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Thermoelectric phenomenon is a phenomenon in which current flows
simultaneously when heat flows by connecting conductors that allow electrons to flow through a
thermal bath of different temperature. Thermoelectric conversion can be regarded as a typical heat
engine because heat is converted to current and its current can work in the outside world. In this
research, we discussed the thermodynamic efficiency and the power that are applicable to a wide
range of heat engine including thermoelectric conversion. Considering the Nernst effect caused by
the magnetic field and a small heat engine realized by manipulating colloidal particles, we derived
a universal trade-off relation between efficiency and power.
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