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Mechanical cooling-heating switching of anisotropic magneto-Peltier effect
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The development of spin caloritronics opened up a new area of the thermal energy conversion, where the
spin degree of freedom provides unique functionalities for thermoelectric/thermospin conversion which
cannot be realized if only the conventional Seebeck and Peltier effects are used [1]. Towards future
sustainable green information technologies, it is crucial to establish active heat control principles and
improve the thermoelectric/thermospin conversion efficiency. In this presentation, we mainly talk about the
demonstration of the active switching of local cooling and heating generated by the anisotropic
magneto-Peltier effect (AMPE) [2], one of the thermoelectric effects in magnetic materials, by applying a
uniaxial tensile strain to a Ni film (Fig. 1(a)) [3]. We will also show our recent progress of the study on the
enhancement of the anisotropic magneto-Seebeck effect, the Onsager reciprocal of AMPE, by doping of Ni
with Pt having the strong spin-orbit interaction (Fig. 1(b)) [4].
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Fig. 1. (a) Demonstration of uniaxial-strain-induced cooling-heating switching of the AMPE in the Ni film by
means of lock-in thermography (LIT) method. H and Jc denote the magnetic field and charge current, respectively.
(b) Temperature dependence of dimensionless figure of merit for the thermoelectric conversion based on the
anisotropic magneto-Seebeck effect for the Ni and NiPt alloys.
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