
Symmetry properties [nln30]

Response function for Hermitian A is real and vanishes for t < 0:

χ̃AA(t) =
ı

~
θ(t)〈[A(t), A]〉 = χ̃′

AA(t) + ıχ̃′′
AA(t).

Reactive part is real and symmetric:

χ̃′
AA(t) =

1

2

[
χ̃AA(t) + χ̃AA(−t)

]
=

ı

2~
sgn(t)〈[A(t), A]〉.

Dissipative part is imaginary and antisymmetric:

χ̃′′
AA(t) =

1

2ı

[
χ̃AA(t)− χ̃AA(−t)

]
=

1

2~
〈[A(t), A]〉.

Response function is determined by its reactive or dissipative part alone:

χ̃AA(t) = 2θ(t)χ̃′
AA(t) = 2ıθ(t)χ̃′′

AA(t).
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Generalized susceptibility is complex:

χAA(ω) = χ′
AA(ω) + ıχ′′

AA(ω).

Real part is symmetric:

χ′
AA(ω) =

1

2

[
χAA(ω) + χAA(−ω)

]
= χ′

AA(−ω).

Imaginary part is antisymmetric:

χ′′
AA(ω) =

1

2ı

[
χAA(ω)− χAA(−ω)

]
= −χ′′

AA(−ω).


