MATHA425 Quantum Field Theory Solutions 8
1(a). We have
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Taking the hermitian conjugate of this result, we also have
<l >=0,
and we can also derive (in the same way as for < @D(T) ¢I(j) >)
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(b) I'll give here the correct derivation, which requires a slight (but crucial) modification
in the definition of P*.

2:1 3/
(271)3 Z/iplf)o {(—Zp’ous(p)e P Fay(p') +ip s (p))e™ b )}

(0" + ) 7, (p)y (0l (Pas (P)
+(p° = p)e @), (p)y o, (p )l (p)b] (D)

+ (=p° + )PP, (p)y uy (p) by () as (P)
+(=p° = PO)E P P ()3, ()b (DB (D)

2



1 2 2 dgp/

2 (2n)8 z_:z_: / / 2p/°

[(0° + ) =) (225 (p — ')z (p)y s (1)} (P)ats ()

(p° — )@+ (21)35(p + p' Y, (p)yvs (0" )al (p)BL (')

+p°>el< =" (2136 (p + P! )T (p) 7 us ()i (P)as(p')
W (2m) 5 (p — B o ()7 s ()b (PEE(P)]

’U 'B
|
S

~—

('b

% (20", (p)v"us(p)al(p)as(p) — 20°0, (p)v"vs (p)br (P)L(P)]
1 1 2 2 d3p

2 (2m)3 ;;/@
[2p#6,sal(p)as(P) — 2p"6,-5b-(P)b(P)]

3
:(2717)3 3 / d—l(:))p“ [af(p)ar(p) — b, ()bl (p)]

Proof that @, (p)y"us(p) = 2p*0ys.
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