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CORRECT THOMSON HEAT
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The Thomson heat source density, Om, is represented by the
following expression [1,2]:
Orm=-T(do/dT)j grad T. (D
Here T is the temperature, j is the electric current density, a is the
Seebeck coefficient. If it is correct then the heat balance equation
under the stationary conditions is the following:
divg=0Om+ O, (2)
Here Oy is the Joule heat source density, ¢ is the heat flux density
[1,3-6]. We consider that the sample does not absorb nor irradiate
light. Nevertheless, the equation (2) is wrong, because the correct heat
balance equation under the stationary conditions is the following:
divg=oajgrad T+ Q). 3)
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This equation can be derived from the energy balance equation
under the stationary conditions, when the light absorption or
irradiation is absent:

divw=0. 4)

Here w is the energy flux density. The energy balance equation (4)
is the consequence of the energy conservation law. The expression for
the energy flux density is as follows, w = ¢ + F j [2], where F is the
electrochemical potential (Fermi quasi-level). Hence, as we can see
from the correct heat balance equation (3), the correct expression for
the Thomson heat source density is

QTh,correct = aj grad T (5)
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