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THE PATH INTEGRAL OF QFT IS HARD.

—» PERTURBATIVE COMPUTATIONS AT WEAK COUPLING .

SUPERSYMMETRIC FIELD THEORIES ARE TEASIER:
EXACT COMPUTATIONS .

IDEAL THEORETICAL LABS TO EXPLORE THE
BEHAVIOUR OF QFT AT STRONG COUPLING .

INSIGHTS INTO:

¢ GAUGE THEORIES
¢ STRING THEORY
« GEOMETRY



EXACT RESULTS IN SUSY QFT
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@ RIGID SUSY QFT ON CURVED MANIFOLDS

@  SUPERSYMMETRIC LOCALISATION
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2d N=(2,2) supeRSYMMETRY
on S*
. U(1)Rv
® VECTOR + CHIRAL MULTIPLETS
MOTIVATIONS
- Factorisation of partition functiows
© String Theory : N=(2,2) GLSM 2%, \gm

» 2df4d . vortex strings and surface operators in 4d N=2

* 244=6-. M5-branes on 4-manifolds



PLAN OF THE TALK

RIGID SUSY ON CURVED MANIFOLDS

M- 2d N=(2,3) Supusgmrw:\:rj with V() o S

LOCALISATION
21- localisation on thw Coulowb branch
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RIGID SUSY ON CURVED MANIFOLDS




@ BRUTE FORCE :  correct flok space B and £ in Y expansion .
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§11 - 2d N=(2,2) SUSY wiTH U(), OoN S*
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FIELD THEORY MULTIPLETS
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SUPERSYMMETRIC ACTIONS ON S?

e Lsm = —?ﬁ = ')+ {D¢°)+ (q.o)+(Dr'r|) [u'v]] + Fenvuoas}

Ee { 'zs'm' ‘B,‘Br J‘P e ( ‘X)\ 2D<r-—e")

D In" = -iED+ ig‘_ . d = 1 Wosin). (D-iF, + L:"'l)-f_'\fl(uivl)-{ﬁ'(mq)i(“&)}\ + cc.

* Lotter = DI D' + $ (ouq’uo¢1'_‘?lq¢ “{__M:r':f" )¢ + BF 4 fermions
13 jd’tqkﬂu= ;:S' Jd.‘"{g (¢Y'ﬁ‘f¢&%3¢)
B

2, e

W
kauw\l’ + cc.

*TWISTED MASSES: cowple to background V(2% for G
Wt ooty gt Carton (Ggiat)
( pwt i F‘:’t )



LOCALISATION




Q FERMIONIC SYMMETRY : QS[X]=0 . Q=L
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LOCALISATION OF 24 N=(2,2) THEORIES WITH U{), on §°
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§2.1 - LOCALISATION ON THE COULOMB BRANCH
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§2.2 - LOCALISATION ON THE HIGGS BRANCH

Evaluate Coulomb branch represevtakion of 2 dor U(N) :
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SADDLE POINTS OF S,
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APPLICATIONS




e 2d N=(2,2) GAUGE THEORIES

- Compuli. ntw observables
. - 1
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* 2d/4d CORRESPONDENCES [borey '38; Hanany Tong '04 ;... .

Worldsheet dynaniics of £-8PS  vortex strings | surface operators in 4d N=2

- Probes of 4d physics
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- Relabion with Toda CFT  via AGT +or surface operakors T::«#nf:,v&um ’03]
by decoupling  4d dynamics

Ze — 4-pt correlator [poroudt o alJ
24 X:(2,2) SRED Apy Toda on W
N Havours (charges 1) res: 2 maximal
=
L dg

from 4d N=2 UM) with 28 hypers, 4-vortex skring .



SPHERICAL PARTITION FUNCTIONS OF 2d N=(2,2) THEORIES

* EASY TO EVALVATE

e ENCODE A GQREAT DEAL OF INFORMATION ON
- 24 Physics
— 44d Pk‘\,sics
- Type T Strbj
- Enumerative G\wmeh:j of Kahler manifolds

MORE TO BE UNCONERED ‘
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