QFET ﬁr— mathematlicians

e Semester 2 —Eesdc\cjs 9-1

lectnrers :  Lotbe Hollands, }’zjor lerkevich , [Joic Eram/v

* Ccore course on AGR programme /

SMSTC supp/emenéa:'j course

prerequisites : diffferentiol + algebraic tgralogy

( some physics backgrouncl convenient Lut not rzyulmat)



Gau Lge Fields Morozoasé wnportant in ﬁmdwmmfa& Prysics
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But also in mathematlics:

Donaldson- Nitten invariants of y-manifolds
Knot invariants and Chem-Simons theory

Hitchin #M?j/wb/e gslm and AOHM modals space
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" Taberacion mabhematics - physics is the most

produdbive area in science fadfy "



Counrse content :

theme o/ cach lecdure is an simpartont concept in QFT

andl re/oted mathematical oleveloprments :

4. petlurbative QFT : path idfjml, + anmamz cbagrams

~> formalised AJ Costello - Grilliam as deformation
guantisation ¢ faclorisation afgebra

~> Application: 3d Chen- Simons Unwg
'y ot )‘vvw,.{ /—}:E )WM«{L,TA" and, knot inverients / 3-mfd invarionts

J dArA + %—AAAM
M

Hilbert space = ,naa&lrw'on o/’ moddi space of flat
connechons on. Lemann suifoce



2. renormadisation + R6 flow ( uﬂmsdia) - w ( “i’/v '“'/JJ)

~» (ouplo'cv constants Jf E,) depend on enelgy E IR ( /onr.eﬂgj)
TR fixed

poitt  ~>  couldl be CFT

~» Application:  Donaldson inveriants =  Scberg- Witen inveriants

3. Locab’fy ~  QFT's are debermmned é] :Mdaﬂlg assign
to ubilm:y small pieces of space-time,
éadcﬂur with Jluinjrv/es

~> Application:  exbended TFT’s

_;.j. 2d TFT is Funclor from 2d cobordisms fo
commukbalive Frobentus J‘Jebms




- Symmetres R anomolies

~>

Application: Abjgah- Singer index thm
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~> Application: Computation of Donoldson invariants

Jumdn'c l-n"lmds

BY fpnmalism and desived Jeome,trJ

b. BPS states, compadification and dualibies

Application:  Donaldson- Thomas invariants,

wad/- mssny ,

homolegical mirver gmndg




