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3d Chern-Simons theory

M5-branes
[Bagger-Lambert], [ABJM]
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Localization of superconformal index

I(q, z) = Tr(�1)F e��{Q,S}q�+j
�

i

zFi
i

I =
�

D� e�S[S1�S2]�QV

[S.Kim, 09] [Imamura, Yokoyama, 09] etc

SO(2)j � SO(3)� � SO(2)R � SO(3, 2) � SO(2)

localization via path integral rep.



Factorization

I =
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[Krattenthaler-Spiridonov-Vartanov, 11]

[Dimofte-Gaiotto-Gukov, 11]  [Hwang-Kim-Park, 12]

the result exhibits the factorization

holomorphic blocks
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[Pasquetti, 11]

the partition function also exhibits the factorization

BUT it is checked only for U(1) theories.
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q̃ = e� 2�i
b2q = e�2�ib2

Z =
�
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Z(i)
V (q, z) �Z(i)
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non-perturbative perturbative 

S

Z  is completed non-perturbatively 



Factorization conjecture [Been, Dimofte, Pasquetti, 12]
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V (q̄, z̄)

Z =
�

i

Z(i)
V (q, z) �Z(i)

V (q̃, z̃)
3d partition function

3d superconformal index

“It holds for generic 3d N=2 theories with gapped vacua”
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Expectation for direct proof

×
vortex × × anti-vortex

localization onto Coulomb branch : known 

localization onto Higgs branch : unknown 

integration rep.

product rep.
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review on localization of 3d gauge theory

partition function for non-abelian theory 
exhibits the factorization property

topological string theory implies the 
holomorphic blocks: geometric engineering
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