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Thermodynamical vs dynamical equilibrium

Thermodynamical
equilibrium: Dynamical equilibrium:
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Current in a mesoscopic ring with disorder:
a bit of history

® = const

V. Ambegaokar & U. Eckern, 1990.

b = D)+ P(1)
= rectification : Ipc # 0
V. E. Kravtsov & B. L. Altshuler, 2000.
V. E. Kravtsov & V. |. Yudson, 1993.
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Perturbation theory

Hartree Fock
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Non-equilibrium energy distribution function
IS Introduced via ansatz:
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Perturbation theory

Hartree Fock

0G = <:> O v 5Gix — hp (6Gr — 6GLa)

O essentially
: ' ;7 < E > non-equilibrium
contribution
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Before averaging over disorder

Thermodynamic contribution:
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After the averaging over disorder

Cooperons$
and
diffusons
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Connection to the inelastic collision integral:

St{E] = / AE'dwP(w)R(E, E')

The global balance condition:

/ AESH[E] = 0




Result of the calculations

Relaxation-induced (averaged) current:

where
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Dg dependence from Kondo effect

Density of states Diffusion coefficient
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Thermodynamical Non-equilibrium
current current

amplitude | 0. 1nA x log™ {EF} 100nA x * PR 55,
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Conclusions

In the presence of interaction and at a nonequilibrium
electron energy distribution there Is a kinetic contribution
to the current (magnetization) related to relaxation.

The disorder average of the relaxation-induced current is
zero unless the diffusion coefficient is energy dependent.

In contrast to the equilibrium persistent current, the
relaxation-induced current is not exponentially small if the
effective temperature is much larger than the Thouless
energy.
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