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Probing itinerant j=3/2 fermions with quantum oscillations
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We pioneered the observation of quantum oscillations, known as the de
Haas-van Alphen (dHvA) effect, in half-Heusler alloys. Single crystals of LuPtBi, YPtBi, LuPdBi, and
ScPdBi were grown, with the results obtained specifically in LuPtBi. The cyclotron effective mass
was found to be m* = 0.05~0.09m0. Comparison with first-principles calculations revealed that these
quantum oscillations originate from small Fermi surfaces (electron pockets). Furthermore,
superconductivity was observed in LuPtBi and LuPdBi.
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