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What has the ERG given us?

@ A deep understanding of renormalization and universality

@ A tool for performing real calculations

What's the catch?

@ The coarse-graining procedure cannot be done exactly

@ If a small parameter is available we can do perturbation theory
@ For many problems of interest, there is no small parameter
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@ Consider a lattice of spins
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lows in Parameter Space

‘What is the effect of blocking?

@ Suppose the microscopic spins interact only with their nearest |
neighbours

—

@ The blocked spins will generically exhibit all possible
interactions

@ Each time we block, the strengths of the various interactions
will change

T J

How can we visualize this?

@ Consider the space of all possible interactions

@ Each point in the space represents a strength for every
interaction

@ As we block and rescale, we hop in this space

@ The transformation can have fixed-points Page“’js
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lows in Parameter Space

Part of the critical surface

Fixed-Point

T

Trajectories in the critical surface flow into the fixed-point

3

@ The critical surface is spanned by the irrelevant operators

@ Flows along the relevant directions leave the critical surface
?

If there are n relevant directions. then we must tune n
Pirsa: 10100037 - 5 E .. ® -
quantities to get on to the critical surface
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he Wilsonian Effective Action

Start with the partition function

Z = [ DpeSnldl — /D@e—i:-x[-fi
Ag A

@ [ he bare scale

@ High energy (short distance) scale
@ Modes above this scale are cut off (regularized)

@ The bare (classical) action

@ Integrate out modes between the bare scale and an
intermediate scale, A

@ [ he partition function stays the same

@ [ he effects of the high energy modes must be taken into
account

e @ | he action evolves = Wilsonian effective action
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R —5[(_;-] = &_
Aope /x 3

@ effective scale

@ set of fields

(WX [2] = [r:,])
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Formulation

. o) s
— ¢ —5 [Q—i — ; — [’L']] l
s /; dp(x) (Wx[@]e ) :

@ effective scale

@ set of fields

@ Wilsonian effective action
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ery General ERGs

A [ ¢ —
Adne / = (Wx[q)]e )

8 A
x 2l

@ effective scale
@ set of fields

@ Wilsonian effective action

Sié]

@ partition function, [ Doe !9l invariant under the flow

el S S R e S e
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ery General ERGs

-

_Adne=Sll _ 9 4154l
e /;5@()() (w-f[“}e )

effective scale

set of fields

Wilsonian effective action

partition function, ID{;E’JE_S[‘H, invariant under the flow

Parametrizes blocking procedure

—_— .
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