
CometricInterpretation for the Delta Thm (1)

LastTime ⑳taday H(n- 1s+1)k(X=g)
↓ -

~

=SN., x) = F(((4xgen) x Vi -V: 3
&-En = S1ky-Einst

,
11

↓
at E o geometrically .

glas = 5xgen regular semisimple Xi]j S
- x- /*] HASpril H *(Spr)

gln

Lg = [(Vo ,X-F((14xg)xVi = V=3 Thursday:
Explain the identity (wont+=0)
using affine Springer fibers

- JV
.,
M

IfUS ↓ 9 ↓9 T
US

gl en glad
Perverse
sheaves

Sn & Fibers of frs = So Cohomology of fibers ofand I

H
*

(Spr)
SnE Weyl group of GLu

Ihm(Springer) Let +M=r , /l = [(i) =dim(Spul ,

(2m(Spu) =VM Jirreducible Specht madule)
Sn

#m /Lustig- Procesil

~H
*

(Sprli9) = Fr(Xi9)
Furtherrecall

&Sprik : = [Vo = (c ...sUncq) /NViSVi , KerN-Vn3
n- k+ 1

where JT(M= iT]



andMacphersonpartial resolutiono it is

" = S(V.,M = FI(xN INVieUS

↓ <
Smooth

· ror
Geometric properties

:

· All maps are somsmall

(dims of fibers are "Smali
↓ 3 ·A is not smooth ,

but it is

N rationally smooth
J locally cohomologies are the same

as those of a Smooth space)
For
"

,
there is no Su action ,

but ...

~ ~ 2
2
, rS

gl N

C
↓ ↓ ↓ 3

ge gl -N

gears = [(V.,x) = FI(k) xgers) xViEVi3

Each Vi/Vi-1 is dim Xi is a direct sum of Li

eigenlines of X

-> Action of the relativeWeyl group
Wa = Sperms of the parts of d of equal size)

= SaiX---*Sae where Gi = #
of parts of
& of size i

= N(La)/La

=> Wa & H
*(5"()) FN



N has a stratification
,
No= U OS

Y

where X = (d ...,d) , d"l-di ,

05 = [(V,N) -FICaIXN/NVieVi and TT/NOVEN=Xi]

= ---
-
- JT/NeVi/Vin) yi

Y
dominance order on partitions

The-MPhersonfibersEVivi , sNovit is
T Hi ((V,N)= &W· EFISM / W . extends V.
Lita #sa and NWi =Wi

I L 5: WaWaW-S↓3/35 OVVV -
23

N ESPIEV/Vij

Thm /Borho-MacPherson 83) Let d= [n(
%)
.

IfEx is rationally smooth at every prof BMJ ,
then

vo-Qual
Hi (BMn)@ H29( (V.,M) = Hitzd(Spr)Wa

for a fixed (V., Ne O*

-ThenSe ow
, Sax-ae , WoveNoy . (Who see

o ofisotypis (m/
↓it di

-actson both sides
,
and the isomorphismSolary

is as Wa-modules in the following case that we care
about....



① Connect this to A sprin
② Check rational smoothness condition in that case

③ Translate B-M's isomorphism into symmetric
functions

.

Pop ASpnik = BM/11
, (11. ... (n-") , N

where JT(N) = (n-k+1)!

If Recall

&Sprik : = [Vo = (c ...sUn-qk)/NViSVi,N-Vn]
h

x = (1 , b --y , (n- 1D(k
-11) typeof partial flag

-

n-k+ 1JTJM)= (n-k+) by construction ,

k]]

Since JT(N) is rectangular, korn = im Nn-
1

Let V
. S .t . NVieVi.

V. EASprik me
E) UnzkerN = im Nu= Nak ph(n

-n+1) i'm un-1

7) Nal(phs-Un) = 0
km-k+n) 2n- kE)All parts of JTINO Pe
Vn+

E) 5 (NOUnty (n) = (n-k-1

E) VofBMy (1)
,
(1)
.-(1) , (n-1) D



② Why is rationally smooth on BMJN
when= ((I), ..., III,*) ,

JT(M) = (n- k+)??

Checking rational smoothness of X in aubld of X

ES Check [Hx(X) are trivial in a hbhd of X

Th /Lustig) shaped

Hilbg ([Hi() = g) Em (9)
↑
contentM

x = TNENITTM =X]
JT(M= = X

M(h-k and

~I(M)k .

Pop (Gillespie-G) ↓
For anyM + (n-1(k- 11 S . t . M1 (n-1)

n- k

then
I((n-kk

+) iT
Kimm(9)= 9

Here , Ms is the possible JT(N&Unl

EX n= 6 ,
k=3

for V. EASprin

Shape -1 content / unique

Exercise Prove it.



③ Translation to skewing formula :

By B-M's thm + rational smoothness :

* = JSIl , ..,(l) , (nok)) , <= (1 , 1 --> 1
,
(n-k)(k-1))

f+(N) = (n- k+1)k

Hi (BM(
,
-,-)@H2d)Sp(-1) = Hith(Spr)V-

Exercise If Sm & W ,
and MI < m,

Frob (wV) = dim (1) : S Frob (W).

Combining,

Next Time : Affine springer fibers
and

-

the full skewing thm


