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Today’s class: Linear response theory and Kubo formula

* Linear response theory.
* Kubo formula.
* Dielectric response.




Linear response theory
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To first order (Kubo formula):



Kubo formula in frequency domain
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Retarded correlation function
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Example: Dielectric response
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Dielectric function:
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Isotropic, linear case: [j — G_OE = ecg ¥



Perturbative quantum limit
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Density-density correlation function (“Polarizability”)



Dielectric response (linear)
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N @ Fourier transform (translation invariant systems!)
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Coulomb potential
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Dielectric response
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