Linear response (..

Radiation field b(¢) perturbs equilibrium state of the system #, via coupling
to dynamical variable B.

System response to perturbation measured as expectation value of dynamical
variable A.

Linear response to weak perturbations is predominant under most circum-
stances (away from criticality).

Response function y4p(t) (definition):
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(A1) — (A)y = / 0T am(t — 1)D(E).
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e Linearity: yap(t) is independent of b(t).
e Hermiticity: yap(t) is a real function.

e Causality: xap(t) =0 for t < 0.

e Smoothness: |xap(t)| < oo.

e Analyticity: xap(t) — 0 for t — oc.

Generalized susceptibility (via Fourier transform):

xas(C) = /_+Oo dt e“'ap(t) (analytic for S{C} > 0).
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Complex function of real frequency:

Xap(w) = limxap(w +1€) = Xiap(Ww) + 0xip(w)-

Linear response in frequency domain means no mixing of frequencies:
a(w) = xap(w)B(w),

where
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an(t) = / W it (), b(t) = / W (),
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(A(t)) — (A = / Lt w).
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