
Reginareprice ①

Fi non - archemedean
local field

G , connected reductive gp defined over 't

TL : irreducible supercuspidor repn of

GIF) of depth zero.

Moy - Prasad
'96 :
I a vertex RE BYE

,

( reduced Brukat - Tits building of GIFs)

sit the restriction

Tlfe
, no

contains the inflation to

GCH mo of an irr . cuspidor repn

of Ethno .

- ot : = GEHRY
GEIR,ot

GIF) a = stab#⇒ be)

GIF) x. o - parabolic subgp associated tox

GIF) ar Moy - Prasad filtration gp REIR> o



DEI TL is regular ( resp .

extra regular) if ②

K is a Deligne-Lustig cuspidal repn

I Risso associated to an elliptic

maximal torus $
' of EI

and

a character E : 84kt) → a
" that

is regular ( resp . extra regular) .

D Bruhat- Tits : re BredCG, F)

→ smooth connected OF - sp scheme

G: with G:( F) '- GIF) G:(OF)=GTHao

ET: : reductive quotient of the special

fiber of 8×0

Then Gin ( Kp) = GTHK,o : ot

2) I regular if its stabilizer in



NISEI't, is trivial .

Eis extra ③

regular if its stabilizer in DCS,G) CF)

is trivial Cris ,# =
""%)

Here S is a maximally un ramified elliptic

maximal torus Scf set the reductive

quotient of the special fiber of the

connected New model of S is B
'

[ Maximally an ramified elliptic maximal torus :

Fat SCG Max torus sics max
.

un ramified Subaru,

TFAE :

Ci) s
' is of maximal dim among the an ramified

Subtori of G

Iii ) s ' not properly contained in an un ramified

sub torus of CT

Ciii ) s is the centralise of s
'
in G.



14) SXF
"

is a minimal Levisubgp of ④

GXFU

(5) The action of IF on RIS.LT) preserves

a set of positive roots .

( Pfe GXFU is quasi- split )

A- max torus satisfying the above equivalence

conditions called maximally an ramified . )

Kaleta019 Every regular depth -zero

Supercuspidal repn of GIF) is of the

form Tiso) S : maximally an ramified

elliptic maximal torus

A. SCF) → ex regular depth - zero

character ( i.e . Okay
.

equals the

inflation of a regular E )



[ STH . = SCH n GIF)as
,
o

⑤

Us C- Bred CG, 't) is associated to S

as follows :

s
'
c S becomes maximal split over

Fu , Aredcs
,
Fu) c BredeG. Fu)

I

Fob .
inv (since S is defined over F)

contains a unique Froh .

- fixed pens

( S is elliptic ⇒ )

If G is simply - connected or adjoint

then SIF) = SIHO

sittin
,

=
"Hsi

,

= Ickes

SCF) r = { se St Flo / t XEX* Cs ) ,
ord ( Xist - i ) z r } Cr > o) )



Two repns Tisha, and Tlcsz.o, are ⑥

isomorphic ⇐ CSA ) - csz.at
A

GIFT -conjugate .

Definition of Tesol
-

S : maximally un ramified elliptic max torus CG

Oi SCH → ex regular depth zero char

Olsen . factors through E i Sfttoeot

Ks .

-

vertex associated to s

→ Kiso, = IRS,o- i
irr . cusp .

DL repn

of Eisel KF) inflate to GIF)no

NGLFhelkcs.es ) = SCF) . Gcfheo
S unratified
easy

k otherwise

Extend Kiso) to STH . GIF) no more

work

Tisa, = c- Indefinite
.

Kiso) siyrwaspidd



Assume G splits over a tame ⑦

extension off .

Charckf) 1=2

Regularsupercuspidalrepnsofpositiuedepthtlak.in
- Murnaghan :

{ (extra) regular supercuspidor repns)

⇐ f G -equivalence classes of (extra) regular

Yu - data}

Let ( (GOEG
'

E -
- E Gd ) , It , Colo, 19.

- - old)

be a reduced generic cuspidor G- datum .

Gi : tame twisted Levi subgp off

I. e
.

Conn . red . gp defined over F & becomes

a Levi subgp of Gover a tame extension

off , Gd -- G
.

It : depth - zero super caspidal repn of Goff)



Gii GIF) → a
"

smooth char of ⑧

Git '- generic when itd
depth ri > o -

with extra conditions

J-k Yu 'ol :

{ reduced generic cuspidal G -data)

t

{ isom
.

classes of irr. supercuspidor

repns of GHB

Hakim - Murnaghan 08
' fibers of the map

Def ((Goat G ' E - - - E Gdl, It , Colo, - - Yall

reduced generic cuspidat G - datum is

called

D regular, if It is a regular

depth zero sapercaspidal repn of



Gott) ⑨

4 extra regular , if it is
normalised ( i.e.,

pull - back of Oli to Giel 't) is trivial toeied)

and It is an extra regular depth zero

super cuspid
at repn of GOTH

.

Det Tame regular elliptic pairs

SCG max torus Oi SCH → ex

(Sol is called tame elliptic regular

( resp .

tame elliptic extra regular)

if
1) Sis elliptic and split over a tame

extension

2) the action of inertia on the root

subsystem Rot -- { one Rcs.CH/0lNEIFKYEFtH=I )



preserves a
set of positive roots ④

Where Eff is any tame Galois

extension splitting S
.

( Rot indep of choiceof
fer 't

e ramification
Eff) EE-- OE EF = It PE

degree of Etf .

3) the character Olsen has trivial

stabiliser for the action of

Nls, Got⇒ ( resp .
restitch)

where Goat is the reductive subsp

with max torus 54 root system Rot
.

2) ⇐ S is a maximally an ramified maximal

torus of Go

[ Generalisation of admissible chars for Chen ]



kaletha 2019
' Assume p is not a ④

¢
This condition

bad prime for G & Pt lThlGder ) ) can be

removed .

Det Pt III#derll .

A swpercuspidal repn

of ELF) is called ( extra) regular if it

arises via Yu's construction from an

(extra) regular ( reduced generic cuspidal)

Yu - datum .

{ GIF) - conj classes of (extra) regular

tame elliptic pairs }

Is { (extra) regular supercuspidal

repns )

( s , O) is Tiso)

Goga's E Gd) , It, Colo
,

- - da))



classification of depth -zero (extra ) regular ④

supercaspidal
⇒ I , = Tlcsih)

scat , maximally un ramified elliptic

Max torus
.

4- i : STH →
ex (extra) regular

depth zero char

D= ¥44 .

- 1st



Regular supercuspidal L-packets ④
-

G - conn .

reductive gp defined IF

quasi- split IF

split 1 a tame extension off

LG = ETXWF

P is not a bad prime for G

and pt 11131214111

Det A strongly regular supercuspidor

parameter is a discrete Langlands parameter

Yi Wf →
<G sit

qcpq) c torus of E Pf .- wild

cent CHIH , I) abelian
inertia



Def A regular supercuspidal
④

parameter is a discrete Langlands

parameter 4 , Wf → LG satisfying

i) 41ft) c torus of ET .

let in -- cental# It

ii ) c. = Cent ( 41 If, It )° is a
torus

Let 5 : f -- Gall
't't) -mod , underlying

abelian gp I = Cent CC , in)

T action given by Ad (4th

Iii) If he NCF , in ) projects onto a non-trivial

ett of SCS , Tu ) T , then n f- Cent ( 4th.CI)

[ strongly regular ⇒ regular

Almost all regular strongly regular]


