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Synopsis :

The thermal diffusivity (a) and the conductivity («) of Bi-2223 sintered material was measured
between 12 and 200 K under an identical experimental setup using a closed cycle helium refrig-
erator. The electronic contribution to the thermal conductivity was calculated by Wiedemann-
Franz law above the critical temperature (7.) and by Kadanoff’s expression below 7%, respec-
tively. The electronic component was substracted from the total thermal conductivity in order to

derive the phonon thermal conductivity. The phonon thermal conductivity was analyzed using the

theory by Tewordt & Wolkhausen. The contributions of phonons to @ were separated out by

use of the simultaneously obtained x data.
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Fig.1 The method of determination of thermal
diffusivity. (a) the temperature changes (73,
T,) of the two measuring points of the sample
after the current pulse at 50 K. (b) the com-
parison of the measured temperature change
(T,) with the calculated temperature change
(Ty) for various thermal diffusivity a. The
experimental setup was shown in Ref. 11).
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Fig.2 Temperature dependence of the electric

resistivity of the Bi-2223 sintered sample. T%
was found to be 105 K.
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Fig.3 Temperature dependence of the thermal
conductivity () of the Bi-2223 sintered sam-
ple. The electronic thermal conductivity (ke)
calculated by W-F law above 7. and by
Kadanoff’s expression below 7%, respectively,
and the phonon thermal conductivity (kpnh=
k—re) are also shown. The solid line shows
the theoretical curve due to T-W theory with
the parameters, A=2, 370 mW/cmK, B=150,
C=20 and D=100, respectively.
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Fig.4 Temperature dependence of the thermal
diffusivity (a) of the Bi-2223 sintered sample
is shown by solid circles. The estimated
phonon contribution (apn) to the measured a
by using the W-F law and Kadanoff’s formula
is shown by open circles. The ordinate on
the right shows the phonon mean free path
corresponding to apn. The solid line apn’ is
the theoretical curve based on T-W theory
with the same parameter values as in Fig. 3.
The dotted line apn” is the estimated curve
when the phonon scattering by electron is
not quenched.
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