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Superconductivity parity and magnetic frustration
at quantum critical point of chiral lattice structure
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Topological effects on electronic states are attractive topics in solid-state physics. According to the theoretical study,
chiral space groups provide three-dimensional (3D) Weyl fermion as a topologically protected state. A quantum criticality
of the chiral structure is suggested to provide an enhancement of odd parity superconductivity. To search for such exotic
electronic states, the compounds R374Snis (R: rare earth elements, 7 transition metal elements) were studied. The chiral
structure phase transitions in of Las(Co1-xFex)aSniz, Las(Co1-xRux)aSnis, and Las(Rhi-+Rux)aSnis are suppressed, and the
superconducting phase transition temperatures are enhanced with increasing the atomic substitution composition x. Thus,
these materials are candidate systems showing the odd parity superconducting state induced by the chiral structure
quantum criticality. Further, we investigated magnetic properties of Ces74Sni3 (7: Ru, Rh, Ir), which do not undergo
magnetic ordering despite the magnetic moments at the Ce ions. The considerably suppressed magnetic ordering can be
explained by geometrical frustration effect associated with the characteristic crystal structure. The retained magnetic
fluctuations robust at low temperatures indicate the Weyl fermions associated with hybridization of the 4f electrons with

conduction electrons, which can be explained by the Weyl-Kondo semimetal state.
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Fig. 1. Chiral crystal structure of R374Sniz. Solid
circles are R-ion sites, which form two inequivalent
one-dimensional arrays R1 and R2. The figure was

drawn using VESTA[9].
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