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In the presence of gauge fields we get the

contribution
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There are additional diagrams which contribute

to anomalies J
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Gauge invariance requires that they all add

up to 4232 Tano II Dame FINE xd



Let's now consider Fermi on masses
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where r is the two component spinor index

of the Ct o rep of Lorentz group err

is anti sym matrix with 4 11 and

M Ekin
is mass matrix M must satisfy
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eq 4 becomes
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Schur's lemma I and I are related

by similarity trf
Then Daisy Etr III Is Tr gives
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so the anomaly either vanishes or

cancels between the two reps for r.tn
anomalies in a given set of symmetries
are unaffected by possible presence of
fermions with a mass allowed by these
symmetries

Let us now combine left handed and

right handed fields into a single spinor
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are loop vacuum functional is Def

failure of gauge invariance comes

from splitting
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Anomaly is proportional to Dan
for gauge currents we must have
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where Ta is rep of gauge algebra on the

set of ale left handed fermions
f is satisfied when
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a equivalently since I are hermitian
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inserting into Dqsj tztrlfI.TK
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rep is either real or pseudoreal

real means here 3 similarity trf with
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no anomaly for gauge algebras which
are real or pseudo real
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SO 2utt including SUCH SOG

SO 4h for us 2

Usp 2n for h 23
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all directs sums of the above

other algebras for which Dqg o but neither
real nor pseudo real
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anomalies are only possible for gauge
algebras which include such Cnzs
or UU factors
important for standard model
SUC3 x SUCH x UCI
must rely on cancellations between
quarks and leptons to get an

anomaly free theory



1st generation of standard model
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since generators of SUM are trace less for
any representation we only need to consider

invariant combinations of Ta Tp and Tr
under SUCH SUCH

SU 3 x such I t

sU 3 x SUCH x Suez t
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left handed fermions trf as 3 3 15 5 HH l
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SUU has only real a pseudo real reps

no anomaly
SUCH SUCH Uci

anomaly Mgi 3 f f tf o

doublets


