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Spin Seebeck effect in spin-orbit coupled graphene

Razieh, Beiranvand; Hamzehpour, Hossein
Department of Physics, KNT University of Technology, Tehran, Iran.

Abstract

Using the Bogoliubov de-Gennes formalism, we investigate the charge and spin-dependent thermoelectric
effects in ferromagnetic-superconductor graphene junctions with and without Rashba spin-orbit coupling.
Results demonstrate that despite normal-superconductor junctions of graphene, there is a temperature
dependent spin Seebeck both in the graphene-based ferromagnetic-superconductor (F-S) and ferromagnetic-
Rashba spin-orbit region-superconductor (F-RSO-S) junctions. Furthermore, we obtain significantly large
figure of merit for spin thermopower in the presence of Rashba spin-orbit interaction and the charge and spin
Seebeck coefficients can reach to their maximum up to 3.5 kge and 2.5 kge, respectively. Remarkably, these
coefficients are tunnable with respect to magnetic exchange field and chemical potential. These observed effects
disappear when the Rashba coupling is absent. These results suggest that graphene-based superconductors can
be used in spin-caloritronics devices.

PACSNo. 72.80.Vp, 73.50.Lw, 85.75.-d, 72.25.-b, 47.78.-w.
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