
 Lecture 1 Pavel

1 AffineLie algebras their finite dimie reps
2 Intro to quantumgroups

1 g fin Lim SimpleLiealg
glt CK act 64 a 6361 Rest Cacti6H11 K

h what are fin him reps of of

Lem K o on everyfin Lim repin

Proof Lei hi fiscgreat34 triple i e hog
K Erihi ei.fi hi tryhise truk o
But K is sum of commuting ssimpleedits K o

So we reduce to studying finhim reps of Log oft
Ze m evz Log g act act it's surjective
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VERepgn.VE ev V

For XEN let V denote g irrep w highest wt I
irreps V1 of Lg

Prop1 Vx12 Unan w kite is irrep

iff 2 arepairwise distinct

Proof needto prove XY I Y is reducible

Observe C g are direct summands in 404 so

LimHeng X Y Y 7 dimHomg Y Y 2

exercise hint Lg of via levz even

Question which of tensorproducts in Prep 1 are isomorphic

Prop2 These products are pairwise non Iso

Proof hebeg hftt E.dk
h
z
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Apply h t to 0 Up UxnEVx6,10 Knal
uniqueupto scaling vector of wt Xp Xn for g clog
hiatus E tech1 1 44
haspoles 7.2

residues 4th

Middhile so hi 6 r E o Pi o where

P a z z
nik

So the action ofGot Clt is encodedby P Pr which

yields theproof

Prep3 Every fin dim Log irrep is isomorphic to some

46,10 Vincent

Pf LetV be fin Lim rep

y IC
t Home g Endul

qg a flag

Claim I Kery is an ideal
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Pfof Claim abeg ye Ipeelt ofClaim
a6 pg flap 16913 0

Since Spane a b g cpg a ceg
pqeI.to

So I g w q ft ti so

g t.tt End V factors through go It g a

a asskRad a where Ass 9
Since Rad or is nilpotent it acts by 0 on irrep
Vhas to be of irreps ofsimple summands ofas

V Vftp Vital for some 7 tk

Rem Direct analog of the classificationof irreps holds
forgo.CA for any fin genidcommut C algebraA

simples is ssimple

Indecomposable reps are of Log are still interesting
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2 Intro to quantumgroups
Presentation of KacMoodyLie algebras
hijek s t aii 2 Gj aji O

ai so for i j
Assume di s t diag djaji symmetrizableKM fixthem

Generators hiei.fi
hihi 0 Chile aijej Chief aijfj

ei.fi Sijhi
Serverelins ade ie o adf.ltaiifg.se
Define A by same w o Serve relins

91A ñ both
free in generators e for in fi fork

Icg A largestgraded ideal w.IM 10

g A h both is identified w ogA II GabberKac thm

g
deformation take gec not a rootof1 or workover q
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Formally set gi q Ki
UglyAI K ei.fi relins
Relin CKi.Kj3 o.KiejkiqiaiiejKifjKi

giaiifjLei.fSij
edge ej o g Serve relation w ad y xygyx
Same recipe as before allows to bypass Serve relins

UglogA Uq Uq9 Ugh
Mod out similar ideal to I to get UglyA

Prop UglyA is Hopfalgebra olei e ok toe

fit fi 1 Ki fi
ock Kiosk

Antipode She eiki Slf Kif Seki Ki

Important observation

UglogA1 is almostDrinfelddouble ofUgG
Recall quantum doable Let H be finLim Hopfalgebra
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Then D H H H P opposite coproduct as coalgebra

multiplication H H P are subalgetras

commutation law beH Paetln.ba

Δ a 9,0120a 036 6,06,063

Gas S a 6 a b 926

Point Rep D H is braided

Def If E is monoidal category then itsDrinfeld
center e is category w objects X q

w Xel

g X X
st MON

Yin hexagonvelin
94m01

MOXON MONOX the otherway
around

1nF4 N

Then 2 e is a monoidal category in fact braided
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Thm Drinfeld Z RepH RepDH wherebraiding on

RepD H is definedusing universal Rmatrix

a a where a is basisofH a isdualbasis

xy 9x y Rtx y Y Yox

permutation

Important properties ROK OPHIR ED H

Hexagon relins 000 R R R 100 R R Rz

TheDrinfelddouble construction can be carried to

some infLim cases but now RED H D H

Example U 134 as almostDrinfelddouble

H Ug G CK e

Kek g e o k ble as before

Take restricteddual H Uq 6 ck.fr
If I g f Δ k ok Δ f for I f
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H Hot P CefK K
but C K is central H D H C 1 U 34
Drinfeld commutin relin e f
Get Rmatrix for free
R 94042 of

Rem R gives braiding on cat of Ug341reps

TheDrinfelddoable construction extends to all
KM algebras starting w Uq 61
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