MATHA425 - Quantum Field Theory
Set Work: Sheet 8

1. In the Heisenberg picture the operators are defined by
ag =Ulal,

where « is the operator in the standard Schrodinger picture, and the uni-
tary operator U is defined by
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2. Two-particle states are defined by
1, P2 >= al(p1)a’ (p1)[0 > .
Show that
< P1,P3/P1,P2 >
=(2m)°(2p9) (2p9){6(P1 — P1)8(P2 — P3) + 6(P1 — P5)3(P2 — P)}-

3. Show that if we define the number operator
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then it satisfies
[N,a'(p)] = a’(p)
and hence
Nlp1...pn >=n|p1...Pn >



