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Fluctuation-dissipation theorem

Near equilibrium,
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C = 2L : Fluctuation-Dissipation Theorem (FDT)



FDT for nonequilibrium states
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(FDT can be modified in a more general form)
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Thermodynamic Uncertainty Relation (TUR)
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Kinetic and entropic perturbations

p unique steady state

P; : B
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(B;; : symmetric, Fj; : antisymmetric)

[1] kinetic perturbation [2] entropic perturbation
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A little more detall

J

((J)) = lim tVar{J(7)}

What about finite observation times?
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From static to dynamic response
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uctuation-response inequalities
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Response uncertainty relations
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Fluctuation-response relations
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Quantum extension
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[1] no saturation at infinite observation times
[2] quantum R-TUR ?



Summary

Fluctuation-Response Inequalities (FRIs)
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Fluctuation-Response Relations (FRRs)
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Thank you for your attention!
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