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G finite group ,p prime,P Sylow p -subgroup

pntocagroptheory : study of G via p-local subgroups Nala) , HQEP

•

'
Main method for the classification of finite simple groups (p --2)

Examples Brauer-Fowler 1955 : G simple , SEE involution ⇒ I GK (2/66)/7 !
I

/ ,

Brauer-Suzuki 1959 :P quaternion group⇒G notsimple
" Burnside 1897 :P abelian

,
x
,
YEP conjugate inE⇒ conjugate in Na (P)"

l (Alperin 1967 : Cantell if x,yep are conjugate inG using p- local sobgps .I

\

p.to#represeyatioytheory : study of rep . of G over Rp ,Fp (or extensions)
using p-6cal subgps and their rep .



maximal
→

Alperin(1986) http .

kG= (hG)
'

⑦ semi - simple B.(hGl :pat block

# Irr B.(AG) I # HQ ,V) /Q p - subgpoff,Vproj . simple knew -module}/g
# Irr Bo GI

'

determined locally ?
in BochNGCQD -mod

Modelled on G -
-
Es Cepr) finite group of lie type , p -- defining char .

Bonjecore (1988) .

As someP is abelian

Db ( RG)
'

-mod) is determined locally ? Db(BothGD !Db (Beck Nc.CPD)
Modelled on G -

-
Es ffer) finite group of lie type , p #defining char :

Equivalence from complex of chains of Deligne-Cosztig variety ?

Broue- ⇒ Alperin .
Problem : Extension of Brower's conjectureto non-abelian P ?

Derived cat
.
is not locally determined in general .



Reformulation of Alperin 's conj . (Knorr-Robinson)
T'

: simplicial complex associated with poset of non-trivial subgp, of G
n- simplices -- chain, Qo# Q ,E - . . EQn

/ C- D
"
# Irr B Ej Io

can replace 7 by subcomplex with Qi's elem .

abelian
; or Op Nola ;) --Q :

Reconstruct something related toDYB.@Gl) by gluing Db (BockGc)) 's ?

H'
'

CE
,
h) is determined locally (Pabelian : HEE ,b) =HENGID ,ht. HYP,htt

")
Neighborhood of triv. rep determined locally 143Gt determined locally



fiyitegroupsofl.ie/-ype,definingcharacteris#

Ei connected simple and simply connected alg . group over ftp..TT max torus a1B Borel

G :-. Esl Fg ) finite group of Lietype , q=p! Offa) -- Sylow p-subgroup

dexysd.a, sq
UX
+

→ For,¥) fin -
dim

.

irred
.

rational rep .

f-aesysimple roof l -- XII → Iri (HG↳Alperin
[

,

{ ( Q ,Y lat Gt ,Vpn ; simple hNGfdf.mu//e
,

⇐s'"

renren.ti.net ( on:!¥÷:*!
# InchG) =g"

KCG! (q. . Is
't '



Groopsoftfqrankl
More general setting :

Chao
,
od Frobenius giving Fg -structure

A. (g) --SLG) ,
'Afg) -- SU, (g) , 432122¥

"

) Suzuki group ,2Gz(3¥) Ree group
Sylow p - subgroups are Trivial Intersection : PngPg" =L if get NGCP) .

⇒ Ch.GY-meoYpr.jTdII@BI-modypr.j by Mackey's formula
11

104K¥11perfect F- DYKBIHperfe.ch
F a 9

D.Khoei ) DYCHBT)

• Presumably no for
'
Ar
,

'

B. ice (known for 432 ; for
' 2KhGIH2KhBl'))

• Yes for 546) ,@Koyama 2.ooo .

same
'

Ar for some g 's .

For
q=p , equiv Lfzm)↳ {

Re'S 42M) ofmsfp -414

D-
'

(Ml :=Inj.hu/llMym D-
'

Crespi'42m)) f- I] oth
.



Ratioyalrep.at/Arkhipov-Bezrukavinikov-Ginzburg )

p > Coxeter number Db(1B) R¥Db
R : root lattice J J perverse : filtration

< ha>
*pre. (Bo thief d) bdf¥ecwD ,

w.> C-PX ,WEWt .

D:(F- dg)
quantum case } Tv

(perv
.
oil

constr .

P(pm) m3o

Sh : hpm '→{
D. f. pm - 2)ED m"



modplocallangtands
Berger :

Rep of Gh(Qp) over k
¥ Rep of 1B (Qp ) over k (injective on Ko)

( smooth, finite length,
a

comp . fact . have a central char .) I Glmez
(ee
,
rt -module,

Fontaine

{ blocks} To semi -simple 2 -akin rep of Gal (QTp/Qp) over kBreuil
,
PasKuras

other groups :
too

many med p in . rep .


