
General Transport Electric Thermal Thermoelectric

consider two thermal baths connected by a Etftransport channel

In a linear response regime following four quantities are defined
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Considering the linearyof the sister allthese fourequs can be summarizedby
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Wewill find how to describe thesetransport coefficients in general

Boltzmann Transport Equation Semiclassical approach

Let us first start with the semiclassical Boltzmann equator
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Boltzman transport equs can be rewritten in different forms depending on
the relative size of following characteristic length
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Using one can show
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Under magnetic fields slide 6 7
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Ballistic Conductors
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The left reservoir is connected higherelectron
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Fermi Dirac distribution of each reservoir isgivenby
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We now consider 15 sub bands
whose minima are located at Em a.LItttTEsas shown in the right 11min

Then the current fromthe left reservoir
travely t direction movingto theright isgivenby
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Now we do similar steps for thermal transport
Then
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How about thermal conduction by Bosonic degree of freedom
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Thermopower in Quantum Hall regime
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Electronic Hydrodynamic Transport pressurgeisify
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With consideration of momentum relaxation
we introduce the damping term D info
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