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Beauty in the defects



based on 
arXiv.21mm.nnn (with S.Jeong and N.Lee)
arXiv.21mm.nnn (with Oleksansdr Tsymbaliuk) 

arXiv:2009.11199 (with Norton Lee)
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and a series of BPS/CFT papers in 2015-2017



String theory dualities give us means of relating dynamics of 
quantum field theory in various dimensions

in the last 15 years or so a popular theme is the 4d/2d correspondence,
aka AGT duality aka BPS/CFT correspondence

Today we are going to explore the physics and mathematics consequences
related to defects in four dimensional gauge theory

• Knizhnik-Zamolodchikou equation
in Ud gauge theory

• Painted VI T- function and its generalizations
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1) & knows about the location of Angularities

2) admits generalization to several degrees of freedom
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PUI - isomonodroay deformation of D

T
'
=

'

= it
, ,

FED -_ 1943

I
'

= ⑥ ×0t×Q×b)Kada)
-

=L'# t # + It. . IT }
C- Liesh Train 207
⑦ i-o.tl . - @i ,- Oi) - eejsenf.is



ds
"

dat Tr A.At Tir. Attn
Adthge It ¥
a-

-

W is the so-called separated variable

in the gauge where A = ⇐ ?⇒
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important of the
BPH KZ correspondence
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Zfµ=Eµ ( Nakajima - Yoshioka)
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story of surface 
defects:
Kronheimer-Mrowka
Losev, Moore, NN, 
Shatashvili (1995)
NN(2004, lecture at 
Langlands meeting at 
IAS)
Gukov,Witten (2006-08)
Allay, Gaiotto, Gukov, 
Tachikawa, H.Verlinde 
(2009)
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GIL formula follows from blowup
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