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§l Building for p-adic Glen

F - loc .

nomarch .

field .

Let u be a finite dime v. space IF

GUV) story
-

A norm on V is a function

II. it : V -711320 St

1) llxtylls Max (11×11,11711) + ← µ

IIXKY = IN 11741 DEF

11×11=0 E) X=o

Sometimes you might
want to

think about

L= - logit - H instead a. V →Rufo)

Lemmy if IHH #IN

then llxtylk Max (11×11,11911)



Txu Let ee.
- - en be basis of V ②

Let a . -
- en EIR

Then llsdieill = max Hit ) is a norm .

Lf Edie) = min Cudi, + Ci)
is a norm .

Def The building for GUV) is

B =3 all norms on V )

Each ordered basis of V gives IR"↳ S3
.

Image is an apartment . (def . of apartment)

Tha Every point lies in an apartment .

(true t buildings lgps)

PI Induct on dimv

Let W EV be codim I UEVIW

Let er , - -

, em be a basis of W

s 't y Ei
'

die
.

- y = mihai le " Kil) ibn'd
.



WLOG .

{KE 't I Knew a- Hull ) = Of fi ③

( rescale ei if necessary,

Let X= { ut Eti Siei I 3- c- OF) is apt

⇒ Z en EX s.tl/enHEllnl/V-kC-X .

Claim ei ,
-

, en is the desired basis of V .

Have to show

Kent ¥
,

dieill -- Max ( Henk
,
Hdieill)

'

- Max ( Henk, HEE,
'

die ill)

If we don't have equality , then

Henk -- lldieill

& Henk Zlldjejll tj dj C- OF

ent Edie ,
- E Vt EOF ei=X

so I lent Edieill Zllenll



Since llentsdieillsmaxlllenllellsdieill) - Healy ④

have equality D

E what is stabilizer of apt ?

( Wrong question for general G
,
ok for CGG]

Also stabilizer of facet ? )

Let a,
- -

en be a splitting basis

i. e
. llsxie.nl/--maxCkNkill)

(et w't C- Of be uniformize .

WLOG i lleillzllezllz
- - - Zllenll > llwfeill

g -t9ij ) stabilizes 1111 ?

Need 9ij EO fig
'

if i - j and Heil > llejll then

heed 9ijE WFOF



These are all conditions
⑤

Stabiliser = {g ECTLNCOF) Ig crowd WH

C- standard parabolic)
These gps are parahorics sabgps of Gln .

In general , parahorics are stabilisers of

facets , z points with non parahoric

stabilisers .

PGL , buildings norms on V Kadar mutt .
1111 , -11112 if too

h=2

e , ,
ez basis of V St Hull , '- Chuck tu

Lacy ldceitdzez) = min ( Vidi) -14 , vedette)

Lic , .ca)
- thatd. Gtd)

Noth

g -- ( Y Q) 94,01=40.4 914""

v
g reflation



Building for PGH is a (Eti) - Valentine ⑥

get any parahoric .

This Any two pts lie in a common

apartment .

PI CGUVI) GIWI I
-

-
Iwahori

W= affine Weyl

= znxSn

Pick two points HH , Alk

Pick two
"

good
" bases { ei ) { fi)

so that Max formula hold Keiko 11h11

3- g s't g { fit → {ei)

g -

- Ii w
rescales & permutes

2¥ = w
' Ii's es) basis

.

doesn't change 11112 change as basis
.



other approach to Gln building ①
-

(YF f. d . v. spare )

Det A filtration of Visa sequence

{LI teen of Of - lattices in Vst

• Lr Els if r > s

e try = OF Lr fr . At
÷

-finite

{ filtration ) = { norms }

Given H - Il

Lr -- { KEV I xcnlzr)
other way : Nv) = Surp hrl utter)

G ChevalKy gp scheme Iz
Ul

T torus to root Sys .



LEE Va = Eta K -- local ⑧
root swbgp field

K Hack)

Define Ki Valk) → Rules)

More generally .

%lH= v century

if REX* IT) ④R

Gcu) = vceiluil-LX.in)

→ Filtration of root gps Ux by

Cpt open subgps Ua,ri=9I
'
( Cass)

The functions { Yankee satisfy

( valuations of root datum)

Points on the apartment in reduced building
→ valuations of root data .



( Vo ) if te TIK) ⑨

Kanti) = Palu) tvcxcti)

(VI) Uar are open & bounded swbgp

Uxo '- EB

( vz) Let Ma = non - identity asset of T in

L T, Sa ) E Nat)

Let me Ma then the fn

Flu) = Glu) - ya ( mum -1) is constant on

Ual EB
.

(b) If a B linearly indep . roots

[Var
,
Up, s ] E j Viaje , irtjs

iatj PEE

Halal , east ) = eia.jp/CFfniyijCijMtE



Kijhl 4 ④

( V4 ) 422 = 2421 Usa
( v5) if UE Valk) & W

. U c-Valk)

and Wun " C- Ma then 4-du ')= -Ecu)
.

Apartment → torus

PE I

↳
Ux - . .

Val of root datum

If rzo { leaf Vat of root datum

Define Gar = ( Uar KEE > E Gtk)

( Moy - Prasad filtration)

sequence of open Cpt subgps .



Serious theorem ④
-

F smooth gp gp Got
set 5TH = GIFT and SHH = Ger

Ger only depends on pt in building

( not which apt it 's in
. )

→ Gar KEB
.

Seriuusthm
Let CIN) be an irr. repn of# IF)

Then infsr I ZXEB / VG"" to} EQ

and the infimum is achieved
.

This is the depth .

Generality?

Usually require i torus split under a

tamely ramified ext



I , what to do with anisotropic factors? ④

where might tamely ramified assumption come up ?

Tori : Let T be Comm
. gp scheme 1k

Want i Neron model .

9 ,
smooth gp scheme ( Ok

[BUY TCOK ) = TIK)
sh
- strict Hessel ration ur

we want TCOK) = maxie bounded in THY
.

Uniqueness ?

Lemme
Let ¥ be smooth & affine

speed

generic fiber Hk Then

Ust -- { ftoxlflxloshlleosh)
Existence ? F- Am , T -- Gm .



Descent : The torus 4k Gal . ext .

⑤

TL Neron model of TL .

F- Gal 14h

Want T = ( kesoyq.TL) "

east smooth if ITI invertible

in Ok


