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Theorem (Hamilton 1982)

If a simply-connected compact
three-dimensional manifold has a
Riemannian metric with positive
Ricci curvature then it is
diffeomorphic to the 3-sphere.



Unnormalized Ricci flow

Normalized Ricei flow
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Hamilton’'s 3-D nonsingular flows theorem

Theorem (Hamilton 1999) :

Suppose that the normalized Ricci flow on a
compact orientable 3-manifold M has a smooth
solution that exists for all positive time and has
uniformly bounded sectional curvature. Then
M satisfies the geometrization conjecture.

Remaining issues :
1. How to deal with singularities
2. How to remove the curvature assumption




Neckpinch singularity

A two-sphere pinches



surgery idea (Hamilton 1995)
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What are the possible sinqularities?

Fact : Singularities come from a
sectional curvature blowup.

Rescaling method to analyze singularities (Hamilton)






Blowup analysis

|dea : take a convergent subsequence of

the rescaled solutions, to get a limiting
Ricci flow solution. This will model the

singularity formation.

Does such a limit exist?

If so, it will be very special :
1. It lives for all negative time (ancient seclution)
2. It has nonnegative curvature (Hamilton-lvey)







