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Charge neutral fermionic excitations in Kondo insulators
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We have investigated low-energy excitations in YbB12 by thermal transgort
and specific heat measurements. A finite linear-in-temperature specific heat coefficient and the
residual thermal conductivity is observed, providing evidence for the presence of charge-neutral
fermionic quasiparticles. We observed quantum oscillations in both insulating state and
field-induced metallic state. From a detailed analyses of oscillation amplitude and periods, we
found that the neutral fermions give rise to quantum oscillations in both insulating and metallic
state. Moreover, a signature of topological surface metallic state is detected by transport
measurements in microstructured crystals.

We also observed signatures of charge-neutral fermionic excitations in a new Kondo insulator
YbIr3Si7 that exhibits antiferromagnetic order. The neutral fermions change its properties across
the field-induced magnetic transition, indicating the strong coupling between the neutral fermions
and electronic spins.
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