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NONABELIAN FIELDS

We now consider fields that sit in R ofsome group G
jt j are in the ADJOINT REP
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In this situation several comelators getanomalous Wl
Let's remain on the triangle
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but the best in a simplegroup we obtain like above but
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SINGLET ANOMALY
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produces OraAft term Howdo the rest contributi

Note that I j is a colour singlet Hence

the Rus should also be sight
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From this relation all anomalous WI's follow Since now

we have self intention terms we have additiomeldigram
contributing to anomaly
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When we also take ja to be in adj of G then

several graphs contributes i e several anomalous contato Wi
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If we gauge vector syn the anomaly becomes
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This is called the COVARIANT ANOMALY
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Thenexists a typeof anomaly the COVARIANT ANOMALY

for L R cuments with agiven Regularization
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Anomalies on bad forGaugetheories il anomaly is in
the gauge syn it spoils th consistencyof thethey
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ANOMALY CANCELLATION CONDITIONS

1 Vector like MODEL Api couple to JI anomaly canta

putonly into Axial syn that is
not ganged fine

2 safe groups Takemodels with several fermions lander

coupled d'Henty to gauge fields Then we havemummy
anomalies on currents coupled to gauge fields
Harem anomaly itself may vanish

Remember that
anomaly is proportional to
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If this vanish both triangle and higherptpret vanishes
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In particular SUN with N73 are not safe



3 STANDARD MODEL SULZ X ULI This gaugefield coupledipintoland R It'sbettertotaleR sottoSulaxony
SU e all fieldsLandcompluhLavo

le 2 3

ER 1 6 1 6 SU 2 XSUL UGLY

µ e

9L 2 4 in Re 211,0111112143 to

Uk 14 4 1 4 131401113 2i 112

ma genouctorlike
Per sua ok o tr Totti o

Jedsua
A suis costo

considerano Ar Tatty1 e tu ti

TI O quando Re1

Tatty e tr t È di
tithattain

perrapnontriviali

api d'ceri al Mccrea 3 99 McCRal

3 so I 3.1 8 1 0

Per sul3
tr Tatty 299Mccrae 9ind'ecru 9yd d'ecru

2.1 8 E 14 8D I 2 8 I

SI 2 4 2 0

OrasoloV11y
Tr TI 27 2 216 3 1 2 64 8

162 3 1541 0
È èessenzialeper lacancellation
delle Anomalie

di colori I gta cancellazione
diede evidente
all'esistenza
delquarkTOPira chevenisse



PATH INTEGRAL and ANOMALY

Take L T i D m 4 D O 2 iAp

Dirac fermions whose vector cement coupled to
a gauge field abelian or non d CAMAITI

We now went to consider the generating functional
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CHIRAL ANOMALY
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To workout we one make a le axial fatta
that isVector4 a y e citta4 I E Faith trauform
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Let's apply such trasf inside the Pt by using it
to change integration variables Let'salso introduce sourcesfor4,5
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typically this Jacobian is assumed tobe1
when one derives the Wl However

in this can we will see the Jell
this will leadto violation ofexpendWl
i e to an ANOMALY

One can see that the Jacobian takes thefollowing form
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Let's derive the anomalous tell Take into account Baci
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A and j 2inCP ATA Isettingpetto

ATA depends by the spacetimedimension

In Hd A is quadrati in A hence it contributes to Iptfact
In 2d A linea Ipt

By performing the computation in Hd one obtains

ALA e_Iperutttreufap for the singlet
anomaly


