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Experimental observation and development of the novel quantum phenomena
originating from the Dirac/Weyl fermions in the bulk materials

Murakawa, Hiroshi
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We have investigated for the novel phenomena originating from the Weyl
fermion in the crystals. We synthesized the large size of the single crystals of the Weyl semimetal
TaAs and NbAs and measured their electrical conducting properties under the precise control of the
magnetic-field directions. We observed the negative magnetoresistance stemming from the
nondissipative conduction of the Weyl fermions and the unusual plateau in the Hall resistivity in
the quantum limit. Furthermore, we found that the Landau levels in the system including a pair of
the Weyl points changes discontinuously just by changing the magnetic-field direction as if the band

topology changed. This result implies the new energy quantization rule in the Weyl fermion, which
cannot be explained by the conventional theories.

We synthesized the extremely high quality single crystal of NbAs2 and observed the
magqetor?sistance of 2 million, which is two orders higher than the other reported binary
semimetals.
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