
Affine Deligne - Lustig varieties & Generalized affine Springer fibers
(AD LV) CG AS F)

Notations :

F monarch local field with valuation ring OF and residue field Eq .

F- = Fun with valuation ring OE and residue field h -- Iq
.

6 Fnb morphism of E over F
.

G conn reductive gp IF.
Ic GUE) o- stable Iwahnisubgp.

W Iwatani - Weyl gp .
GCE f- I Iw IThen WET

If G is unratified ,

let k > I be a hyper special para boric sabgp .

Guts = I Kuk .

Then
µ dominant



Affine flag variety Fl = GCE) II

Affine Grassmann : an Gr = GCE ) 1k
.

Def ( Rapoport)
Let be GE) , w C- Tv

,

and u dominant Cif G unverified)

Aaw
Xu Cb) -492 C- 7L ; 5

' b 0197 C- Tew23

Xu Cb) = fg K E
Gr ; 9-

' brca E Kuk }

Rule . Aaw plays an important role
in the study of reduction of Shimura var.

Def ( Kottwitz - Viehmann , Lusztig)

let V E GCE) regular semisimple , WE
Wu
, µ dominant

.

GASE
Yuen = ISI EFL ; g

- '
rgezwz }

Yuck -19K C-Gr
;
9-' rig C-Kuk}

Rmh .

GAS F encodes orbital integrals of spherical and Brahmi Heike functions .



History

Problem ADLV GAS F
-

µmaptines
In Gr, Rapoport- Richard

'96. Kottwitz '03- Gashi to Tn Gr for split groups

pattern In FL for basic b , Gort2- Haines
- Kottwitz- Reumauto Kottwitz- Vi -ehmann 'iz

Giirtz- H . - Nie 95 Chi 99:÷÷÷÷÷÷÷÷÷÷÷÷÷÷:÷:÷÷÷÷÷:÷÷÷T÷÷÷÷÷÷nonbasic H .

'
Ze t

-

Terr amp In Gr
.

Chen- Zhu conjecture In Cw
,

Chi argentum

zhou - Y .

Zhu
'
2e & Nie

' 19 t proved for split gps in equal char

H .

-zhou - Zhu .

Nie Congoing) for split V.



My work in progress :

Motto : Information on AD LV t A S F C usual affine Springer fiber )

local argument
.

um
-3 Information on GA SF .

First step :
How to match TBT with 8 ?

Let G be a residually split gp over F ( so that 6 arts trivially on his

Tb] E BCGK Geek GIF) - -
- - - - - - -

-
- - - -- > GeekGif) a { 83

H.

. Niese

sat 1¥Bank Wlw
Kottwitz- Hohmann't2,¥Kottwitz µ .

- Nie
'
14

Ii CG Ip x Xx CT) to



Working in progress : let G be a residually split group over F . Suppose that lbT
'

→ So)
.

Suppose that the residue char of F is large .

N For any w E hi
, if Yul V) Ff, then Xu Cb) to.

121 For almost all w th,

dim YwNK dinXwcb ) t dim of ASF associated to 8 .

⑦ There exists a natural bijection

Zaire , as l Irv
'T
Yuen g) Irr

H
queb )

.

Rule . ① In the general case,
the definition of ASF associated to V involves

the straight elements of W and is a bit technical .

③ If VEI , we may take b-- 2 and in this case
,

ASF associated t D is just FL 'd
,
the fixed pt set .

And dim FLU is known due to kazhdan - Lustig, Bezrukavnikov .



Consequence : Under a mild assumption on the residue char (might be removable )

ch Yu CH to riff the Mazur's inequality is satisfied , ie .

K HK KCV)
and Up IN

"

.

Here k is the Kottwitz
map and

In this case . din Yu CN = Cm , p
> + I ( das - copy ,

or is -the Newton pt.

where dw) is the discriminant valuation of V , ie rat of
det C Id -adr : geeky, ie,

2 )
.

and CWI = rank CGI - rankf CZach )

ez ) let w= Xt
''w

y with x, y in finite way lgp . and t
"
y is in dom chamber .

If aw> Up -12N, then Yul Vito if Kc
wk Ken , y x two has full support .

In this case, dimYwcvttzllcwstlcyx) t das - com )

131 If Yuu ) to, then I natural bijection

zacrj I Trim 4µW) = at Vandal 8D = Bu Hach)
A

→

Mirkovic- Vi loner cycle canonical basis

Here shawl is the
"

best integral approximation
"

of y
.



Strategy :

① H .
94 DL reduction method on Xwcb)

from arbitrary w to min length w

such reduction step is still valid for Yuen .

And the reduction

procedure is encoded in the so-called class polynomial of affine Heche alg .

② For w of min length , Xu lb) is easy
to understand

.

But Yw IV) is rather difficult . /Eg .

THE w may be in

Wo =Wang ← able to handle

or ws.org ← hard to handle.

• Full strength of Chen- Zhu conj on the orbifold Jbl
him Xue by

→ study of Yun for w two ! !
!

• kazhdan - Lusztig , Bezvukavuikor
's work on the regular locus of Flt .

• Lustig 's work on classical generalized Springer fiber
( precursor of the theory of character sheaves)


