2021 2022

Creation of spin-triplet superconductor utilizing molecular chirality

Suda, Masayuki
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In this study, we successfully created a chiral crystal structure in a
superconductor using a novel method called electrochemical intercalation of chiral ionic liquids
into van der Waals layered materials. We observed non-centrosymmetric superconducting properties
arising from molecular chirality. The theoretical hypothesis suggests that the mechanism behind the
manifestation of non-centrosymmetric superconductivity involves a hybrid state of spin singlet and
spin triplet. It is conceivable that the introduction of molecular chirality brings about spin
polarization effects in the superconducting state. Furthermore, this method enables the exploration
of van der Waals layered materials with arbitrary electronic properties, making it a "universal
approach™ for the creation of condensed matter systems with broken spatial inversion symmetry.
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Fig. 1 Schematicillustration for the intercalation method
and the non-reciprocal transport in chiral MoTe.
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Fig.2 Schematicillustration for the electrochemical intercalation method (a) and XRD profilesfor
MoTe: crystals before and after theintercalation (b).
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Fig. 3 Superconducting transition for the chiral MoTex.
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Fig. 4 Non-reciprocal superconductivity for the chiral MoTex.
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