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Abstract

For a real-analytic Riemannian manifold (3. g}, there exists a unigque complex
structure on an open neighborhood U of M in 7'M which has turned every geodesic
4 < M into a holomorphic curve 5% C U. ‘

The disc bundle of radius r equipped with this complex structure is called a
Grauert tube T M over M of radius r.

o In the first part of the talk. we will talk about some rigidity result and one of
its applications.

Theorem I 77 Af is the ball if and only if M is the real hvperbolic space and
r= /2

Theorem 1I: Let M be a homogeneous space. Then cither T7M s covered by
the ball or Aut{T"M) = Isom({M). '

Theorem III: Let G be o connected Lie group of dimension n > 2. Then there
exists a complete hyperbolic Stein manifold Q. dimzQ = n.osuch that Aufra) (.

e The second part of the talk will concentrate on a rescaling method to obtain a
complete Ricci-Hat metric on TA7 when A is a compact syimmetric space of rank-one.
The first observation is that the Kahler-Einstein metric on 77 of scalar curvature

-1 has a Kahler potential satisfving the ODE:

KR (e Vexpl—(n + Lh{u) = WIS
U Jhiuj)

Taking a positive decreasing sequence {A }oop lime o Ao = U0 we rescale the
wmetric so that g, is the complete Killer-Einstein metric i 773 of Ricdd curvature

A The idea is to show the limiting metric i, g, Is a Ricci-flat metvie in 77X




