractional operator equations.
Our results indicate that the presence of the curvature function will affect
the existence of the solutions.

Existence Theorems on Vortex Solutions in The ABJM Model
Xiaogen Han

Henan University

Abstract: In this talk several existence theorems concerning the vortex
golutions for some nonlinear PDE gystems ariging in the ABJM model will
be presented. Firstly, we recall some background for the ABJM model. Sec-
ondly, we state a series of existence theorems for the related PDE gystems.
Thirdly, the proofs of the main results are sketched. At last some related
open problems will be mentioned.

Variational Approach to Mixed Type Solutions in SU(3)-CS
Model

Namkwon Kim

Chosun University

Abstract: The nontopological solutions and mixed type solutions in
SU(3) Chern-Simons model over R? are subtle one. There are variation-
al functionals for them but they are not coercive and hence we have to
deal with mountain pass type critical points. By this reason, it is believed
that variaticnal approach to nontopological and mixed type solutions in R?
ig more delicate than other approaches. We deal with some details relat-
ed with the variational formulation for the mixed type solutions and some
related problems.

Existence and Non-existence for the Mean Field Equations at
Critical Parameter 167

Ting-Jung Kuo

Taiwan University
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Abstract: A conjecture about the mean field equation
Au + ¥ = 8nudy

on a flat torus E, is the non-existence of solutions if + ¢ 4RT. For any
7 € N>, this conjecture seems very challenging from the viewpoint of PDE

theory. In order to solve this conjecture, a premodular form Z,@(T) was
introduced by Wang and Lin, and is used to give necessary and sufficient
conditions for the existence of solutions. In this talk, we will talk about the
conjecture for n = 2 (i.e. at critical parameter 167 ). In turn, we could apply
this non-existence result to obtain the structure of zeros of the premodular

(2)

form Zy5 (7). As a consequence, we obtain the existence of sclutions for

n=21ifr =1 +iband b > b* for some b* € (@, 8. This is & joint work
with Z. Chen and C.S. Lin.

Degree Counting for Toda System of Rank Two: One Bubbling
Youngae Lee
Taiwan University

Abstract: In this talk, we study the degree counting formula of the rank
two Toda system with simple singular sources. The key step is to derive the
degree formula of the shadow system, which arises from the bubbling solu-
tions ag one of parameters crosses 47. In order to compute the topological
degree of the shadow system, we need to find some suitable deformation.
During this deformation, we shall deal with new difficulty arising from the
new phenomena: blow up does not necessarily imply concentration of mass.
This phenomena occurs due to the collapsing of singularities. This talk
is baged on the joint works with Prof. Chang-Shou Lin, Prof. Gabriella
Tarantello, Prof. Juncheng Wei, Prof. Lei Zhang, and Dr. Wen Yang.

Virial Theorem and Eigenvalue Estimate of Nonlinear
Schrodinger Equations

Tai-Chia Lin
Taiwan University

Abstract: Conventionally, the virial thecrem (about the ratio of the
total kinetic energy and the total potential energy) is useful to get the
eigenvalue estimate of linear Schrodinger equations, which is important in
quantum mechanics. Until now, there is no general method to study the
eigenvalue estimate of nonlinear Schrodinger equations. Here we use the
Pohozaev identity to develop the virial theorem and eigenvalue estimate
of nonlinear Schrodinger equations with square-root and saturable nonlin-
earity, which describe photorefractive mediums, narrow-gap semiconductors
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and graphene metamaterials. Theoretical results can be supported by nu-
merical experiments. For solitons of photorefractive media, our results show
the relation between the beam-coupling constant and the eigenvalue which
represents the propagation constant.

Improvements and Generalizations of Clark’s Theorem and
Applications

Zhaoli Liu
Capital Normal University

Abstract: In critical point theory, Clark’s theorem states as follows. Let
X be a Banach space, ® € C1(X,R). Assume ® satisfies the (PS) condition,
is even and bounded from below, and ®(0) = 0. If for any k € N, there exists
a k-dimensional subspace X% of X and Pk > 0 such that SUD kg, $ <0,
where S, = {u € X| |u| = p}, then & has a sequence of critical values ¢ < 0
satisfying ¢ — 0 as & = co. We improve Clark’s theorem by showing that
under the assumptions of Clark’s theorem & has a sequence of critical points
uy, such that ®{ug) < 0 and wy — 0 as k — co. We algo generalize Clark’s
theorem by replacing the €1 smoothness, the boundedness from below, and
the (PS) condition with weaker assumptions respectively. The new results
produce infinitely many solutions to various nonlinear equations under quite
general conditions. (This is joint work with Shaowei Chen and Zhi-Qiang
Wang.)

Minimal Energy Solutions and Bifurcation Results for a Weakly
Coupled Nonlinear Schridinger System

Rainer Mandel
Karlsruhe Institute of Technology

In this talk [ intend to give a panoramic view on existence results for fully
nontrivial solutions of the nonlinear Schrodinger system
“Aud w=u® L bu? in R",
—Av 4w = v® L bo? in E",
w,v € HHR™, ne{l,2,3), w>0becR
which have been obtained during the past ten years, see [1, 2, 3, 4, 5, 86,
7]. The focus will be set on a comparison of the methods coming from

bifurcation theory and constrained minimization techniques. Amongst other
things I will show that in case n € {2, 3} positive solutions exist and converge



AHZTERHFEE

Conference Brochure

8

to a solution of some optimal partition problem as the coupling parameter
b tends to —oo whereas thig phenomenon does not occur when » = 1.
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Nonlinear Time-harmonic Maxwell Equations in a Bounded
Domain

Jarostaw Mederski
Institute of Mathematics, Polish Academy of Sciences

Abstract: The search for time-harmonic solutions of nonlinear Maxwell
equations in the absence of charges and currents leads to the following e-
quation

V% (uz) 'V x E) —w*e(@)E = f(z,F) nQ
vx E=0 on dg2,

for the field £ : @ — R3, where £ C R? is a bounded Lipschitz domain with
exterior normal ¥ : 30 — R3, e(x) € R**? is the (linear) permittivity tensor
of the material, and p(z) € R**3 denotes the magnetic permeability tensor.
The nonlinearity f: Q x R? — R? comes from the nonlinear polarization. If
f=VglF is a gradient then this equation has a variational structure, Our
goal i to present ground state and bound state solutions for superlinear and
suberitical nonlinearities f, e.g. of the form T'(x)|E[P~2E with 2 < p < 2 =
6, obtained jointly with Thomas Bartsch. Moreover we discuss the critical
case when p = 6.
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Infinite-time Bubbling in the Critical Nonlinear Heat Equation
Monica Musso
Pontificia Universidad Catélica de Chile

Abstract: In this talk [ will present two results concerning construction
of infinite time bubbling solutions for critical nonlinear heat equations of
Fujita type.

The first result is on a smooth bounded domain £ in R™?, n > 5. We consider
the classical semilinear heat equation at the critical Soholev exponent

thy :Au-l—u% inQx(0,00), w=0 ondQx (00
Given any integer & > 1, we prove the existence of a positive smooth solution
u(z, t) which blows-up by bubbling in infinite time near k points gy, ..., qx

in €. More precisely, for large time £, v takes the approximate form

. a=3
R p4(t) ’
u(z, t) ~ ; n (,Lj(t)2 + [~ €j(t)2>

Here &(t) — ¢; and 0 < ps(t) — 0, as t — co. We find that y;(¢) ~ e
ast — +oo. This work is in collaboration with Manuel del Pino and Carmen
Cortézar.

The second result is on the whole space R, We construct a globally defined
radially symmetric positive solution to
w=Au+u®, in B*x (0, c0),
with lim,_, o #Tu(r,0) = A > 0, for some ~y > 1. We show that, as £ = oo,
1 1
u(r,t ~v—, i Ty, ulnt ~—, i gy > 2,
s, )l =t 2 [wlr, E)oo 7 Y

and
Int

[[u(r, )]0 ~ ﬁ: if y=2

This work is in collaboration with Manuel del Pino and Juncheng Wei.

On Laudau-Kolmogorov Inequalities for Dissipative Operators
Tohru Ozawa
Wasgeda University
Abstract. We revisit Kato’s theory on Landau-Kolmogorov (or Kallman-

Rota) inequalities for dissipative operators in an algebraic framework in a
scalar product space. This is a joint-work with Masayuki Hayashi.
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The Singular Liouville Problem in the Plane as Limit of
Lane-Emden Problems: Asymptotics and Morse Index

Frank Pacella

University of Roma “Sapienza”

Abstract: We present recent results that show that the singular Liouville
equation in the plane can be viewed as a limit of semilinear elliptic equations
of Lane-Emden type ag the exponent of the nonlinearity becomes very large.
This is achieved through the study of the asymptotic behavior of families
of sign changing solutions whose nodal line does not touch the boundary.
In particular this phenomenum arises while studying radial sign changing
golutions of Lane Emden problems. An accurate study of the spectrum of
the linearized operator shows a relation between the Morse index of these
golutions and that of a gpecific solution of the limit problem. As a conse-
quence we get the existence of new nonradial sign changing solutions in the
ball. The results are contained in some papers in collaboration with F. De
Marchis-I.Ianni and M.Grossi-C. Grumiau.

Local Uniqueness and Periodicity Induced by Concentration
Shuangjie Peng

Central China Normal University

Abstract: We will talk about the following poly-harmonic equations with
critical exponents:

(“AY™u = K(g)u¥ 5, u>0 inRY,

where N > 2m + 2,m € Ny, K(y) is positive and periodic in its first k
variables (y1, - ,u), L < k < N’—fm Under some conditions on K (y)
near its critical point, we prove the existence and local uniqueness of so-
lutions with infinitely many bubbles. The local uniqueness result implies
that some bubbling solutions preserve the symmetry of the scalar curvature
K(y). Moreover, we alzo show that the conditions impesed are optimal to

obtain such results.

On the Existence of Solutions to Weakly Coupled Elliptic System
with Critical Growth

Angela Pistoia

Universit di Roma “La Sapienza”
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Abstract: We congider a critical weakly coupled elliptic systems in a
domain D in RN with N = 3, 4. We prove the existence of positive solutions
which blow-up at one or more points in D provided some conditions are
satisfied. The results have been obtained in collaboration with Nicola Soave
and Hugo Tavares.

A Rigorous Derivation of the Nonlinear Euler-Heisenberg Model
for Static Magnetic Fields

Eric Sere

University of Dauphine Paris

Abstract: This is joint work with Philippe Gravejat and Mathieu Lewin
(2016, arXiv:1602.04047). The Euler-Heisenberg model provides a nonlinear
system of equations for the electromagnetic field. The nonlinearity takes
into account the interaction between the classical electromagnetic field and
the quantum vacuum. It depends on a small coupling parameter and one
recovers the linear Maxwell equations when this parameter is set to zero. In
most situations the linear (Maxwell) approximation is extremely accurate,
but nonlinear effects cannot be neglected in very strong fields, as for instance
on the gurface of some neutron stars. We give the first rigorous derivation
of the Euler-Heisenberg magnetic energy in the semi-classical limit of slowly
varying, time-independent, magnetic fields. The question of (slowly) time-
varying fields remains open.

Normalized Solutions for Nonlinear Schrédinger Systems

Nicola Scave
Justus-Liebig-University of Giessen

Abstract: We consider the system of coupled elliptic equations

At — Mot — 11103 2
Au — Mu mug + ,Bugv o ng
—Av — Agv = pov® + futv

studying the existence of positive solutions satisfying the additional condi-

tion
w?=qa} and v =al
k? R?

Agsuming that aq,ag, g1, g2 are positive fixed quantities, we prove existence
results for different ranges of the coupling parameter 3, which can take both
positive and negative values. Our proofs are baged upon minimax methods



Conference Brochure

12

(# > 0) and upon the introduction of a suitable natural constraint (8 < 0).
This last technique can algo be applied to treat the scalar NLS equation

—Au—vu=flu) inRY
u e HY(RY)
fRN u’ =a?,
and permits to give alternative and simpler proofs to known results. This

talk is based on joint works with T. Bartsch (2016), and with T. Bartsch
and L. Jeanjean (2015).

Geometric Aspects of Phase Separation
Susanna Terracini

Universita di Torino

Abstract: Several physical phenomena can be described by a certain
number of densities (of mass, population, probahility, ...) distributed in a
domain and subject to laws of diffusion, reaction, and competitive interac-
tion. Whenever the competitive interaction ig the prevailing phenomenon,
the several densities can not coexist and tend to segregate, hence determin-
ing a partition of the domain (Gause’s experimental principle of competitive
ezclusion (1952)). As amodel problem, we consider the system of stationary
equations

—Awui = fi(us) — Bug Ej#igij(uj)
ug > 0.

The cases g;;(s) = fi;s (Lotka-Volterra competitive interactions) and g;;(s) =

Bi;s° (gradient system for Gross-Pitaevskii energies) are of particular in-

terest in the applications to population dynamics and theoretical physics

respectively.

We will undertake the analysis of qualitative properties of solutions to sys-
tems of semilinear elliptic equations, whenever the parameter /3, accounting
for the competitive interactions, diverges to infinity. At the limit, when the
minimal interspecific competition rate § = min;; 5;; diverges to infinity, we

find a vector U = (uy, -+ -, up) of functions with mutually disjoint supports:
the segregated states: w; - u; =0, for ¢ # J, satisfying
—Au; = filw,u;) wheneveru; £0, i=1,....k,

We will consider the follfowing apsects:

(1) Entire =olutions of the competitive elliptic system:

T L N
(0.1) —Au; = — Z#i LA %n RN i1k
u; >0 in R

(2) Spiralling solutions in the non symmetrical case.
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Global Attractor for the 3rd Order Lugiato-Lefever Equation on
1D Torus

Yoshio Tsutsumi
Kyoto University

Abstract: We consider the third order Lugiato-Lefever equation:
(0.2) By — Au + iad2u + u +iufu = f, t>0, zcT,
(0.3) u(0, z) = uy(z), zeT.

We assume that 20/3 ¢ Z. Equation (0.2) appears as a mathematical
model, for example, for Kerr frequency comb generation in a whispering
gallery mode resonator, octave-spanning Kerr frequency comb in a micro-
ring resonator, and cavity solitons in micro-ring resonator near zero group-
dispersion. An increasing attention among theoretical and experimental
physicists in that field hag been paid to the role of third order digpersion,
i.e. the third order derivative in (0.2). We show the existence of the global
attractor in L?(T) for (0.2). Without damping and forcing terms, it has
three conserved quantities, that is, the LQ(T) norm, the momentum and the
energy, but the leading term of the energy functional is not positive definite.
So only the L? norm conservation is useful for (0.2) unlike the KAV and the
cubic NLS equations. Therefore, it seems important and natural to construct
the global attractor in L?(T). For the proof of the global attractor, we use
the smoothing effect of cubic nonlinearity for the reduced equation. This is
a joint work with Tomoyuki Miyaji, Meiji University.

Asymptotics in Coupled Nonlinear Schrodinger Equations with
Large Mixed Couplings
Zhi-Qiang Wang
Tianjin University and Utah State University

Abstract: We discuss work on existence and qualitative property of
positive solutions for coupled nonlinear Schrodinger equations. Depend-
ing upon the system heing attractive or repulsive, solutions may tend to
be component-wisely synchronized or segregated. We report recent work on
the effect of mixed couplings for which coexistence of synchronization and
segregation may occur, in particular, we examine the asymptotic behavior
of leagt energy solutions for large mixed couplings of multi-scales.

Higher Order Excess Decay and Uniqueness of Blowing Down
Limit
Kelei Wang
Wuhan University
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Abstract: In this talk T will discuss some problems related to solutions

with polynomial growth of the following elliptic system
Av=ur?, Av=wu? wu,v>0inR"

Using a blowing down analysis, we konw that the solution (after a rescaling)
converges (up to a subsequence) to (&1, &), the positive and negative part
of a homogeneous harmonic polynomial. [ will discuss a higher order excess
decay estimate and show how to use this estimate to prove the uniqueness
of the blowing down limit.

Global Minimizers of Allen-Cahn and Free Boundary Problems
Juncheng Wei
University of British Columbia
Abstract: [ will first present a result on the existence of non-trivial

global minimizers of Allen-Cahn equation in dimension 8. Then I will discuss
related issues on two free boundary problems:

Au=0in
|Vu|=1 on 40

where ¥ consists of either one component (the cne-phase free boundary
problem) or two components. (Joint work with Y. Liu, Kelei Wang.)

Title: TBA
Wenming Zou
Tsinghua University
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