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Ua,p (@) 2nd W pe ()
Review of EQG U, ,(g) (g : affine Lie alg.)

Uq7p(/g\): (K '98, Jimbo-K-Odake-Shiraishi '99, - - )

o elliptic ( p: elliptic nome ) and dynamical analogue of U, (g) in the
Drinfeld realization

— elliptic Drinfeld currents Ej(z),Fj(z),wf(z)
— II; : dynamical parameters (Gj=1,---,rkg)
o Uq,p(gA[N) = Eqm(g[N) (K '18)
E,,(gly) : central extension of Felder's EQG RLL = LLR*
@ Hopf algebroid str. as a co-alg. str.,
A:Uyp—U,p @ Uy, algebra hom.
~» Vertex operators ®(2) : F — V,QF' s.t ®(2)x = A(x)®(2), Vo € Uy,
~ (P(21)P(22) - - P(z,)) deformation of conformal block !
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Ua.p (@ and W, p+ (o)
Characterizations of U, ,(g)

- p-deform. of the quantum aff. alg. U,(g) + dynamical param.
&
- g-deform. of the Feigin-Fuchs construction of the WW-algebra W(g) of
the coset type

Uq(9)
g-deform. / \ p= qg/"—deform. ~+ dynamical param.
g Uqp(0)
r-deform. + dynamical param. \ / q-deform.
(the Feigin-Fuchs constr.)
W(g)

|
(@)r—nv -1 © @)k D (@)r—nv

Elliptic Quantum Toroidal Algebra March 10, 2023 4/37



Uap(8) and Wy, (o)

U,p(9) is a g-deformation of the Feigin-Fuchs construction of
W(g) = (@)r—nv—r @ (§)r O (8)r_nv. The Feigin-Fuchs construction is
nothing but a r-deformation of g to W(g).

eg  aly (c=1) TS i & (Bi)r s @ (Bla)1 D (a)r_a
(va =1-2403, ao= Q\/ﬁ )
T(:) = 5 (09(2))? ~ Trp(z) = 5 (06(2))° + V3a0d*9(2)
e(z) = el eﬁd’(mz) : ~ Sy(z) = e\/gaz\/gh te Z16(2) :

f(z)=e 227" e V20(2) ~ S_(z)=e V %az_ VEh te Vv o) :
2r [ 2r T
[\/iam, \/ian] = 2m6m+n,o ~> |: _ 1am, - 1an:| = 2mr_715m+n,0

g-deform 1 g-deform |
2m]q[m = ¢*"-deform. 2m]q[m]qy 1 —p™
[, 0tn] = [2m]q[m]q Smtm.0 pP=4q _S [, &tn] = [2m]q[m]q P*m Smgm.0
m 1—p
Uy (sl2) Ugp(sls)  p"=q’""1) =pg~?
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Ua.p (@ and W, p+ (o)
Dynamical parameters?

The Feigin-Fuchs construction can be seen as a dynamical deformation of
the Z-algebra part of (g); !

Boe=) ™ Vi @) @ ()i  (6)
sl (c=1 — i %SIQrs@ 5[213 5[2r2
®“P./ 62// )
cvir = 1 — 24y, aoiwﬁ )
1 1
T(z) =35 (09(2))? ~r Trr(z) =5 (3¢>(Z))2 + V2000%¢(2) +
e(z) =e®2": V29 ~ Si(z) = eazhefQ T eV rTe)
f(z) = ez ef‘/%Tz) : ~ e %2y e te V s 1)¢(z)
2
[ﬂam,ﬂan] = 2MOm+n,0 ~ [H r m,\/ — ] = 2m 16m+n,0
q-deform J g-deform |
2m|q[m p-deform. oml.Iml. 1—p™
B L T By My
R ®“P7 Q// N p
Uq(sl2) Ug,p(sl2) p=d¢",p" =q 2
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Ua,p (@) 2nd W pe ()

Higher level : (¢-) parafermions do not get r- ( p-) deformation

—~ r-deform. —~ —~ N
sly (c=k) — (512)p—2—% @ (sl2)k D (sl2)r—2

®LLP7Q// 3k
— 2 _ 1 k
(CVir—m_Q‘lO‘Oa ao—g,/m)

T(:) = 5 (06 +Trr(z) ~ Trr(s) = 5 (09(2)) + VEaod?6(=) + Trr(2) +

1
TR VR

e(z) = UH(2)e@2k  eFVEROG) . o 5, (2) = U (2)e® 2R e R
f(Z):\Iff(z)efo‘z_% :e_%\/ﬁd:(;); ~8_(2) =T (2)e" %z % P+7h 1.67%\/ 2k(r k)qﬁ(z):

2k [ 2
[v?kam,\/Qkan] =2mkdmin,o0 ~ |: - 77. Qm,, p— k :| = 2mk k6m+n’0

g-deform 1 g-deform |
2m|q[km r-deform. 2m]q[km]qs 1 —p™
[am’an} = mistrn,O P — [O‘mva"} = [ ]q[ ]q p*m 6m+n,0
m Q“P, Q" m 1—p
UE(z) —» UE(2) TE(z) —» UE(2)
Uq(f'A[2) Uq,P(f'A[2) p=q¢"", p* = qz(rik)
=pq**

Elliptic Quantum Toroidal Algebra March 10, 2023 7/37



Uq,p(8) and W, ,+ (8)
U,,»(9) realizes W, ,«(g) of the coset type
(@)r—nv—k @ @ D (@)r-nv
Elliptic currents E;(z), Fi(z) of Uy, (8)
= screening currents S} (2), S; (z) of Wy, ,-(9) (0" = pa™>*, (p,p*) & (g,1))
Theorem 1.1 (K '14)

Forg = Ag\}), ( ) Bg\}), let ®P(z) be the intertwiner of the U, ,(g)-modules
®P(2): F, - V,®F, st. ®P(2)z = AP(2)®P(2) VxeU,, w.rt.

the Drinfeld coproduct AP . Then the generating functions T(z) of
W, p+(9) is realized as

Z ‘PD —1 1<I>D( )

. 1y . , :
In particular, UM(Bg\,)) gives a deformation of Fateev-Lukyanov's WBy
algebra. Later we will show Uy ¢ (gl; 1o,) realizes Wy, ,«(T'(Ao)).
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Ua,t(811,¢or) and Linear Quiver Gauge Theoris
Review of Quantum Toroidal Algebra U, ;(gl, ;,,)

® gl 1or = Bmm)20,00C™y" ® Cey © Cea,  zy = qyx
(Kac-Radul '93, Berman-Gao-Krylyuk '96)

@ Ugt(8ly 1or) is a t-deform. of gly ;. = (q,t)-deform. of Wi,  (Miki '07)
2 the elliptic Hall algebra (Burban-Schiffmann '05, Schiffmann-Vasserot '11)

@ Ug.t(8ly 1or) is a relevant QG str. to discuss the instanton calculus and

the AGT corresp. for the 5d & 6d lifts of the 4d NV = 2 SUSY gauge
theories ( linear quiver gauge theories).

- Wo,e(a) is realized in Ug (gl 10,) ® -+ @ Ug,¢(91,t0r)
( Miki '07, Feigin-Hashizume-Hoshimo-Shiraishi-Yanagida '09, Berstein-Feigin-Merzon '15)
- Intertwiners of U, ¢(gly 4,,-) W.r.t. the Drinfeld copro. realize the
refiened topological vertices (Awata-Feigin-Shiraishi '12)

- A certain block of composition of such intertwiners realizes the
intertwiner of Uy ,,(sly) ( ~ the vertex operator of W, ;(sly) )
(Zenkevich '18, Fukuda-Okubo-Shiraishi '19, '20)
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This talk : Elliptic Quantum Toroidal Algebra Uy ,(gl ;o)

Main points:

@ It has a nice co-alg. str. w.r.t. the Drinfeld copro., which yields the
intertwiner ®(u) and its “sifted inverse” ®*(u)

o It realizes the Jordan quiver W-alg. W), - (F(A\o))(Kimura—Pestun '15),
possessing the SU(4) 2-deformation parameters : g, t, p, p* s.t.

q/t =p*/p (Nekrasov '16)

o It is a relevant QG str. to study instanton PFs of the 5d & 6d lifts of
the 4d N = 2* gauge theories (i.e. the 4d N = 2 theories coupled
with the adjoint matter) known also as the Jordan quiver gauge
theories (the ADHM gauge theories)
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Elliptic Quantum Toroidal Algebra Ug ¢ p(8l1 tor)

Elliptic Quantum Toroidal Algebra U, ;,(gl; ,)
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Elliptic Quantum Toroidal Algebra

Elliptic Quantum Toroidal Algebra Ug ¢ p(8l1 tor)

Elliptic Quantum Toroidal Algebra U, ; (gl ;o)

Let q,t,p € C*, |ql, [¢], Ip] < 1.
We define Uy 1 (14 10) to be a C[[p]]-algebra generated by

amy @k, KE, A2 (mez)\ {0}, nen).

Let us set

,¢+(Z) = Kexp (— Z 1 fn;)m am(fyl/?z)m) exp (Z : 71 am(,yl/Qz)m> 7

m>0 m>0 pm
- - m p" -m
o= e (- X0 et o ().
m>0 m>0 p
xi(z) _ + _—n
nez

. elliptic Drinfeld currents
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Elliptic Quantum Toroidal Algebra Ug ¢ p(8l1 tor)

71/2, K : central,
K —my—m L—p™ _
[am: O‘n] = _Zm('}/m - m),y m 1—pm (5m+n,07 7’* =DpY 2
Kn 1—p"  _
o, 2 (2)) = =2 LT (7 2y (2, ),

fon, 2™ (2)] = " (v 22) e (2.p),

[ (2), 2~ (w)] = W (6(v2 2wy (w) — 8z /w (v~ w))

2GH(w/2)g(w/zp*)at ()2t (w) = —w G (z/w)g(z/w;p*)a™ (w)a™ (),
2G (w/z)g(w/zp) e (2)e” (w) = —w’ G (z/w)g(z/w;p) 'z~ (w)a™ (2),

wo, U U wow z u
g(Zipg(Sipng(pr) (B4 E - 2 -2 ) ot @)t (w)a* (u)
z w z u z w w
+permutations in z,w,u = 0,
w _ u _ u _ w w 4 u _ _ _
g(Zip) g(tip) (G (P -2 JERCERER®
4 w z u z w w

ermutations in z,w,u =0
where +p > ’

fm = (L= ¢™)(L =t (L= (t/)™), GF(2)=(1—-q )1 -tT'2)(1 - (t/9)*'2)

9(z;p) = exp (Z ”’”pmmzm> € Clpllllz]] ete.

m>0 m1l-—p
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Elliptic Quantum Toroidal Algebra Ug ¢ p(8l1 tor)

Hopf Algebroid Structure via A

Let @ denote the ordinary tensor product with an extra condition
F(z,p")a®b = a®F(z,p)b,  p"=py "’

The following gives the Drinfeld coproduct for Uy ¢ = Ug ¢ (81 t0r)-

AD(,y:tl/2) :i:l/2®,yj:1/2

AP (p*(2)) = < o 2BeE( G )
AP(z*(2)) = 1807 (v)22) + 27 (14, )80~ (1) *2),
APz (2) =2~ (y / &1 + 9t (v ) B w({)z).

Here v(1) = 7®1,7(2) = 1®7.
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Typical Ugq,t,p (811 ¢, )-modules
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Typical Ugq,t,p (811 ¢, )-modules

Vector Representation V' (u) v € C*
Definition 3.1

We say that an U, ,-module has level (k,1) € C? if v'/2 acts by (t/q)*/*

and K acts by (¢/t)"/2.

For uw € C*, V(u) := Spanc{ [u]; (j € Z) } has a level-(0,0)
Uyt p-module structure by
e (2)[u]; = o (p)3(d’ U/Z)[U]Hh
e (2)ul; = a” (P)3(d "u/2)ulj-1,
+ Op ('t u/2)0p (¢’ tu/2)
VO = 20 )

Bt

[u];
where +

o 21, (P(t/)E 5 P)oc (Pt P) oo
a"(p) =1 =7) (P ) oo (P4T15 D) oo

H L=2p"),  0p(2) = (2:P)oc(p/2: P)oc-

’

Note 4'/2 = 1, hence p* = p on V (u).

Elliptic Quantum Toroidal Algebra March 10, 2023
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Typical Ugq,t,p (811 ¢, )-modules

Semi-Infinite Tensor Product Rep. Fou (q-Fock Rep. )

In the trig. case: Feigin?-Jimbo-Miwa-Mukhin ‘11

Applying AP repeatedly, one can extend the level (0,0) U, ;- module
structure inductively to the semi-infinite tensor product rep. of level (0,1)

FOD V@)@V (u(t/q) DV (ult/q) )@ -
spanned by vectors

N, = [ula —1@[u(t/q) r—2@u(t/q) Ha—3® -+ ,
A=A > X >--1) AN =0 forl>1.
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Typical Ugq,t,p (811 ¢, )-modules

Theorem 3.2

The following gives a level-(0,1) action of Uy, on ]—"750’1)_

(041 _

(s (i) 2 Op (tui /u;)0p (qui/tu;) _
) AR 1] Op(qusfu)bp(uifuy)
o) 76y L) +1
o (z — g 1/2 1, 2) p(qu;/tui) Op (tu;/ui)
(2)|N) g p)(q/t) 25 (g i/ H u]/tuz) ,Elﬁp(quj/ui)
76y o)+
RN, /t1/2H9 fjjjﬁ H B,
eN)+1
oo F e s,

where we set u; = ¢t~

IA—=1;),

Elliptic Quantum Toroidal Algebra March 10, 2023
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Typical Ugq,t,p (811 ¢, )-modules

Geometric Interpretation

Conjecture 3.1

The action in Theorem 3.2 gives a level-(0,1) action of Uy ¢, on
®|)‘| ET(Hllb‘M(Cz)) withT =C*x C* xC* > (q,t,u) via

IA),'s < fixed point classes [A]'s

Moreover,

ZStab ‘ Stabe (1)

gives an elliptic analogue of Macdonald symmetric function.

Cf. Uq,t(gll’tmﬂ) ~ @, KT(Hilbn((C2)) Feigin-Tsymbaliuk '11
Ugp(aly) @/\ Er(T* flag) K'18

Elliptic Quantum Toroidal Algebra March 10, 2023
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Typical Ugq,t,p (811 ¢, )-modules

Theorem 3.3 (Level (0,0) rep. in terms of the elliptic Ruijsenaars op.)
(Cf. Miki '07 trig.case)
For f(z1,- -+ ,xn) € Cllzft, - 2l

/ethwif("' 73;“):f( 7qxi7...),

txl xj
WS I 32T,

i= lj;ﬁ’b xl/x])
_ Lt w2 ;)
T ZH SL‘/lJ) . (q 2131/2) q'pv
i=1 j#i v ]

N _
-T2 ey [y la~ /)|
M0 w0072 |,
or

o, = Lzt = (@/)7") Zx;n (m e Z\{0}).

m

In particular, the zero-mode x{ = f‘ xt(z) acts as the elliptic Ruijsenaars

dz
z|=0 27iz

difference operator.

4
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Typical Ugq,t,p (811 ¢, )-modules

Level (1, N) Representation FY of Uqgp(84 40r)
Proposition 3.4 ( Feigin-Hashizume-Hoshino-Shiraishi-Yanagida'09)

The following gives a level (1, N) representation on the Fock module
(L,N) : : *
Fau of o, carrying a vacuum weight u € C* .

O 2 Ve S SRS (77 LA /gyt
@ =u" (1) ‘”’{ DD TR A PN e T &

n>0
3N
- I n/4 3n/4
z7(2) = u 2N (E) ! exp Zi(t/q) a’_,z" b exp (t/9) L _alzT™
q Sl (@t/gn 01— (/g
N
- n/4 n/4
wre= (1) exp{ R L e nzn}exp{z (t/q) AP }
q n>0 p" n>0 1_17
N
t\ 2 t n/4 (¢ —n/4
zﬂz):( ) { PR (/q zn}exp{z p</q>nanz_n}’
q n>0 o 1P
where 1
= 1 _I; Y'am (M€ Zzo), 7%= (t/q)"*, hence p* =py * =py/t.
v
Elliptic Quantum Toroidal Algebra
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The Intertwining Operator ®(u) of Ug ¢, p(aly ¢, )-modules

The Intertwining Operator ®(u) of Uy, (gl 4,,)-modules
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The Intertwining Operator ®(u) of Ug ¢, p(aly ¢, )-modules

B(u) : FUN o FOVGFEMY

—uv
AP (2)®(u) = ®(u)x (Vo € Uy t.p)
Theorem 4.1
D(u) =Y |N),&Pa(u),
A
nA (X, u, v, N)Na( »
CI))\(IL) _ q ( Q‘Cl’ v ) /\ H ZE t/q 1/4 +1q] 1u)7
A (i9)EN
_ ol 1/2 \m a, 172 \—m
%(u)exp{z (1)) }exp{z 2 (t/q) 0" b
m>0 m>0
where |\), = 2BV, 5 (2) = uz N (t/9)*Y 27 (2), Na(0) = N3(0) =1,
< P\, P\ >g1= é ~ AN (p) _ HDeA ep(qa(m)+lte(u)) _. ch(p)
’ e aN{ () Tloey O0p(@@tHD+) " ex(p)’
O e el (U A

Cf. trig. case : Awata-Feigin-Shiraishi '12
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The Intertwining Operator ®(u) of Ugq, ¢,p(aly ¢, )-modules

The “shifted inverse” ®*(v) : FV@FMY) — pLNFHD

We define ®*(u) by
3 (v)6 = *(v)(1A),B¢) €€ FHY

n(\) -1 /
* q t )‘7U7p qu N p x — — ]
@)\(U) — ( ) )\( ) . (I))\(p lu) 1 .

/
5
where

() = Dy(u) [] & (/@)% g7 ) -
(3,5)EX

Normalization factors were determined by requiring a similar relation to
the naive dual intertwining relations “2®*(v) = ®*(v)AP(x)", but they
are not exactly the same ! Probably this is due to a lack of understanding
of the dual rep. of ]:180’1).
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Uq,t,p(8!1 tor) and the Jordan Quiver W-alg.

Ugt.p(8ly 40r) and the Jordan Quiver WW-alg.
Wp,p*<F(AO))
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Uqg,t,p(811 torr) and the Jordan Quiver W-alg.

Remember : U, ,(g) realizes W, ,+(g)

The elliptic currents E;(z), F;(z) of U, (@) give the screening currents
S;H(2), ;7 (2) of Wy (g).
Theorem 5.1 (K '14)

Let AP denote the Drinfeld coproduct and consider an intertwinner
®P(2): F, = V,®F, st. ®P(2)x = AP(2)®P(2) vaeU,,.
Then the generating functions T'(z) of W), ,+(g) is realized as

Z q)D —1 1(I)D( )
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Uqg,t,p(811 torr) and the Jordan Quiver W-alg.

Uqt.p(8ly 40) and Jordan Quiver W-algebra W), ,-(I'(Ay))
Screening currents :
The level (1, N) rep. of Uyt : A2 =t/ pt = py 2 = pg/t

- t/a)m? N
Setting s, = (7(1,,,,, s, = ————al , we have
1—(t/q)™ 1—(t/gm ™

e ((t)q)4z) = (;}‘V (;)Nm)il :exp {j: Z st zm} :

m#0
and
11—pm -
[STJ;N j;] = _Em(l —q m)(l — tm)5m+n70,
_ 11—pm™ _
[Srmsn] = _7L(1 —4q m)(l - tm)(sm-‘rn,()-

ml—p™

One of z*((t/q)'/*z) coincides with the screening current of the Jordan
quiver W-algebra W), - (I'(Ap)) in Kimura-Pestun'15 with the SU(4)

)-deformation parameters p, p*, q,t s.t. =t Nekrasov '16).
p,pq p/p q
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Uqg,t,p(811 torr) and the Jordan Quiver W-alg.

Generating Function

T(u) = & (W)@(u) =Y ®3(u)®x(u) =Y Cr(g,t,p) : ©*x(w)@x(u) :

One finds A A
LBy (u)® I vw/e® I Y(a/tyu/d®!
OeA(N) HcR()N)

where ¢" = ti71g=I*! for O = (i,5) € ) etc. ,

=: exp Z Ymu~ "

m#0

1— pm

m

with y,,, = (q/t)™?a! satisfying

_ 1{d-p™d-p™)
[ymayn] - _E (1 — qm)(l — tfm) 5m+n,0~

Hence this operator part coincides with the one of W, - (T(Ap)) in
Kimura-Pestun'15.

Elliptic Quantum Toroidal Algebra March 10, 2023
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Uqg,t,p(811 torr) and the Jordan Quiver W-alg.

OPE coefficient x normalization factors of ®3(u), ®y(u) yields

Cr(q,t,p) = C ¢NZo(t, 471, p)
where

-1
— p* N (t/q) 2 _Phg P
t , C
R (4541, p)oo
740 (t, gL p*) = H (1 — pg*@+1D)) (1 — pg=al@—tO)-1)
A ) ’ oex (]_ — qa(D)+1tZ(D))(1 _ q_a(\:‘)t_é(‘:‘)_l) .

9

Note that >, =k Z (t g~ !, p*) is the equivariant Hirzebruch y,-genus
with y = p of H1lbk(C2) (Li-Liu-Zhou'04). Hence

S @5 (1) (u)
A
= e aMzR gy [T Yl [T Y(a/tu/e® !
A

OeA(N) BcR())

coincides with the gen. fnc. of W), - (T'(Ap)) in Kimura-Pestun'15.
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Theories, (the Jordan Quiver Gauge Theories)

Instanton Calculus in the 5d & 6d Lifts of
the 4d N = 2* Theories
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The 5d & 6d lifts of the AV = 2* U(1) Theory

w=c>SqMziw g ) I YU/q II vWa/tyu/d™":
A

OeA(A HeR(N)

From this we immediately obtain the instanton PF of the 5d lift of the
N =2*U(1) Theory

7)oy =S aMzd g p) =S " Szt ).
A

k>0 A
A=k

xp-genus of Hilby(C?)

(Ck

C
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Theories, (the Jordan Quiver Gauge Theories)

This result and T'(u) = Y, ®3(u)®(u) indicate

]:(17N+1)
019 A
T(u) <= S
FON)
1,N+1
FEIH

(Hollowood-Igbal-Vafa'08)
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The 5d & 6d lifts of the AV = 2* U(1) Theory

The trace gives the instanton PF of the 6d lift of the N' = 2* U(1) theory

tI‘}_(LN+1)Q_dT(U) = CQ Z qM|Z:\40 (ta q_lvp; Q)a (NS (C*

—uv

A
where
Zh(t Q) = [ 2% "D D)o (pg 1P
D oo 0@ @HHAD)0g (qma()=HD))
Note :

Z Zfo (t,q %, p; Q) is the equivariant elliptic genus of Hilby(C?).
A=k

(Haghighat-Igbal-Kozcaz-Lockhart-Vafa'l5)
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U(M) Theory

The 5d & 6d Lifts of the N = 2*

):CMZCI];\/[ Z HZ)\())\(J)ujwtqlvp)

T(ul) cee T(U,M
=0 AL L AM) g,
= A0 =k
M
H H Y(u/e”) JI Ya/t)u/d™":,
I=10eA(x BcR(\V)

where Uji = uj/ui,
x—1 M+N(t/q)1/2,

au =qp” M =p"
(1 _puqau(ﬂ)ﬁ-ltf)\(\])) (1 _ puq_‘“(.)t_é“(.)_l)

Z)\, (u;tvq_lup) = _ _
H Dre‘[)\ (1_uan(D)+ltlx(D)) m, (1—uqax(.)t £, (W) 1)

T(uyp)---T(upr) gives the higher dim. extension of W), «(I'(Ap)).
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We obtain the instanton PF of the 5d lift of the ' = 2* U(M) theory

(O[T (un) - T(uar)|0) = Car D arxp(Mar),
k=0
where

M
Xp (Mo, ar) = Z HZ)\(i))\(j)(uj,i;t»q_lvp)

A L A(M) g
2 1A =k

is the x, (y = p) genus of the moduli space of rank M instantons with
charge k.
(Haghighat-lgbal-Kozcaz-Lockhart-Vafa '15)

(Ck
CM
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The trace gives the instanton PF of the 6d lift of the N' = 2* U(M) theory

tr]__(l,N+1)Q_dT(U1) - T(un) = Com Z CI’?w Ep, (Mo, n1),

where

M
Ep,@(My,nr) = Z H 2y 20 (w53 1, ', Q),

A1) A ii=1
poy A |=k

Zyoao (ust, g p; Q)
00 (pugse) D1 () 11 0 (pug™>® ®W¢~Eo) ®-1)
O (ug™» D140 (D)) 0o (ug™ W40 ®-1)

Oel® Wc)\()

Note :

Ep. (M ar) gives the equivariant elliptic genus of the moduli space of
rank M instantons with charge k.
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Theories, (the Jordan Quiver Gauge Theories)

Hence we have shown a new AGT correspondence :

Instanton PF of the 5d & 6d lifts of the 4d N = 2* th.
<= corr. fnc. of ijp*(F(go))

via a realization of WW*(F(ﬁO)) by Uyt.p(8l tor)
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