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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. Cδp(0) = 0 and

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

Cδi p j = −Cδ j pi .

2. Power spectrum with density-density and density-momentum correlations. Consider now the
free generating functional Z0[L] after applying two density operators, and begin with expression
(5.16) from the lecture notes.

(a) Convince yourself that

s⊤Cδδs = Cδiδ j sis j , s⊤CδpLp = Cδi p j siLp j .

(b) Use these expressions to show that

Z0[L] =
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with
F(k1, q, t1) = Cδ1δ2 + 2iCδ1 p2k1t1 −
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.


