Kramers-Kronig dispersion relations .

Use analyticity of x44(¢) for {(} > 0.
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Integral converges for (' = W' + 1€/, € — 0.
Integral along semi-circle vanishes for R — oo:
Sum rule implies x44(¢) < [¢|7! for |¢] — oo.
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Set ( = w + 1€ and use lim =P + o (W — w).
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Consider real and imaginary parts of this relation separately:
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The Kramers-Kronig relations are a consequence of the causality property of
the response function.



