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1. Density-momentum correlation function. For the density-momentum correlation function,
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show that

(a) the correlation function vanishes at zero lag, i.e. C5,(0) = 0 and

(b) the correlation function between any particle pair (i, j) changes sign if the particles are
interchanged,
Céipj = _C5jpi .

2. Power spectrum with density-density and density-momentum correlations. Consider now the
free generating functional Z,[L] after applying two density operators, and begin with expression
(5.16) from the lecture notes.

(a) Convince yourself that
STC55S = C(Sié_,-sisj , STC(;pr = C6,'p_,-sin_,- .

(b) Use these expressions to show that

1
Zo[L] = f dr[1 + F(ki,q.t)] exp (—EL;CP,,L,, +il, - r)

with 5
F(kl,q, tl) = C5152 + 2iC51p2k111 - (C51p2k1t1) .



