
I. History& Backgrounds 4) q-character& Grothendieck ring ofUgly

1) 1970s
V,2 ... VN

Frenkel-Reshetikhin, 1999:q-characterxq
VnIT

Baxter:integrable lattice model ·

w xq(v) == mult(2)W3, generalized eigenvalue ofUgg

to solve,ponM, w=e
BE a,9,p =TH-c0 tUV(z)*.(R) (=eigenvalue ofT.

~> to solve eigenvalues of ReWgbQUgh, TH:Wqb -> Wg

aexplicit, TadazePageRagt V=Va "fundamental rep."

Sibuya, Voros:Ta & DR-systems in ODE. xq:10(2)
-injective relations in 10(2)

1) Quantum Affine Algetras (DAA) ? Kuniba-Nakanishi- Suzuki, Frenkel-Hernandez, 2015

W: solutionof Yang-Baster equ. W=R a-operature:Ko(U) of Ug(), V=Ia "refundamental rap"

Uq(g):RTT =TTR Hernandez-Jimbo

e.g. 6-vertexmodel -> Uqss), dim(vi) =dim(n) =2 Frenkel-Hernandez, 2018 (E]Riagyciaq- ES]Qi,agdi,oqt =8ja

T=trv(Rvivn.... . RVNVn) =10... *Vp B 5) Langlands duality

3) Bazharoo-Lukyarrow-Iamolodchikov, 1994- BLE, Dorey-DunningTateo:52
- IM st - ODE

P =frr(Rev,r....Ruar), some space V general of.Ugly) <n> y-opens

CFT/M(m> 1-d Schridinger operator Feigin, Frenkel, Hernandez, Masoero, Raimondo,Valeni, etc.



when of simply-laced, ==A",D",E") EX: 8(z)=(,. . . , 1,1-az,1,.. . , 1) =:Pi,a

·when of notsimply-laced, ofnon-twisted B. (",F*, a 1,a:= 1(4i,a) positiveprefundamental
5

twisted affine A"D"E",DB xq1La) issimple => Baxter's explicitconstruction->1--7 A3
=> (twisted)

Hope:Oqcoyyamo-opers
Masoero,etc.?

When of is simply-laced, its Dynkin diagram has non-trivial autom.5

↳
twisted quantum affine alg. Ugly

- twisted GAA:SCC(z) =CFCCOZ), hosic(z) =Gi(z)

1.Maths w/modified commuting relations
⑳: rootof 1 oforder 121

of finitedimsimple tiealg /p, simply laced, a generic 29(89<Uplog) Bore subalg.

Ugly) non-twisted RAA:Drinfeld's generators sitcap.k xq:K0(0) -> 20 comm

Ug(q) =wp *vqxuq,p(z) =k.exp(7cq-q-shi(z))=r9 Imm(W.) simples in 01898are ahighestweight modules Liv)

"e-highestweightmodules"1(0)=W9.00, W= (Vi(z))isI St.Ui(z) rational, is I, and Vocis (z) =0i(wz)

↓F(z).8. =Vi(z).N. · From non-twisted to twisted?

W9(b) aUplay) , 0.cat.of Uq(8) -modules thatare in folding ofcharacters:Vi(z) tevaki)(whz)=.0.
<kF,ei)

when seen as vqlGi-modules · -X.A3.u =(y,(z),Vz(z),Uz(z))
I

Ihm.(Hernandez-Jimbo):simples in 0 are t-highestweight 55=(V,(z)V3(z),52(z)Vz(- z),Bz(z)5,(-z))

modules (IV) s.t.0i(z) rational. [U]12] induces foldingon characters.



Iam internandez) If J is an elementin Im(xp(K0)4(Ugg(), Partial response (W):

then5 isan elementin Im(xq(K0(2 (Ugo()) Ihm:true for L(r) prefundamental & for U =4.1.4s,ag.
Nathm:When S= Xq(V), we don't know ifSt=vaw) for for: 0i,a=htab, aa= [L(4i/aπ4j,aq]]

x((...))

some representationW of.. We canconstructTa SR-systems for Uggt).

↳ Partial response:hm (Hernandez)True for KR-modules L(W) ec:ad for AS" => aefor AS:ati==

i.e.W =(,, .. , 1,qNganze1,...,1). Moreover, 185]aZ,ap+@z,aq- [- z]Az,aq0z,cq+ =PT,aSi,a

W =L(ut). TSforAl =>Tsfor AS:

Conj:When Vilz) has itspoles & seros in92, thenthe folding of TaxaqR-aq
=

[Z]Pap+p-aq +RapB-a +-E]RaqB-ag4
Xq(L(8))
x(L(21) equals to

XCLCve Hrop: The condition on poles & senos is necessary

Here XX are usual characterswr.t. Wq .

·The denominator & numerator are not respectivelyequal.

Importance:to establishresults for twisted GAA. Exy
=Az=13.j =A2" =st3,

=A(" =st.- --
:

~ to study Frenkel-Hernandez's interpolatingduality ForUq(sTz): Li,a⑭7s. =

2....

+
④ 2015-1....

·to study type BCFGGAA. Ugly) <-> Uglg4 22,99

BCFG support : 1;'s.'s
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x(L(8)) =x- (2(9).


