
CONVENTIONAL DEFINITIONS FOR CORRELATION FUNCTIONS

Definition:

G(r, t) =
1

N

∫
dr′ 〈0| ρ(r′ + r, t) ρ(r′, 0) |0〉

r ↔ q :

S(q, t) = N

∫
dr e−iq·r G(r, t)

G(r, t) =
1

NΩ

∑
q

eiq·r S(q, t)

t ↔ ω :

S(q, ω) =
1

2π

∫
dt S(q, t) eiωt

S(q, t) =

∫
dω S(q, ω) e−iωt

t = 0 ∗ :
g(r) = G(r, t = 0)

S(q) =
1

N
S(q, t = 0)

Therefore,

S(q) =

∫
dr e−iq·r g(r)

g(r) =
1

Ω

∑
q

eiq·r S(q)

Useful formulas:

S(q, t) = 〈0| ρ
q
(t) ρ†

q
(0) |0〉

S(q) =
1

N
〈0| ρ†

q
ρ
q
|0〉

S(q, ω) =
∑

n

|〈n|ρ†
q
|0〉|2 δ(ω − ωn0)

∗ You may see alternative definition:

g(r) = g(r) − δ(r)

S(q) = S(q) − 1


