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I CYS in Kahler geometry

Definition A Calabi Yau manifold
is a compact Kohler manifold X for which
K Atop X is holomorphically trivial

Why care

Riemannian geometry if X is CY then
there exists a Kahler Ricci flat metric on

deep theorem of Yau proving conjecture
by Calabi

This gave the first examples of compact
Ricci flat metrics that aren't simply
flat

Algebraic geometry try to classify smooth
varieties Only hot line bundle we ALWAYS
have is k stop X

k ample Fano variety VERY SPECIAL

In each dim there are only finitely
many diffco types Complete list in
dime 1,2 3 1,10 705 dithee types



k ample General type somehow

generic too large a family to
classify

So k I 6 Calabi Yau is a sort of
phase transition Might hope to have
a classification

dime 1 they are elliptic curves T

dim 2 they are TH
or K3 surface all diffeomorphic

dime 3 still unknown if there are

infinitely many diffeomorphism
types know of 30000
non dibbeomorphic examples

Physics Supersymmeting Stringtheory
M theory

Minor symmetry given a CY X w J

it should have a minor X in J
and the complexgeometry of X J
should be related to the symplectic geometry
of CX.io and vice versa



I CYs in symplectic geometry

Natural question can one make sense
of Calabi Yau in either purely complex
or purely symplectic setting

Definition A symplectic manifold X w

is called Calabi Yau if c x w 0
Some authors also require T1 X 0

To deline c X w pick J compatible
with w Then c x.w

j j.ci
TX J

Doesn't depend on choice

If X is Kahler then c x 0 T X

implies k holomorphically trivial

Examples

All the Kahler CYS

Kodaira Thurston manifold M

HE a b c er

M 112 5

Nil manifold with left invariant w


