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It is shown that the Righi-Leduc coefficient does not change when a metal changes from the 
normal to the superconducting state. 

WE shall write down a transport equation for the 
distribution function for the electronic excitations 
to study thermomagnetic effects in superconductors. 

Changing in the Hamiltonian for a system of 
electrons in a magnetic field from the second-quan­
tization amplitudes to the amplitudes of the elec­
tronic excitations, following Bogolyubov, 1 we find 
an expression for the Lorentz force acting upon an 
excitation 

e ~ 
F = c [vxJi] ITT' 

where 

v = as;ap, 

(; is the energy of an electron in the normal metal 
calculated from the Fermi surface, and t::.. is the 
gap in the energy spectrum). The transport equa­
tion for electronic excitations, when there is a tem­
perature gradient along the x axis and a magnetic 
field perpendicular to the thermal current, is 
then of the form 

_ iJ]_~V aT+ eH (v _El__V ~) j__ = _ f-fo. (1) 
a. T X ax c \ y apx X apy I ~ I "t 

It was shown in reference 2 that the relaxation time 
T is equal to T = ToE/1; I, where To is the relaxa­
tion time for the normal electrons. We assume 
that either the dimensions of the solid are less than 
the penetration depth, or that 8H/8z = 0 [in the 
latter case one must average Eq. (3) given in the 
following over z ]. 

Solving Eq. (1) by the method of successive ap­
proximations ( f = f0 + f(1) + f( 2) we find the addi­
tional terms in the distribution function which are 
caused by the presence of the temperature gradient 
and the magnetic field: 

p at 0 s ar ~ 2 1 eH ar s2 at 0 

f(l) = ~ "'o Tar ax m' f<Z) = "o T em ax mae V;, 

fo = (e•lkT +!fl. (2) 

The magnitude of the Righi- Leduc effect, which 
is well known to be the appearance of a tempera-

ture gradient perpendicular to the direction of the 
resulting heat current, is determined by the coef­
ficient 

(the X: axis coincides with the direction of the re­
sulting heat current). One can show easily that L 
= Qy /QxH, where 

Qx = 2h-3 ~ EVx f(l) dp; Qy = 2h-s ~ EVy [(2) dp. 

From (2) we find 

Q 2h_3 1ar1 s"afo 2d 
x= "orax jf[j"a6Vx p. 

We have thus 

(3) 

This relation is independent of the magnitude t::.. of 
the gap. The magnitude of the Righi-Leduc coeffi­
cient is thus not changed when the metal changes 
from the normal to the superconducting state and 
is equal to L = Toe/me. 

The Nernst-Ettingshausen effect which is the 
occurrence of an electric field perpendicular to 
the direction of the resulting heat current is clearly 
absent in the case of superconductors. 
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