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Abstract: The search for materials with large anomalous Nernst conductivity at room temperature
is crucial for the development of thermoelectric devices. Topological magnetic materials, due to
their unique electronic structures, can exhibit bigger anomalous Hall conductivity and anomalous
Nernst conductivity compared to conventional magnetic materials. The thermoelectric effects of
the Fe,C compound have been studied through first-principles calculations. The results show that
the introduction of an external magnetic field breaks symmetry-protected nodal line rings on
various mirrors, as well as nodal lines on certain high-symmetry paths, leading to a significant
intrinsic Berry curvature. This large intrinsic Berry curvature is the main reason for the
substantial anomalous Hall conductivity and anomalous Nernst conductivity of the Fe,C
compound. This finding highlights the strong correlation between crystal symmetry and the
intrinsic Berry curvature of the material. Additionally, the temperature-dependent anomalous
Nernst conductivity curve shows the potential of the Fe,C compound for applications at room
temperature. These results contribute to a comprehensive understanding of the thermoelectric
effects in Fe,C compounds and their further applications.
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Fig.2 Electronic structure with large Seebeck effect and anomalous Nernst effect
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Fig. 3 Crystal structure, Brillouin zone, and electronic structure of Fe,C compound
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