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@ H: Strong Green function rigidity in dimension two

f#%L: X. Chen and Y. Shi investigated Green's function on round spheres for various conformally invariant operators,
including the conformal Laplacian and the Paneitz operator. In these settings, the Green's function admits a neat
expression in terms of the ambient Euclidean distance. They then conjectured that the converse holds even if such an
expression i1s assumed only at a single point. Chen-Shi and Chen-Gan-Shi have verified their conjecture for the
conformal Laplacian in dimensions n > 3. In this talk, I will present a positive answer to Chen—Shi's conjecture for the
Laplace operator in dimension n = 2. More precisely, let M € R3 be aclosed C? embedded surface and suppose that

there exists a point p € M such that the Green's function of the Laplacian satisfies

1
G(p,q) = — o Indgz(p, q),

then M must be a round sphere. This is a joint work with Chilin Zhang.
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@ H: Anormalized Ricci flow on surfaces with boundary

fE:  On a compact surface with boundary, we consider the a normalized Ricci flow, with prescribed geodesic
curvature on the boundary. We show that for a large class of initial data, when geodesic curvature on the boundary is
larger than 1 + € for some € > 0, the solution converges locally uniformly to the complete hyperbolic metric in the

interior of the surface.
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@ H: Cohn-Vossen and Bonnet-Myers meet Q-Curvature

£ : In this talk, we revisit the Cohn-Vossen inequality and the Bonnet-Myers theorem from the perspective of Q-
curvature. In addition, we explore various relations connecting scalar curvature, Ricci curvature, and Q-curvature. In
particular, we obtain growth control of lower order Q-curvature over geodesic balls and some gap theorems on

conformally flat manifolds. Some works are joint with Juncheng Wei and Xingwang Xu.
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@ H: On potentials for sub-Laplacians and geometric applications
§# &L : Recently, Professor Jie Qing and I extend the research on potential theory from Euclidean spaces to homogeneous

Carnot groups. And we are able to apply the potential theory to CR, quaternionic CR, octonionic CR geometry.
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@ H: Prescribed T-curvature flow on the four-dimensional unit ball

i EL: We study the prescribed T-curvature problem on the unit ball B* of R* via the T-curvature flow approach.
By combining the Ache-Chang's inequality with the Morse theoretical approach of Malchiodi-Struwe, we establish
existence results under strong Morse type inequalities at infinity. As a byproduct of our argument, we also prove the
exponential convergence of the T-curvature flow on B*, starting from a Q-flat and minimal metric conformal to the
standard Euclidean metric, to an extremal metric of the Ache-Chang's inequality whose explicit expression was derived

by Ndiaye-Sun.
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@ H: A Yamabe problem for the quotient between the Q-curvature and the scalar curvature

£ . In this talk we introduce the following Yamabe problem for the quotient between the Q curvature and the scalar
curvature R: Find a conformal metric g in a given conformal class [go] with Q4/R, = const. We begin with the
Sobolev inequality for o, -curvatures and the scalar curvature, and prove a new Sobolev inequality between the total
Q-curvature and the total scalar curvature for any g in the conformal class of the round metric with positive scalar
curvature, with equality if and only if g is also a metric with constant sectional curvature. With this inequality we
introduce a new Yamabe constant Y, ,(M,[go]) and prove the existence of the above problem provided that
Yy o (M, [go]) < Y,,(S™ [gsn]). This strict inequality is proved if (M, g) is not conformally equivalent to the round
sphere. This follows from a crucial relation between Y, , and the ordinary Yamabe constant Y (M, [g,]), which is
proved in this paper, and the resolution of the ordinary Yamabe problem. Finally, we prove that on a closed n-
dimensional Riemannian manifold (M, g,) with semi-positive Q-curvature and non-negative scalar curvature, the
above Yamabe problem is solvable, thanks to the maximum principle of Gursky-Malchiodi, when n = 5. The proof
for n =3 and n =4 follows closely the methods developed by Hang-Yang, Gursky-Malchiodi, and Chang-Yang.

This is a joint work with Y.X. Ge and G.F. Wang
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@ H: Recent Progress on Mass Inequalities for Asymptotically Flat Manifolds with Arbitrary Ends

£ . In this talk, I will survey the current state of research on mass inequalities for asymptotically flat manifolds with
arbitrary ends. [ will also present my recent work on the mass-capacity inequality and the positive mass theorem, which

is joint with Yuchen Bi, Tianze Hao, Shihang He, and Yuguang Shi.
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@ H: Geometric analysis aspects for some fourth order PDEs

£ : In this talk, we shall present some resent progress on the geometric analysis aspects of the solution spaces of
some fourth order PDEs: biharmonic maps from non-collapsed Einstein manifolds and biharmonic functions (and bi-

Schrédinger equations) over complete noncompact manifolds.
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@ H: Poisson kernels and Green functions for conformal boundary operators and their applications

%L : In the half-space, we study the Poisson kernel and Green function for m-Laplace equation with conformal
boundary conditions. We present explicit formulas of these Poisson kernels and Green functions. As two applications,
we establish a class of maximum principles for m-Laplace boundary value problems and classify positive smooth
solutions to the Q-flat and constant T-curvature equation in the half space. This is a joint work with Professors

Xuezhang Chen and Qiaohua Yang



