
 Lecture 2 Pavel

1 Reps of Uglog
Defin in Sec 1.5 was corrected Thx to Frank forcatching

a mistake

11 Algebra 4,134

geoq 5

Take 9 34 Cartanmatrix 32

generators ei.fi KE i go
Kieiki Yei Kif ki q.fi
Kiejki g ej kifjki
qfjjti.kikjkjkifei.fi

ei.fi o i j
g
Serve relations

Set K K K central

We care about fin him type I reps informally ki g w

hiacting w integral e values
M



Exercise In any fin Lim repin K 1 et Lect
trueforany 9

12 Evaluation twists by looprotations

Evaluation homomorphism Uq 84 Ug81 ofalgebras

y e q fol e q f plea f q k q ki K
not aHoff algebra homom

g grading on Ugley byenergy
looprotation action 6mnUglig Z tz

for3412341 9 4
Y RepUg134 RepUglad

761 9 Y for YERepUg34

Rem Forgeneral og if W is a Ugg rep.nuWE t.tw

Properties WeRep Ugly WA a Wau

761 X t 46 Y6 461
I



13 Failure ofbraidingsemisimplicity
We'll see if VWeRep Ug 31 then Vow t V61 WA

bc q is not Hopfalg
homemom Similarly V6 z

Rem Irreps ofUg84 are Va ofdim att ac74 rs Valt

for a 1 Valt in matrices

e 8 1 f 98 K
e f K.rs

Exer Any 2dimnontriv Ug84 rep is V t for unique 2

Corollary Ve Vw for unique w

Rem Z tryit feel
w try S e Sle tr Sle Sle1 trfqkffeek.lt

qtr eed g't
V6 V19 t RepUgog is not braided

31



In any rigid tensor category C if Yee thenwehave

1 X Fv

Claim If X is simple eitherofthesemapssplits IX

Proof Suppose ev splits 409 A

i x fxx
Exer Thisdefines isomorphism Hem 1 X Hem

Y

Since are isomorphic bySchurlemma

Exer I V61 Vq't Vga o nonsplit

if YERepUg54 Ylugay is irred Y Valt forsome z

Dualize a Valga Vlg't V6 o

V g V67 V6 Vg't

A



But if w gz V6 Vwl is irreducible exercise isomorphicto
Vw V t In fact it's defined by an Rmatrix

Rem Forgeneral g inved XY e Y is irred isem

to 40 61 for all 2 but fin many

14 Doubledual

For general g if Y is finLim repinof U log
Y Y 9ᵗʰ h is dual Coxeter number for34 YG

Q Whyh

A For g triangular Hopfalg HR w R a bi Rmatrix
invertible Ro x OPHIR 001 R R R 19001R1 RaRa

Thm Drinfeld for us Schilai axu 541m
a

51



For Ugly u oq
P v is ribbon element central

For affine Lie algebra p.pthid 9

15 Classifin of fin Lim irreps forUg54
Reference Chari Pressley

Prep1 All irrepsof Ug34 are oftheform

Valal Vali Vankn

Keyquestion when is it irreducible

Can rule out ai ai.it titi q Canalsodo the same
when

G g p w ti j 71
To state the answer we needa combinatorial constrin

Attach to Valt a gstring g t
g q z

Def A collection of strings S Sn is in specialposition

i j SiUSj7Si Sj SivSj is a g string Otherwis



we say So Sn is in generalposition

Thm Valt Vanlan is tired stringsof factors are in

general position Theproduct doesn't depend on the order

Thisgeneralizes the case Vt Vw as strings are Z W

Prop2 Anyfinite multi subset of can be uniquelywritten

as union of strings in generalposition upto permutation

Conclusion Ug84 irreps multisubsetsof
polynomials w nonzero const term up to sceling This is

Drinfeldpolynomial usually normalizedto have const term1

12 Rmatrices w spectralparameter
Ug ad K 1 has universal Rmatrix R a ai where

are U a EU
Can we make sense of Rlx y Not in general



Whatabout 2 Y for formal variable
RCA ΣFda a

has only henney powers of z
REAL End X 4 611

Thm Dvinfeld for all g Thisgives a converging series

in some neighdof 0 a later where r.my

Get operator Rxyla XCH Y X t Y

Prop This operator extends to a meromorphically to

If XY irred 6 Y irredforgenericz of Thm in Sec1.5

Fact Rx t ExyAfx t

rationalmatrixfunctionsscalarfunction

87



Furtherfacts This Exy t can be normalized to satisfy
RG R6 1 101 I t Ryz t Rx yz t

Rxz4Rxy t Rx 261
R Hz I 423 R 2423

opposite order

LYBE

Rem Kindof commutative likevertexalgebra

To


