MATHA425 Quantum Field Theory Solutions 8
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2. Two-particle states are defined by

Ip1, P2 >=a'(p1)a’(p1)[0 >
P1,P2 >=[p2,P1 > as [a(p1),a(p2)] =0
< P1, P3[P1, P2 >= < 0la(p})a(ph)a’ (p1)al (p2)[0 >
= < 0la(py){a’ (p1)a(p) + (27)°2p)8(p1 — p5)}a' (p2)[0 >
= < 0a(p})a’ (p1){a’ (p2)a(ph) + (27)*2p)5(p2 — P5)}0 >
+ (2m)°2pY6(p1 — P) < Ola(p})a’ (p2)[0 >

=(2m)*2p36(p2 — Ph) < Ol{a’ (p1)a(p}) + (27)°2p)5(p1 — P})}I0 >
+(2m)*2pY6(p1 — ph) < O{a' (p2)a(p}) + (27)*2p36(p2 — p})}0 >
=(2m)°(2p?) (2p3){8(p1 — P1)d(P2 — P) + 6(P1 — P5)d(P2 — P1)}-
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So we have
Naf (p) — al (P)N =a' (p)
= Na'(p) =a' (p)(NV + 1)
= N|p1...pn >=Na'(p1)...a"(pn)|0 >
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a'(p al(pn)[0 >
—aT(pl)aT(pz)(NJr?)-- f(pn)0 >
=...=d (p1)...a' (pn)(N +n)|0 >
=naT(p1)---aT(pn)l0> (a(p)[0 >=0)

=n|p1...Pn > .



