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0. Simple things to check: that

|x1, . . . ,xn〉 = χ̂†(x1) . . . χ̂†(xn)|0〉.

Also,

χ̂†(x)χ̂(x)|x1, . . . ,xn〉 =

(
n∑

j=1

δ3(x− xj)

)
|x1, . . . ,xn〉,

so that χ̂†(x)χ̂(x) is the particle density.

1. Srednicki 1.2. The n-particle wavefunction ψ(x1, . . . ,xn) translates into QFT nota-

tion as the state

|ψ〉 =

∫
d3nxψ(x1, . . . ,xn)|x1, . . . ,xn〉.

Show that ĤQMψ(x1, . . . ,xn) translates into ĤQFT|ψ〉, where ĤQM is the RHS of 1.30 and

ĤQFT is the RHS of 1.32.

2. Srednicki 1.3. We can break this into parts: first calculate the commutator of

χ̂†(x)χ̂(x) with χ̂(y) and with χ̂†(y), then of N̂ with χ̂(y) and χ̂†(y), and finally of N̂

with Ĥ. The following identities are useful:

[Â, B̂Ĉ] = [Â, B̂]Ĉ + B̂[Â, Ĉ]

and

[Â, B̂ĈD̂Ê] = [Â, B̂]ĈD̂Ê + B̂[Â, Ĉ]D̂Ê + B̂Ĉ[Â, D̂]Ê + B̂ĈD̂[Â, Ê].

You can think of jumping Â to the right in steps. Show these, by writing out the commu-

tators explicitly.
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