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The Thomson effect is one of the fundamental thermoelectric conversion
phenomena in metals and semiconductors, along with the Seebeck and Peltier effects. In this study,
we investigated thermoelectric conversion phenomena and functionalities based on the interaction
between magnetic fields/magnetism (or spins) and the Thomson effect, and obtained the following
results that bring a new development in "spin caloritronics,” a fusion area of thermoelectrics and
spintronics: (1) first direct observation of the magneto-Thomson effect, (2) direct observation of
the giant Thomson effect induced by ferromagnetic/antiferromagnetic phase transition and
demonstration of Thomson-effect-induced cooling, (3) evaluation of the temperature dependence of the

magneto-thermoelectric and thermo-spin effects in the high temperature region, and (4) formulation
of the coefficient of performance for the Thomson device.
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