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Generalized Kirchhoff law in non-equilibrium conditions
The seminar will be given in English
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Kirchhoff’s law for thermal radiation is one of the few most fundamental
thermodynamic principles for radiation. It states that the absorptivity, a, and
emissivity, &, of any material are equal if the material is in thermodynamic
equilibrium; € = a. However, at non-equilibrium conditions, these two properties
have not yet been related. Non-equilibrium or non-thermal emission, such as
photoluminescence (PL), is characterized by photon absorption followed by
photon emission. The ability of a material to photoluminescent is given by the
quantum efficiency (QE), defined as the ratio between the photon emission and
absorption rates, and similarly to emissivity, depends on the radiative and non-
radiative rates of the material.

Here | show the generalization of Kirchhoff’s law for non-equilibrium emission
relating emissivity and QE for any material stating € = a X (1 — QE). | will
present our theoretical derivation and experimental evidence.

Our generalization of the Kirchhoff’s law for non-equilibrium radiation has broad
implications on light and energy harvesting systems by describing the upper limit
of any emission.
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