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@ It is an affinization of U, g/;\[m|n with m,n > 1 and m # n;
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Quantum Toroidal Superalgebra £,,(g1, g2, G3)-

@ It is an affinization of Uqgl with m;n > 1 and m # n;

m|n
o Generators: E;(z), Fi(z), KX (z2),C, i € T;

1 2
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@ It is an affinization of U, §[m|n with m;n>1 and m # n;
o Generators: E;(z), Fi(z), KX (z2),C, i € T;
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m+n—1 m+2 m+1

@ Depends on two complex parameters: g1goq3 = 1, ¢» = ¢°;

e It has a vertical subalgebra Ug® sl , = Uq 5[y, given in new Drinfeld
realization,
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Quantum Toroidal Superalgebra £,,(g1, g2, G3)-

@ It is an affinization of U, §[m|n with m;n>1 and m # n;

o Generators: E;(z), Fi(z), KX (z2),C, i € T;

2

1

m+n—1 m+2 m+1

@ Depends on two complex parameters: g1goq3 = 1, ¢» = ¢°;

e It has a vertical subalgebra Ug® sl , = Uq 5[y, given in new Drinfeld
realization,

@ and a horizontal subalgebra Uc’,"’rsA[m‘,, = Uq sA[m‘,, given in
Drinfeld-Jimbo realization.
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Relations

Kiki = KiKi, KiE(2)Ki ™ = ™ E(2), KE(2)KE(w) = KE(w)KE(2),
K (2)KE(w) = KE(w)KH(2),

dMiiC1z — gAiiw " dMiigqhiiC=1z — w + -
T C i K (I W) = St e G WK (2),
(dM,-,jz_unW)Ki( *TZ)EJ(W) (M5 qAz — w)Ej(w)KE(C 7 ),

[Ei(2), Fi(w)] = 55 (€Z) Kt (w) =0 (€2 ) K (2)),

)
[E2), 5()] = 0. [F2). ()] ~ 0 (A1s=0)
(@M — W) E(2)Ei(w) = (—1) (M52 — w)E(W)EI(z) (a0,

+ Serre relations.
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Properties
@ Diagram isomorphism

o 5m|n(C71, q2, q3) - 5m|n(CI3; q2, q1)7

o(Ei(2)) =

= En_i(2);
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Properties
@ Diagram isomorphism

0 Emin(a1, G2, 03) = Emin(q3, 92, q1),  0(Ei(2)) = Em—i(2);

@ change of parity isomorphism

T €m|n(qla q2, Q3) — 5n|m(q3_17 q2_17 ql_l)a T(E,'(Z)) = E_,'(Z);
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Properties
@ Diagram isomorphism

0 Emin(a1, G2, 03) = Emin(q3, 92, q1),  0(Ei(2)) = Em—i(2);

@ change of parity isomorphism

T gm|n(qla q2, Q3) — 5n|m(q3_17 q2_17 q1_1)7 T(E,'(Z)) = E_,'(Z);

@ it has a topological Hopf superalgebra structure:

AE(z) =E(2) @1+ K (2) ® Ei(C ® z);

@ it has a two dimensional center.
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Properties

o Different parity choices yield isomorphic superalgebras;
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Properties

o Different parity choices yield isomorphic superalgebras;

@ Miki automorphism: interchanges the vertical and horizontal
subalgebras.
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Level 1 Modules - Vertex Operators

@ The Frenkel-Kac construction of Uy gl,-modules was extended to the
quantum toroidal (purely even) case [S|. We use the same technique
to extend the construction of level 1 Uqé\[ -modules [KSUJ to
Em|n-modules.

m|n
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@ As in the affine case, the modules obtained are not irreducible.
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Level 1 Modules - Vertex Operators

@ The Frenkel-Kac construction of Uy gl,-modules was extended to the
quantum toroidal (purely even) case [S|. We use the same technique
to extend the construction of level 1 U, gl -modules [KSU] to
Em|n-modules.

m|n

@ As in the affine case, the modules obtained are not irreducible.

@ It is conjectured the irreducible modules are the kernel (or cokernel)
of some screening operators.
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Evaluation Map

Theorem

Fix u € C*. We have a surjective homomorphism of superalgebras

evy : Emin — Uq g/;\lm|,, with c? = g5~ ". In particular, any admissible
Uqu[m| ,-module on which the central element c acts as an arbitrary scalar
« can be lifted to an &, ,-module choosing qs satisfying a?=qy "
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@ Generators with index /i € / (Ut‘;e’;[m“,) are mapped to generators;
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Evaluation Map

Theorem

Fix u € C*. We have a surjective homomorphism of superalgebras

evy : Emin — Uq g/;\lm|,, with c? = g5~ ". In particular, any admissible
Uqu[m‘ ,-module on which the central element c acts as an arbitrary scalar
« can be lifted to an &, ,-module choosing qs satisfying a?=qy "

@ Generators with index / € / (Ut‘;e’;[m“,) are mapped to generators;

@ Generators corresponding to the node 0 are mapped to “dressed”
currents:
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Evaluation Map

Eo(z) — ut X7 (z) ,

m+n— Zj - 1 - ——m -
X () = |72 (1- 222 ) | (a2 )l )
—m+i —1

c Zm+i) T Xr;Jrnfl(qiernil ! )

Xooee X,;Jr,'(q C "Zmin—1

= =Zmip-1=2

x; (z) are current generators of Uggly,-
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Evaluation Map

Eo(z) — u™?t X7 (2) K,

K is in the weight lattice of Uggly,.

X (2= [T (120 ) o) (e me )

_ _ i —1 - - -1 -1
XX (g ez ) X (@ e Zm+n—1)‘ :
7="=Zmip-1=2

x; (z) are current generators of Uggly,-
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Evaluation Map

Eo(z) — utexp (A~ (2)) X (z)exp (AT (2))K,

K is in the weight lattice of Uggly,.

Ai(z) = Zr>0 Ay zt,

X (2= [T (120 ) o) (e me )

N 'X,;+i(qim+icilzm+i) . 'X,;Jrn,l(qiernilCilZm—l-n—l)‘

’
= =Zmip-1=2

x; (z) are current generators of Uggl

m|n-
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Evaluation Map

Eo(z) = utexp (A~ (2)) X (2)exp (AT (2))K

K is in the weight lattice of Uggly,.

Ai(z) = Zr>0 Ay zt,

A= =37 (ho, + () hi + S (a2 hy, ),

X (2= [T (120 ) o) (e me )

1

— _ P —1 - - -1 -1
XX (g e zm ) X (@ e Zm+n—1)‘ :
Z="=Zmp-1=2

x; (z) are current generators of Uggly,-
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Happy Birthday,
Prof. Tarasov and Prof. Varchenko!
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