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5D N=1 SUSY SU(2) gauge theory 
with Nf flavor

Global symmetry enhancement  
at UV fixed point

SO(2Nf )⇥ U(1) ⇢ ENf+1

Instanton particleNf flavors
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S-duality  
(Fiber-base duality in CY language)
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Brane setup for pure SU(2) SYM

(1,1) 5-brane  
= 1 D5 + 1 NS5
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Weyl Symmetry for E1 = SU(2)
‘97 Aharony,Hanany,Kol
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Coulomb moduli parameter  
is also transformed!

‘97 Aharony,Hanany,Kol

a : Coulomb moduli parameter

g : (Bare) gauge coupling

2a0

1

2g02
+ 2a0

1

g02
= � 1

g2

a0 = a+
1

4g2



0=fN 1=fN 2=fN 3=fN

4=fN 5=fN

’09 Benini-Benvenuti-Tachikawa

6=fN
7-brane

7=fN

7-brane

Generalization to higher flavor
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Again, Coulomb moduli parameter  
is also transformed!



Can we write Nekrasov partition function  
in manifestly ENf+1 invariant  way ?
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2

8�Nf e��a e��ainstead of 

q = e
� �

2g2

✓
1

g2
! � 1

g2
, a ! a+

1

4g2
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Nekrasov partition function for Nf=1
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Gopakumar-Vafa’s expansion

Gopakumar-Vafa ‘98 
Iqbal, Kozcaz, Vafa ‘07
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M (jL,jR)
C : Refined Gopakumar-Vafa invariant

(After the convention change
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Non-Negative integer

Consistent with the result from topological B-model  
[Huang, Klemm, Poretschkin ‘13]



Nekrasov partition function is invariant

Summary

SO(2Nf )⇥ U(1) + S-duality = ENf+1

Refined Gopakumar-Vafa invariants from 
Nekrasov partition function agrees with  
topological B-model computation


