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MotLvations

o Nown-perturbative effects in gauge theories: s L0
“f  QCD (Instantons): Confinement, gaugino condensation , chiral symmetry breaking, etc

sk String Theory (D-branes):  String dualities, AdS/CFT, AGT, etc.
o CLYGM.L“ 4 WLLSOV\/ LDD‘P LV\/ N= 4: Special theories and operators
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Ooutline

o Chiral deformations of N=4: L = /d49 7 rtr®’

>x< Wilson loops, gauge partition function : Interacting Matrix Models

‘ v q-Exact formula for <W>5,C or <W tI’(I)Jl 131‘(13‘]2 .. .>£

cusp anomalous dimension
e Mass deformations of N=4: §L =m / d?0(d2 + d2)
>x< Prepotentials for small mass: Recursion relations

mm) <V  qExactformulas for f Self-duality of ADE & SO/Sp duality ¢

o SWU(2)+funds SCFT at rational squashed sphe res
sk AQT dual of Minimal Models : Localization
§ 2
‘ v q-Exact formulas for the gauge partition function Z S4 — ’ Z (CLO) ‘
ao

e Conclusitons



Locallzatlon

e Localization formula:

Q§ =d + 7;5 igdﬂ?i = 5§x"; Qg — 55
Qe = =)
ittt
: / a=(-2m)" )" (%) :
vJM 5 det2QF(zf) .
. 1 Fixed Point
e Exa VVL‘PLC: Gaussian integral: 1 = / e~ (@ +v7) dxdy
R2
e ol 2 2_ (0 —e _ —a(z?+y?) € —a(@®+y?)
f—e(may y(‘?x) Q_(e 0) a=e dmdy—%e

I / 2 ee_a(xg+y§) TT
o o = v = =
R2 2a¢€ a

’ ’ - S
°® SM?PCYS 5 mwmetrie theortes: Q £ Supersymmetry charge and O =€



Tr-deformations

e The N=2 gauge action:
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scalar dependent coupling

o The gauge partition function:  Localization
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sk Instanton partition function :

N . ~ :
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* One-loop partitionn function :

[1o, D2(auy — m)La(ay +m + €) Fo(z) = ﬁ ( A )

- T+ 161 + J€a

Zone—loop —
H@]Lv L2 (@uw)2 (A + €) i,7=0

own the 4—5phere

o Partition function:
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wilson Loops

o Supersy mmetrie Wilson Loop: Squashed parameter
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Deformed N=+4 theory

o N=2* theory =) N=4 theory m = €1
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N=2* theorgj

® PCYLOD[S : (CL, CLD> prepotential F
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the prepotethaL

e Owne LDO‘P:
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o Solving the recursion
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se(@2n+1)/Sp2n) dua thg

o Long and Short root sums

1
Ln;ml,mz,“' me — Z Z (a . a)n(ﬂl ] a)m1 (62 . a)mQ .. (Bﬂ . a)me

a€VL Bi#£BoABe€¥ ()

1
S%Wnlﬂw'“ me — vV vV Vv Y
) ) s ) Z Z (aa)n(ﬁl .a)ml(/82 .a/)m2...</8£ .a/)mﬁ

aeVWs B1#BaF LV (a)

o Solving the recursion
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AGT correspondence

o &GAuge/CFT dictiona ry:  SU() gauge +4 fundamentals. = Liouville CFT
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o Partition function vs four-point function :
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The gauge partition functlon

e Critical masses: ms +my =€ ) ap = —Mg3, —1y

The one-loop partition double poles
function vanishes
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conecluslons

o Chiral deformations of N=4 :

v T J-deformations of N=4: Exact formula for Z and W (Matrix model)
‘ S=In W (prediction for the Area of the dual string world sheet on AdS) '

e Mass deformations of N=4

v N=2* at small mass: q-Exact formula for F for any gauge group
(Recursion relation)

ﬂ S-duality (self duality of ADE , B<—> Q) '

o SU(R)+ 4 fundamentals

¥ AGT dual of minimal models: q-Exact formula for Z on the four-sphere
(Localization)
‘ AGT-duality (match with Ising correlators) '

® OPCW unStLOVbS: Other Wilson loops, perturbative tests W, 5d recursions, pert+insts




