
 

ANOMALIES
An anomaly is a syn in classical theory is
not a spur augurare in the quantum they
Example YM is scale invariant classically but
at the quantum level a scale is generated Naca

A symmetry in classinel action ward Identity i e
relations between correlatore

An anomaly is a violation in the Ward ID



CLASSICAL CONSERVATION LAWS AND ANOMALIES

Consider Lagrangian for one Diner fermion
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If we have N dira fermions Lagrangian is iv nuda
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WARD IDENTITIES 8 Anomaly

the validity of the classical conservation laws induces

RELATIONS among various GREEN's tenets CORRELATORI W 1

Consider classical gin with apjte.co Then one expats
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In momentum space
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Analogously differentiating Y x and y agit in momentum
vector ward ID vuol Kint Kant 0

This is what is expected on the basis of symmetries
preserved in the quantum theory

Ore con compute comettors Tu and Tu and cheek
whether WI are satisfied In fact as we will see
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Ne state bene the results that wewill prove in del and d 4

If the VW is fulfilled the awl is anomalous or viceversa



ANOMALY in d 4
We now want to compute cowelators je jj and CPjji

2
tut then

The expected WI is gin 2Mt M

We use Feynman rules to compute the conclators in

momentumspace
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If R e Ra o then AN is fulfilled
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Manipulation inside the integral an fine if integrals

are finite However the integrals are linearlydivergent
it appearsquadratic but theferm papiEars 0

We need to regularize the theory Here we use a

famous regularization
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If we apply this to the
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This regularization makes a specific choice on what
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what about AWI

T'Y is finite in particular Ring O Rig
non R's are finite and then manipulations
inside the integral are valid
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