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3d gauge theory

M2-branes === 3d Chern-Simons theory

[Bagger-Lambert], [ABJM]
MS5-branes
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3d N=2 gauge theory

- vector mult.

A, oy, A, A\, D
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Localization

YM term on 3-sphere
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Localization

YM term on 3-sphere
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Localization

YM term on 3-sphere
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Localization of superconformal index

S0(2); X SO(3)ec X SO(2)rR c 50(3,2) x SO(2)

I(q? Z) — Tr(—l)Fe—ﬁ{Q,S}qe-H H Zfri’
7
localization via path integral rep.
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[S.Kim, 09] [Imamura, Yokoyama, 09] etc



Factorization [Krattenthaler-Spiridonov-Vartanov, 11]
[Dimofte-Gaiotto-Gukov, 11] [Hwang-Kim-Park, 12]

the result exhibits the
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Localization of partition function

[Kapustin, 11] [Jaferis, 11]
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ellipsoid Sg = [Hama-Hosomichi-Lee, 11]
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Factorization [Pasquetti, 11]

the partition function also exhibits the

Z=3 2y(a,)2y (4 2)

BUT it is checked only for U(1) theories.
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Factorization [Pasquetti, 11]

non-perturbative perturbative
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Factorization conjecture [Been, Dimofte, Pasquetti, 12]

3d partition function

Z=3 2y(a,2)2y (4 2)

3d superconformal index

1= 2z{(q,2)Zy (a,2)

“It holds for 3d N=2 theories with gapped vacua”



Path integral representations
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Heegaard decompositions of S x S & S°3
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2. Factorization of
3d Partition Function
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Cauchy formula

H 2sinh(xy — )
1<a<B<N

1
HlSa<,@§N 2 sinh(xa — X)
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[Marino-Putrov,11] “ABJM theory as a Fermi gas”

—) N behavior
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A K-theoretic vortex partition function
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3d N=2 U(N) theory with Nt funds & anti-funds

vortex anti-vortex
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Expectation for direct proof

vortex anti-vortex

localization onto Coulomb branch : known
-—p jntegration rep.
localization onto Higgs branch :

-3 product rep.



3. Vortex and
“The vertex on a strip”




Brane configuration
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strip geometry

sketchy description of certain CY 3-fold
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strip geometry

D-branes

topological string amplitude (Veneziano-like)
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strip geometry

topological string amplitude ( -like)
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strip geometry
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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



