Smooth points are all alike; every singular point is singular in its

own way.
~L. Tolstoy / I.G. Gordon and M. Martino.



A 700 OF (RATIONALLY SMOOTH) POINTS

0.1. A smooth point.
r=0e X=C"

with a torus 7' acting linearly with characters x1, ..., xn». Then

e X = —2

The cohomology H*(X \ {z};Z) is given by:

HO Hl H2 H2n—2 H2n—1
Z 0 0 ... 0 Z

0.2. A Kleinian singularity.

x =0 € X = Kleinian surface singularity of type A,
= C/ttn1 = {(u,v,w) | wv = w"*'}
T = (C*)? acts on X via (A, A2) - (u,v,w) = (A AJu, AT Aav, Agw).

dimX =2

_ n+1
ez X = (e1+nez)(ex—e1)

(e1 and ey are characters of T' given by e;(A1, A\2) = A;.)
The cohomology H*(X \ {x};Z) is given by:

HO Hl H2 HS
Z 0 Z/(n+1) Z




0.3. A minimal singularity.
t=06€X =0 C 5p,

If T C Sp(2n) denotes a maximal torus then 7" x C* acts on X by
conjugation and scaling and we can write X (7' x C*) = X(T') ® Zay
where ay is the identity character of C*. Let R,y C X (1) denote the
long roots.
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dim X = 2n
_ 92n-1 —2e1 + ap 2e1 + g
emX = HaeRlong(a+ao)
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The cohomology H*(X \ {x};Z) is given by:
HO Hl H2 HS H4 o H4n—3 H4n—2 H4n—1
Z 0 Z/2) 0 Z/(2) ... 0 Z/(2) Z

0.4. A minimal degeneration.
G': be a simple algebraic group of type G,
Gq: affine Grassmannian of G
@/, wy: fundamental coweights (regarded as points of G)
Gy: Schubert variety indexed by @y
X = (LG @) NGay
Then X is a T—variety where T =T x C* denotes the extended torus,

and wy is a attractive T-fixed point.
Then X is of (complex) dimension 4 and we have

27
(O[O + O./l)((lfo —|— aq —|— 3(1/2)(20(0 —|— 50./1 —|— 60[2)(20[0 + 5041 —|— 90[2) '
The cohomology H*(X \ {z};Z) is given by:

ex X =

H° H' H? H3 H* H° HS HT
Z 0 Z/B) 0 Z/B) 0 Z/3) Z
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