INFLUENCE OF PLASTIC DEFORMATION ON THE THERMAL CONDUCTIVITY OF FERROMAGNETIC
CrBr;
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We have investigated the influence of plastic deformation on the thermal
conductivity A of the ferromagnetic dlelectric CrBrj; at temperature T of liquid
helium.

This substance becomes ferromagnetic in the region T < Tc = 37°K (here Tc

is the Curie temperature). At helium temperature, the heat transport is ef-
fected in this case mainly by spin waves [1, 2].

The method of growing the single-crystal CrBrs samples used in this study
did not differ significantly from that described in [2, 3]. The samples, pre-
pared in the form of plates, were subJected to plastic flexural deformation.
The direction of the flexure coincided with the hexagonal axis of the single
erystals, which was perpendicular to the plane of the plate in the case of the
investigated samples. The magnitude of the maximum plastic displacement - at
the center of the plate - amounted to “2 mm at a total sample length ~10 mm.
After deformation, the samples were annealed for 30 minutes at v120°C. The
plates straightened out spontaneously as a result of the annealing, indicating
that the dislocations introduced into the sample by the plastic deformation had
become redistributed in such a way that thelr total Burgers vector becomes
equal to zero. -
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Fig. 1. Temperature dependence of //
thermal conductivity of samples I )
and II: o - sample I (80 u thick), 2 : 1 . .
e - sample II (85 u thick). z 4 Tmi

Fig. 2. Thermal conductivity vs.
temperature for sample III (70 wu
thick: A - prior to plastic de-
formation, A - after plastic de-
formation.

The thermal conductivity was in-
vestigated by the method of constant
heat flux. The temperature gradient
was directed along the plate, i.e.,
perpendicular to the hexagonal axis.
The measurements were made in a zero
magnetic field.

We investigated three samples 80, 85, and 70 u thick (samples I, II, and
III, respectively). The experimental results are shown in Figs. 1 and 2. In
the case of sample I, the thermal conductivity was measured only in the unde-
formed state (Fig. 1). The data.for sample II were obtained only after plastic
deformation (Fig. 1). Finally, for sample III the thermal conductivity was
investigated both before and after plastic deformation (Fig. 2). As seen from
the diagrams, after the deformation the maximum of the thermal conductivity
shifted towards higher temperatures, and the maximum thermal conductivity de-
creased somewhat. 1In place of the two "steps" observed in the undeformed
samples of corresponding thickness [2], only one was observed in the plastic-
ally deformed single crystals.

Tt seems to us that such a character of the variatlon-of the A(T) depen-
dence is possibly due to the additional scattering of the spin waves by the
dislocations introduced by the plastic deformation 1into the sample.
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