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Abstract: <p>I will discuss various aspects of quantum field theory, with particular focus on the role of topological and supersymrmn
examples.</p>
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Examples

» Topological field theories can be sometimes described in
terms of quantum fields, but it often obfuscates their
properties.

e Dualities of supersymmetric quantum field theories and
string theory constructions often involves exotic quantum
field theories.

e The Conformal Bootstrap program may soon provide a
direct (numerical) definition of QFTs, with no reference to
a path integral.
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Axioms for QFT?

Quantum field theories contain answers to many different
questions.

There are subtle consistency requirements both on the
questions one can ask and on the answers.

What is a minimal self-consistent collection of questions
and answers which can be used to formulate and answer
all other questions?

Only understood in special situations, active area of
physics and mathematics research.
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Some basic properties

* A (local) QFT has local observables:

» Algebra (Oy, of observables attached to each region 2.
in space

b OE L OEI if E & E,

o [Og,05/]=0if ENY' =0
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Local operators

Looking at infinitesimally small regions we get a vector
space (D, of local operators at each point x in space-

time.

Basic output: correlation functions

(O1(x1)02(z3) - - - Op(xy))

 There may be better observables: scattering matrix,
transport properties. Usually computable from
correlation functions.

Page 9/39



Warning

* Local operators do not capture everything.

e Some (topological) QFTs have no local operators, but are
still not trivial!

* General expectation: local operators capture local
dynamics, extra data is topological.
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Free Quantum Field Theory

e Basic local observables: the fields ¢;

e QOther local operators are normal ordered polynomials in
derivatives, up to equations of motion

J" (_'f),'_,_ (f;)g(]’)‘]‘ﬂ ()w(f)[()m(f)}1 g

e Gaussian correlation function, computed by Wick
contractions
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