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Physical / Wilsonian viewpoint:

Normalization ???
physical values should be independent

Undefined mathematical operations

Generates effective field theories
degrees of freedom depend on energy scale

Utilizes self-similarity / scaling behavior
connects the 'micro'  world to the 'macro world'
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Renormalization & Self-SimilarityRenormalization & Self-Similarity
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Examples:

Polarization of vacuum in QED

Fluctuations at critical temperature
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Critical Phenomena

http://www.pha.jhu.edu/~javalab/ising/

Ising model in 2d

Metropolis algorithm fun facts:

18000+ citations till 2012 

2\5 authors are not physicists 
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Critical Phenomena

Contineous phase transition

Critical point

order/disorder
order parameter

fluctuations on all length scales

coherence length

Critical exponents Universality classes
gas /liquidsIsing 

XY superfluid/insulator
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decimate

rescale

repeat
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Renormalization Group RecipeRenormalization Group Recipe
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Renormalize...

Rescale

Decimation / averaging

e.g. fast fluctuations / momentum-shell inetgration

effective action

...all occuring fields & compare with original system

form invariant effective action
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RG flow equations Fixed points

Repeat

Fixed points classification
weak coupling

(collisions)

strong coupling

(fluids)

critical coupling
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Linearization about FP

RG flow diagram

Scaling fields

marginal

mixedstable

irrelevant relevant

unstable
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Example

Wilson-Fisher fixed pointGaussian fixed point
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Emergent HolographyEmergent Holography 
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Geometrization of RG equation
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AdS Space & Fixed PointsAdS Space & Fixed Points 
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Geometrization of RG fixed points

spacetime isometries symmetries

Poincaré symmetry

scale invariance conformal group

Gauge/Gravity Dictionary
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Thank You!!!Thank You!!!
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