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Schlesinger

flows on P generated 6g
'" §+, 2

z
i

around
2-i

obeying

c) Hi
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(2) (2)

Tj.
{ Hi
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Hj }=o

Ozi

One can also study the
" higher

" flows ,
generated tj µ!ʰ " k=§tr z Izzi)e

around
meaning is unclear 2-i
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Separated variables (sklyax.in
, Krickerer
"

Tyurin parameters
"

choose a gauge An = (% zn -soo

("the other)SL / 2,6)
• abt 6131

Az
3- Zi

=

Clz) -9131 Garnier -

n-3
- Painter
Hamiltonians

lolz ) = 6
a⇒(3- Wa) aura)=pa
""

( z - Zi) n→

in ⑥ =
"

# deaindoia dpondwa
a. =p

a.=L



These well - known stories are

two opposite quasi classical limits.

of K2/BPZ system

(k+ñ)ᵈ- 4--1-14d£i

Ñi=¥+iT¥i¥÷



In two dimensional CFT where

✗ are conformal blocks

•
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,3 - -
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2 Integrate
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some ay modules
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Related to 3d TFT ( Chern -Simons)
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Integrable system arises in the non-unitary
domain

k+h✓ → 0

/Somonodromy is ok k → a

Reshetikhin ' 91
KZ Hamad

'

93

Teschner

Lukyanov
≈

'

/2

BPZ Litvinov
Mr
Zamoloddnkov



Most of interesting things happen

when k
,
Si C- ①

CS does not make sense

Wilson graph is not defined



Nevertheless
,
there is a theory

which analytically continues

conformal blocks of §
to complex level

,
spins etc .

Allows to study Langlands duality

G '
G

(Kehr) ( tith) =- 1



Four dimensional
"

super- Yang Mills
"

(a class of N=2d=9 theories)
Lagrangian

local
_ .

-G
,
R -

- -

Calabi-Yau
3 folds U

quiver theories

G =✗ Suki)
i

ADE R=Hom(
six dimensional 12,0) theory
on Zero area Riemann surface
C with punctures



Computability
on quiver gauge
theory sideon CY, side

for toric CY} ✗ Z-di.MY, -4,44
DTIGW ✗ez
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X
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E parameters

②g"
" "
"" %

↳ -Erez

§
-

rotational£29-2

symmetries
string I
# GE

g coupling
✗

§ 4
£

En Ez
≈ @
'



E parameters
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Back to 4-

Surface defects gau% theory in the bulk

two dimensional

g
( z

g-
Sigma model on

Ya G
so

coupled to

led gauge

fields



Back to 4- fq' ,ñÑ , -49.4

Surface detect Bulky;
theory parameters

→a,Ñ , I , Er , Ez
two dimensional

Sigma model on

Yao ↓ ↳↳gauge
coupled to

choice masses couplingwe gave ~§Éfields /4 Itanium R
G

< Ok? L
parameters of defect Lagrangian
→

q
complexities local
D- angles operators



Fully equivariant situation
4

transverse rotations

2

%
,
along

{
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Fully equivariant situation all local operators
sit at OEIR"

4

transverse rotations

2
Or

%
,
along

{
2



Partly equivariant situation
q,→ 0

local operators can move in 1122⇒
commute

⇒ integrability
4

• Ok

Ñ
,

2

Fez along

↓
•



Ok * = die 4-

4%1=-1.⇒ = -4



Localization/compactification of
appropriate moduli
spaces

Equation

44 HE Ñi( e. Eq ,q ;⇒I
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Bestunders-toodcases-S.UA) theories

An
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V40, Vini



Bestunders-toodcases-S.UA) theories
Znit

q=eAT
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Bestunderitoodcases SUCH theories
in the limit Es -10

AT isomonodromic deformation of
c)+A

10) (q) (1)
2N

z 3- q 3 -1

Eigenvalues ( Aia) = (m, , _ . .mn) - m-1-11

⑧@ Eigenvalues (AH = mt( 1 , .
. _ , 1,1 -N)

M '
" '

'
MW

Eigenvalues ( Au)) = m- (1, _ . . .
1,1- N)

% - an

Eigenvalues ( Alan) = (mm, _ . , man) - m--11
Aco , -1 A-(g) + Acn, + Aca) = 0



Bestunderitoodcases SUCH theories
in the limit Es -10

AT isomonodromic deformation of
①A

10) (q) (1)
2N

z 3- q 3-1

; Eigen ( PexpfA) =
D8 : 1
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The horizontal section

Ire:X
5711--0

is a quasi classical
limit of the

b- - point conformal Block
AN

ÑzEµ, Ya,☒Y,>☒ Vio)
Obeying KZ egg

173%3=0 →
"

horizontal
"

Dg Ñz=0
→

"

Isom.-◦drag
"



b- - point conformal Block
AN

c-⇐ ☒Ya,☒Y,⊕Vi•,☒e:)3

Obeying KZ egg
173*3=0 →

"

horizontal
"

Dg Ñz=0
→

"

Isom.-◦drag
"

"

expectation value of intersecting surface defects

☒= VEY:(e QIF
"

3 ←
maximal orbit *= Vector bundle

over
•

complete91 ,
- -19N - i

flag variety
NN
,
5. Jeong, Nilee



◦ theory aka N=2* aka softly broken

w=y

solves (1- point conformal
block on

N

Etude I = 12-2 @ftp.I-mlm-4-LP/ai-aii-yYi--i
icj

At the moment the gauge theory construction

of the 2- point block (horizontal section/

! is UNKNOWN
lsomonodromy problem is known

,
of course [ kricherer)



Some uses of gauge theory
- - -
--

Separation of variables

formulas for V1

Quantization conditions

New types of vertex operators

Hecke operators of @analytic) geometric
Langlands and their k-≠ -N generalizations



Some uses of gauge theory
- - -
--

separation of variables

formulas for V1
Quantization conditions

New types of vertex operators Hecke

Blowup formulas in led ⇒

relations between conformal blocks of
current algebras and W- algebras
K → (leaky ⇒ Kyiv formula (GIL)



Syme uses of ⇒ theory

Interesting questions
• 5- categorisation (what replaces CS?)

• 4d→5d( 9- analogues)
Liouville → ou = sinha ? ?

Bobenko's

led → Gd (elliptic) take

? ?



Some uses of gauge theory
- - -
--

Interesting questions
• 5- categorisation (what replaces CS ?)
• knots, defects, relation to

smooth structures
,
retune conjecture!

• What replaces lsomonod-0mg

for higher rank ?

(add his her times in £)
~ tntrok-12



Syme uses -0J ☒ theory

Interesting questions
• What replaces lsomonod-0mg

for higher rank ?

(add higher times in £)
~ tntrok-12

for general quiver theories ?
moduli spaces of ADE

Hitchin@f)→ instantons/ monopoles on

Oberg → ?? C 1122×11-2 1122×51



Syme uses of ⇒ theory

Interesting questions

for general quiver theories ?•
moduli spaces of ADE

Hitchin@f)→ instantons/ monopoles on

Oberg → ?? C 1122×11-2 1122×51

•
for CY, ?

Fock

dimers and integrate system, ⇐""
" Ken""

)MarshaKou
Bershtein

,
semenahh, . . . _



S-omeuses-o-fgztheory-stn.us theory

for toric ✗ = CY
,

1122 ✗ ¢1 canonical holomorphic
moment map function
to- Icy

T - duality along ☒ yy ✗ → Éxhyperkiahkrf

Phase space =K branes wrapping Ccs }
**NS5 wrapping

a curve C
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