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This will be a survey talk of some recent development in conformal geometry. In
this talk, conformal refers to the “angle-preserving” property. In a Riemannian
manifold M with a metric 9, the conformal class [9] of 9 denotes the class of such
metrics g =p?g by smooth functions pin M. One of the main goals in conformal
geometry is to study geometric quantities which are invariant in the [9] In either
pointwise or integral sense together with their geometric and topological
Implications.

In the talk, topics | will cover include:

PDE aspects: Starting in the late 1970, Second order elliptic operator was used
In the study of the celebrated “Yamabe problem” - study of the scalar curvature.
| will explain the role played by higher order linear GJMS operators and fully
non-linear operators in recent years.

Non-local invariants: GJMS operator was generalized to the fractional setting on
the boundary of asymptotic hyperbolic manifolds via the scattering theory. One
quantity well studied in this setting is the concept of “Renormalized Volume”
Introduced by Graham-Witten. | will report the connection of this concept to the
PDE aspect above and the active research project currently going on.

As an application, | will discuss progress made on the problem of “conformal
filling in” iIn ADS/CFT theory. Given a manifold (M", h), when is it the boundary of
a conformally compact Einstein manifold (X", g) , in the sense that there exists
some defining function pon X so that p?g iIs compact on the closure of X and
p?g restricted to M is the given metric h? The model example is the n-sphere as
the conformal infinity of the hyperbolic (n+1) ball.
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