
 

Effective Field Theories
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Effective Theory Model only the parts we are interested in



Examples

Effective Theory Underlying theory

Thermodynamins Kinetic Theory
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Properties of effective theories

Vocabulary can be very different

Limited domain of applicability
Exist in their own right
Multiple Realizability

Easier to use than full theory

Modern way of thinking
Every theory ever built is an effective theory



Effective field Theories

KennethWilson

Split vibrating fields into fast I and slow 4 vibrations
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integral over fact vibrations gives action ffp 51414 Seffed

Jeff 4 action for a local field theory the EFT

keep track only of slow vibrations

off interactions become point interactions of

top down



Regularization
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Loops give Feynman integrals fdE
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More honest approach fdE finite
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Practiial saltulations are down in D 4 It dimensions



The Renormalization Group
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Power Counting

Units A 1 c 7

23 m d E thus we have
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relevant marginal irrelevant

need only a few terms
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Integrated out DOF till 0,2 we
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the SMEFT
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The CoreTheory
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am spactivegravity matter Higgs

C O can include effective Gravity operators

A Rt R't R or 71g p

On earth linear term 1050 times bigger

Formal problems of R R theory disappear in EFT



Issues with loop expansion

Problem in Large legs

flagfull with m M

Loop expansion At gleg th g'leg 51 t

But in EFT only leg E

Problem 71 Strong interactions

At g leg flag bad because 9
1

Can still construct a perturbation EFT

Chiral Perturbation Theory or APT



Patchwork laws

high E a
small d Luv

SMEFT

Reduction unification means sheet Lnu

But what if smear Luv

patihwork laws




