
 

Norton HARISH CHANDRA SERIES
OF FINITE UNITARYGROUPS

Goal describethe simplemodulesofafnitegpoflietype.GLFg Gun Fg SpainFg

find a naturallabelling set
how are modulesconstructed via induction
our what feld

OK these problemsweresoled mid20thcent

og Greenfound thechartableofGlnfFg aer

nice answerfor specifictypeofrep unipoteratrep

the oneswhichappearinthecohomologyofDeligneheyvarieties

In thistalk give a combinatorialdescriptionofthe Harishchandra seriesofsimplemodules
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e orderof qmod l
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Additionalmotivation knowing HC aies mayhelpto compute decomposition numbers
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where ptn
HC induction Rf exactfunctor KL mod ka mod

When does q a unipotentrepofa occur as a

summand of RE e where q is someunipupof L



HC restriction RE KE mod KL mod
RE RE a biadjointpaie

def M C KG mod is aspidatif REIN o

forany 4G oftheform describedaboie

Cuspidals are building blocks
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but HC series are more complicated
weird mix oftype A 2B combinatorics



Classificatiorofaspidats
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these are the levis usedfor HC theory
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Special case L GUN q x f E Gunn q

X p Hiv REA computed as

take d d 2 quotient then sum our adding
e.g A boxes inallpossibleways

then RE X Xp where 2coelpt2 aeA
2 quotientfu is one

ofthebipaitobtained inthepreviousstep

Positie characteristic samequestions different answers

simplemodulesinunipotentblocks hate samelabelling
as in chou 0 ie by partitionsof in
Glen q e orderofq mode

e 2 and l n



X simple unipotent rep corresponding to X
X is cuspidal n e and d le

n I and X l

Hc series Y transposepartitionofX
Write X et tu dividing d byewith

remainder
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aspidal supportof X Gte q x Gh g
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HC seriesofGun q in char
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e elen Geek His Made
the ansnoisgien intamsofGta g combinatorics

e 3 odd Gerber Hiss Jaan noticedthat there
is a Crystalgraph on level 2 FockSpace



has to do with bipartitions typeB Weylgroup
that appears to describe HC inductionforGun q
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X XpRGUn g Gh of µ

where
µpt isobtainedfrom I I byadding

a good node acc tothecrystalgraph rule
proved by Dw andidentifiedtheaspidats

combinatrially

Thm N There is a combinatorial formula
in termsofthe Île crystal and a secondcrystalstructure res crystal thatdescribesthe
HC soies ofanyunipotent up X ofGun q
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