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Exploration of quantum transport induced by emergent magnetic field in real and
momentum space
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In this study, we aim to search for novel quantum phenomena due to the
interplay of spin structure in real space and electronic structure in momentum space. Specifically,
we focused on RAISI (R = rare earth), a magnetic Weyl semimetal with broken spatial inversion
symmetry. Here, we used the thermoelectric effect, which is known to be a sensitive probe of the
electronic state near the Fermi surface. The Nernst effect in NdAISi increases toward lower
temperatures and reaches a maximum at slightly higher temperatures than the magnetic transition
temperature. Combining the semiclassical model analysis with first-principles calculations of the
band structure, it is found that the enhancement near the magnetic transition temperature is due to
an anomaly in the scattering time associated with the Fermi surface nesting.
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[1] R. Yamada et al., “Nernst Effect of High-Mobility Weyl Electrons in NdA1Si Enhanced
by a Fermi Surface Nesting Instability” , Physical Review X 14, 021012 (2024)
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