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Surprise #1:

Moduli problem:

M = ALE space4

[K.Yoshioka]
[H.Nakajima]

[C.Vafa, E.Witten]
:         



Surprise #2:
[E.Witten]

[J.Bryan, R.Wentworth]
[A.Losev, N.Nekrasov, S.Shatashvili]

:         
[M.Dedushenko, S.G., P.Putrov]

ill-defined

non-compact
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Example (                   ):



Theorem: components of the fixed point set



equivariant

VOA[M ]
4



6d theory

T[M  ]4

2d theory

VOA[M ]4

Vir
super-Vir

R
L

N = 2



VOA[M  ] is known for many 4-manifolds
4

[P.Putrov, J.Song, W.Yan]



Equivalences (e.g. trialities)

Kirby moves

=~

[B.Feigin, S.G.]
[A.Gadde, S.G., P.Putrov]
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Surprise #3: hidden SL(2,Z) action on …

“Heegaard branes” in

flat connections



SL(2,Z) HF   (M )3

= HP(M ) + (reducibles)3

= K  (MTC[M ,G])3
0

~   Skein(M )3

Prediction:

w/ S.Nawata, D.Pei, I.Saberi, …

[S.G., P.Putrov, C.Vafa]



Surprise #4:

SL(2,Z)

components

of              fixed

point set

Higgs bundles:

m

w2

w1



Example:

[M.Dedushenko, S.G., H.Nakajima, D.Pei, K.Ye]

m =

w  =2

w  =1

wild

Fibonacci MTC2 fixed points



[M.Dedushenko, S.G., H.Nakajima, D.Pei, K.Ye]

4d theory onN = 2

3d TQFT on

MTC

cf. Turaev’s theorem

Coulomb

branch



[M.Dedushenko, S.G., H.Nakajima, D.Pei, K.Ye]

4d theory onN = 2

3d TQFT on

MTC

cf. Turaev’s theorem



?
3-manifold Log-VOA[M ]3

see Miranda’s talk
3d T[M  ]3

Surprise #5:



6d theory

T[M  ]4

2d (0,1) theory

graded by

w/ D.Pei, P.Putrov, C.Vafa

Surprise #6:



6d theory

T[M  ]4

2d (0,1) theory

graded by

“equivariant TMF” ?

w/ D.Pei, P.Putrov, C.Vafa

Surprise #6:



6dN = (0,2)

4dN = 2

5dN = 1

3dN = 2
on 2-manifold

VOA

MTC

TMF

MTC




