
Axial anomaly as a chiral anomaly

The axial anomaly (Dunganged) must be the same as

the chiral anomaly for Got = UCK5 * G with

Variation Ent = (E , 0)

background Att = (0 , A).

Let us check if that is indeed the case.

(A] = (e +r (FanFa)

= /Ed +(AdA +TAP)

a (0 , A) = ((tru (ied(AdA + =AY)
- t (fit)d(AdA +=A3))]

= =d+ (AdA +EA)

They DO NOT match !

However, we recall that there is a freedom to modify

WCA] by addition of local counter terms. In the present

case
,
we modify WotCA5 ,

A].



Note that Wot(A5 , A) is not invariant under G-gauge transform :

as (Ar , A) =Se) + (td)(A +As)d(A + As)+ =(A +Aj(3)]
- ( ->d)(A -As)d(A - As)+ =(A-Aj(3)]]

use AsA + AAjzo , Azo

=J +((d(AdAj + AsdA + &AsA2)]

=J tr(t(2dAsdA + Ed(AjAY)] * 0.

However
,
this is the G-gange variation of a local expression :

aes(ar , A) = de (Astr(2AdA + 13).

(Exercise : Show this .

Adding the local counter term

&Woot (15 , A) = As (2AdAA) ,

Wit SAs , A] = Wor(As ,A] + &Wrot (As , A]

is invariant under G-gauge transformations.



Since G is going to be ganged , there is no choice but

to do this modification
.

Now
,
let us see how Wit(As

,
A] changes under the

UIK5 transformations : Aside , GA = o.

Wist(As
,
A) (aj= o

= a(0 ,
A] + G We (As, A) las = o

= -d +(AdA +EAS) + Side + (2AdA + A3)
e

-Si-dir (2AdA + =A)
by partial integration

= /Ed +m (3AdA + 2A3)

= Ji -d+ (AdA + A3)

= a(1) . match v


