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Object of study a simple
--

category C 9 Gath

C DCGCCHD -module

Filtration on C indexed
by a discrete set CQ

For instance
,
if G 'S Lz

Cso E Cs iz E Cs ,
- .

.
- SC

Colin Csr
E C

.

E : fully faithful subcat .

Note '

.

ER continuous GEEKY.ua ....



Motivations :

I .

Defined by Moy -Prasad in
Arri th metic setting

irr
.

VO G CQ
p
)

Arp ! associates a rational #
called depth

smallest r
G al
r

upper ramification
filtration



Geometrically !

↳ r
should be

Luc "Hkd

slope filtration on local
systems

Lody s CDYeo = LocksBY
,

More generally aeantum
'

.

Gcctisumo dare Kath-mo!
match up depth filtration,



Motivation # I
'

. Functional Analysis

Whit : G Ck) -mod → DG Cat

Raskin : Defines a sequence of

functors Whitten such that

Colin Whitten E Whit

use this for instance to Shan

Whit inv = Whit co inv

⇒ Whit commutes w/ all
limits & commits



Whit COE C¥, Whitlock
Whitten I C¥, whiten

GAA

This filtration on Whittaker ,

depth filtration .

Motivation 2
-

situation !
fully faithful

C-ID
④ do

Gatty GCAD



Call a sequence of GCCH)-
category

Cycyca . , generating if
V-c→D
Hom Cci , a)→ Henreid

ACAD GOOD

equivalence for all Go

⇒ (→ D equivalence
.

Moy -Prasad theory produces
such a generating set .
2-
Definitions '

. Chun -Kampongour
Grotquite the Sau)



T Motors EG
X
*
CT) cocharacter lattice

For a point x GX*CT) R
and a rational r GQ

Kx
, rckqnt CEE GCCTD
Lie algebras :

Kx
,
r

= Gati
<*cxstizr

Kx
,
rt
> Of Gati
Givati >r



Case of x=O, read
20

Ko
,
r=rth congruence

Subgroup

kq.pt?CrHlthcongr..slzCCtpSu6groy
•
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Example of St
reitz

,

Kopp as above

a Ilcmadtrt'tk
's
, -rEz [Ibd) to cmodtr)

CIAO (mad try
K'
I ,z= Io

GI cmoatrty

Kaz
,

" Eto
, Io)



C
± ,

"

? =
"
the Gat)) -subcategory
generated by

Ckx,rt

over all x

Lemma ( Ben -2 wi - Gunn . nyrh.am
-Oren)

DIG cctdlkx
,#
Chart-9%

D Ckx
,
rib Hex

,
rt)

Fully faithful

ax
,
RR continuous & Gath

equivariant



Kym & Kx
,
rt are normal

inside Kx
, o

General statement ! As long
as K is normal inside

parahone

DCG.CC#iHe)OXE*-scPGdGutDyk
,

proof '
. K para home

can write a bar complex
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D GG CAD IK) DCKlG
"%) Ck

th
DCG Ceti Ik) ④ CK → c
or ;

DC GetsHk) D CRG"fa⇒DCkO%.

.
-ur

contract H
u

DCGCHDIK) ox back
Gets



(
←r
full subcategory generated

by
under cones

DCG hey
,
rt)

Ckxrrt
Hecke

as X ranges over

all possible
x

Lemma ! Only finitely many x
are needed

Example : 4=54



CEMA Filtration amps at 42
For r G "Z

,

Cer E E
"
"

rtqdekko.rs
"")

For r C- It'z

Csr
⇐ C

' rt

*

DCk¥+8
"")

Note : The set of r far why
filtration jump are those

r whose denom divides
a turd

. exponent of G



ar : Cer# C

ar is fully faithful

art is continuous and

GCCTD -equivariant
-

Applications : ocreneratiou
Coni CFG) '

.

§ -modi!! =DCarly,
Opry



4¥51 has a large center

2 Cynics ) ) ? 8 Cope CDT)
t

warning :
G copy CD) )

→
All not quite true

gtmodr" is modulesont

where the center
factors through 8 ( Opgu CD))



Sam Raskin proved FG for

f-Sh
.

have a fully faithful
embedding

DCGHxptqopre9-grmodon.gl
y N

Gi TD Guth
(be careful)

Claim ' . For G=SLz
,

Whit CGCKDIDCGCKI#
is a generating set .



So it suffices to show

Whit CGrB*p%, Opr → WhitGam!!

DCIIGTpfqooprehgg-modieng.it
are equivalences .

We can describe every atom
here

.

Whit CGH Frenkel -Gaifgony
-Vihrenb fellow) Arkhipov -Reznikaviator
- Onnabus



Whit Cf -mod) Raskin

§nmodFe
,

Frenkel -Gaitan
-

Goal : Prove an analogous
generation stakeout for

all G
.

G LCH - rep

subcategories :
G D -repair : Csr c

G CAD -rep
> r

: car E O

Guth - rep
=p : intersection



I will write down

generators for

Guti) - rep>r

over all r .

-

Note '
. Formally

DCGCHD.lk
, rt) overall

×

penetrate Erath- reps,

TZRDCGUHDIKX
,rt)

generate Gatt) -Egr



p CGCCHHkart) GD
r↳§

If r> 0
,

Kxcrlkqrt is
an affair
space

w/ action of

↳ '
? kxiolkxgot

By the Fourier transform
,

Dckxir Itearthe Dfc-9)



*
, OCKx.nl/kgrttCCkxcr/kxr4*

↳ -semis table locus

points whose↳ orbit

does not contain 0 in

Mam Theorem its closure
.

-earDLGCADHeart)
o

zDcGktDlkxirDeIarlkxnx9arLj@yCkxirnKy.rE) =
mstake
loans



Consequence
0

DCGCCHYKY
,
rt)

is a set of

generators
for Gath -repair

Application I Ccomputation
of depth filtration on KM)

ask
Them

§ -moai't # ga -moodoffer
(Note : Chen nkamgpargpoun

arniedue this9mm)



Oper Cop@DX)

opens w/ slope at most

pro -affine Spa "
canonry
BD inChen -kampgarpourpmwtauantiz.fm

C- been)
India!! A Tirpak lies m

Par local
,Thm2 Gant Wo Raskin)

com ; FG is tree for all G
.



So we have a candidate
depth filtration on Kah 9-modest
9-mutinies-modi:c . .

.

to show this is actually the
depth filtration

,
it suffices

to show

grig-modern. is purely
of depth r

⇐ for S # r

g Nr ga-modcnrg PAY
Eo ¥0



grff-modwk.ES" Ozo

why does Ky?st defeat
the corresponding part of the

cats

G ⇒↳
-

kx.si#hMGg-moidaiiist
it s is an integer ;

This is a module w/
some Klement I



w/ guts ) TSH . 1=0
.

And the action of
guts] -15. I

'

has a non - nilpotent
character

I A gt

The corresponding element
of Ff
cents
look like

,

cet%Cftdtcht5.ch#tCtt%cetg
t .

. .

. C tsty




