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The transverse electric field generated by anomalous Nernst effect (ANE) in a magnetic material is perpendicular
to both the temperature gradient (V7) and its magnetization (M), different from Seebeck effect (SE) where the
generated electric field is parallel to V7. This allows different design principles for creating a simple and flexible
thermoelectric power generation or heat flux sensing device. However, the practical application of transverse
thermoelectric generation is hampered by the small thermopower compared to that of SE, and there has been
increasing studies aiming to find magnetic materials with large anomalous Nernst coefficient (Sang). Sane can be
separated into two components as SANE = POy — PAHEOxy, Where py, is the longitudinal resistivity, pane is the
anomalous Hall resistivity, and a.. and a, are the diagonal and off-diagonal components of the Peltier tensor,
respectively. The first term on the right hand side is considered the intrinsic term of ANE, as a., directly converts
VT into a transverse electrical current. The second term on the right hand side can be rewritten as — Ssg X pane /
Pxx, indicating it originates from the anomalous Hall effect (AHE) of the longitudinal carrier flow induced by SE,
and Ssg is the Seebeck coefficient. Here, inspired by the second term, we propose a different approach for
transverse thermoelectric generation. We consider a system that consists of a thermoelectric material and a
magnetic material electrically connected at both ends along the V7 direction to form a closed circuit (Fig. 1(a)).
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With the Co,MnGa-Si connection, the total transverse thermopower
S’ = 82.3 uV K7!, more than one order of magnitude larger than
Sane = 6.2 pV K measured without the Co,MnGa-Si connection.
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