
To continue we writeis at most linear in

The simple power counting argument we used for scalar field theories is, in 
general not sufficient to prove that a gauge theory is normaliseable. The problem 
is that the whole class of counter terms is not compatible with gauge invariance in  
the usual sense. To address this question let us expand the BV-equation for  
          
                     in powers of     (or loops). Writing 
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can be removed by renormalisation.

contains all the normaliseable terms, including e. g. 



n.b. In the absence of antighost invariance, as it happen for instance for

such terms cannot arise as counter terms in Faddeev-Popov  quantisation,  
since they involve a four- ghost interaction. Note that such terms do actually  
arise at 1-loop with this gauge fixing . They do also arise in the « background field  
method » where we replace            by                where                       
is the background field covariant derivative. If we want to work with such a  
gauge we need to start with a Lagrangian with a generalised BRST invariance  
( see lecture) where we add to S_0 [A] a term s(Psi) and we use  
that we are free in choosing any gauge fixing fermion so long it gauge-  
fixes the functional integral. In this way we can introduce a 4- ghost interaction  
in the classical generalised BRST action.

the BV-action will not have anti-ghost translation invariance.Consequently. 
we cannot exclude terms like


