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March 27-29, 2015

Rutgers University and City University of New York

Day One Schedule:

Mar. 27 (Science Center, CUNY Graduate Center)
• 9:00 am- 10:00am: Coffee

• 10:00 am- 11:00 am: Bob Haslhofer (Courant)

• 11:15 am - 12:15 pm: Xiangwen Zhang (Columbia)

• 12:15 pm - 2:00 pm: Lunch break

• 2:00 pm - 3:00 pm: Christine Breiner (Fordham)

• 3:00 pm - 3:30 pm: Coffee Break

• 3:30 pm - 4:30 pm: Gang Liu (Berkeley)

Title and Abstract:

1. Bob Haslhofer:

Weak solutions for the Ricci flow

Abstract: We characterize solutions of the Ricci flow in terms of various
infinite dimensional estimates. Namely, given an evolving family of
Riemannian manifolds, consider the path space of its space time. Our
first characterization says that the family evolves by Ricci flow if and
only if a certain infinite dimensional gradient estimate holds for all
functions on its path space. We prove three further characterizations
in terms of the regularity of martingales, a log-Sobolev inequality, and
a spectral gap. Based on these characterizations we can define a notion
of weak solutions for the Ricci flow. This is joint with Aaron Naber.
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2. Xiangwen Zhang:

ABP estimate and Minkowski integral formulae

Abstract: The Alexandrov-Bakelman-Pucci (ABP) estimate is one
of the most beautiful applications of geometric ideas in PDE and it is
the backbone of the regularity theory of non-divergent elliptic PDE. I
will start from the classical ABP estimate and then talk about its gen-
eralization on Riemannian manifolds. As applications, I will present
an ABP approach to the classical Minkowski and Heintze-Karcher in-
equalities. In the second part of the talk, I will give a brief overview of
the classical Minkowski integral formulae which are related to the diver-
gence structure of some elliptic operators. I will present the space-time
analogue of this type formula I obtained with my co-author. Motivated
by the problems from general relativity, we consider the co-dimension
two sub-manifolds in Lorentzian space-times and establish some new
Minkowski formulae in this setting.

3. Christine Breiner:

Compactness theory for biharmonic maps into spheres

Abstract: Critical points for the functional E(u) =
∫
|∆u|2 are called

biharmonic maps and are natural fourth order analogues of harmonic
maps. Compactness theory for harmonic maps in two dimensions is well
understood. In this talk we will discuss recent work with T. Lamm in
which we determine the C0 limit picture for sequence of biharmonic
maps from four dimensional manifolds into spheres. In particular, we
prove the image of the limiting biharmonic map and the image of the
bubbles that arise from rescalings are connected without necks. The
analogous result for harmonic maps is true even for general targets and
relies on the energy quantization result of Jost. Recently, Hornung-
Moser, Laurain-Riviére, and Wang-Zheng independently determined
energy quantization for sequences of biharmonic maps. We will review
the main ideas behind the proof of the C0 limit picture for harmonic
maps and explain some of the pitfalls that arise when trying to extend
this proof to the biharmonic setting. We will then explain what we
gain by mapping into spheres and sketch a few aspects of the proof.

4. Gang Liu:

Gromov-Haudorff convergence of Kahler manifolds and the finite
generation conjecture
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Abstract: We study the uniformization conjecture of Yau by us-
ing the Gromov-Haudorff convergence. As a consequence, we confirm
Yau’s finite generation conjecture. More precisely, on a complete non-
compact Kahler manifold with nonnegative bisectional curvature, the
ring of polynomial growth holomorphic functions is finitely generated.
We prove if M is a complete noncompact Kähler manifold with non-
negative bisectional curvature and maximal volume growth, then it is
biholomorphic to an affine algebraic variety. We also confirm a conjec-
ture of Ni on the equivalence of several conditions on complete Kähler
manifolds with nonnegative bisectional curvature.

Organizers:
• Jian Song, Bo Yang, Rutgers,

jiansong@math.rutgers.edu, by99@math.rutgers.edu
• Zeno Huang, Marcello Lucia, CUNY-GC/CSI,

zheng.huang@csi.cuny.edu, marcello.lucia@csi.cuny.edu

This event is sponsored by an NSF Career award (Song), with assis-
tance from the Initiative for Theoretical Sciences at the City University
of New York.
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Day Two Schedule:

Mar. 28 (Room 705, Hill Center, Rutgers)
• 9:00 am - 10:00 am: Coffee
• 10:00 am - 11:00 am: Steve Kleene (Brown)
• 11:15 am - 12:15 pm: Xinliang An (Rutgers)
• 12:15 pm - 2:00 pm: Lunch break
• 2:00 pm - 3:00 pm: Ana Menezes (Princeton)
• 3:30 pm - 4:30 pm: Nan Li (CUNY)

Title and Abstract:
1. Steve Kleene:

Minimal laminations with prescribed singularities

Abstract: I will discuss my construction of singular limit laminations
using PDE techniques.

2. Xinliang An:

Formation of Trapped Surfaces in General Relativity

Abstract: In this talk, I will present two results regarding the for-
mation of trapped surfaces in general relativity.

The first is a simplified approach to Christodoulous monumental
result which showed that trapped surfaces can form dynamically by the
focusing of gravitational radiation from past null infinity. We extend
the methods of Klainerman-Rodnianski, who gave a simplified proof of
this result in a finite region.

The second result extends the theorem of Christodoulou by allowing
for weaker initial data but still guaranteeing that a trapped surface
forms in the causal domain. In particular, we show that a trapped
surface can form dynamically from initial data which is merely large in
a scale-invariant way. The second result is obtained jointly with Luk.

3. Ana Menezes:

Minimal surfaces of finite total curvature in quotient spaces of H2×R

Abstract: In this talk we will consider the space H2×R quotiented by
a subgroup of isometries G ⊂ Isom(H2 × R) generated by a horizontal
isometry ψ in H2 without fixed points and a vertical translation T. The
isometry ψ can be either a parabolic translation along horocycles or a
hyperbolic translation along a geodesic. We will show that if a properly
immersed minimal surface in H2×R/G has finite total curvature then
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its total curvature is a multiple of 2π, and moreover, we understand
the geometry of the ends.

4. Nan Li:

On the collapsed limit spaces with Ricci curvature bounded below

Abstract: We discuss some new developments on the collapsed Gromov-
Hausdorff limits of Riemannian manifolds with Ricci curvature bounded
below. One of the results we proved is that for a fixed point p, at most
points x and y, there exist almost geodesics σ and γ connecting p and
x, y respectively, such that d(σ(t), γ(t)) grows at most in a polynomial
rate. This is joint work with Ruobin Zhang and Zhenlei Zhang.
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Day Three Schedule:

Mar. 29 (Room 705, Hill Center, Rutgers)
• 9:00 am - 10:00 am: Frederick Fong (Brown)
• 10:15 am - 11:15 am: Heather Macbeth (Princeton)
• 11:30 am - 12:30 pm: Tianling Jin (Chicago)

Title and Abstract:

1. Frederick Fong:

Some Rigidity Results of Ricci Solitons

Abstract: The study of Ricci solitons plays a central role in the
singularity analysis of the Ricci flow. In this talk, I will give an overview
of recent development of Ricci solitons with emphasis on uniqueness
subject to various asymptotic conditions, and rigidity results in terms
of Einstein and Kahler conditions. Part of the work was done jointly
with O. Chodosh.

2. Heather Macbeth:

Kähler-Einstein metrics and higher α-invariants

Abstract: I will describe a condition on the Bergman metrics of a
Fano manifold M, which guarantees the existence of a Kähler-Einstein
metric on M. I will also discuss a conjectural relationship between this
condition and M’s higher α-invariants αm,k(M), analogous to a 1991
theorem of Tian for αm,2(M).

3. Tianling Jin:

Regularity theory for fully nonlinear integro-differential equations

Abstract: Integro-differential equations appear naturally when study-
ing discontinuous stochastic processes, and we are interested in the reg-
ularity properties of their solutions. In this talk we will prove Schauder
estimates for fully nonlinear integro-differential equations, where a key
ingredient is a recursive Evans-Krylov theorem for translation invariant
equations. This is joint work with Jingang Xiong.


