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Interplay between unusual superconducting critical field and magnetic
correlation in Pauli-limited superconductors
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It is known that in the Pauli-limited superconductor CeColn5, substituting
In with Zn yields little change of superconducting upper critical field Hc2, although reduces
superconducting transition temperature. The present research project revealed that this Hc2 feature
is governed by antiferromagnetic quantum critical fluctuations (QCFs) via the Pauli-paramagnetic
effect. In particular, we elucidated the antiferromagnetic order parameter responsible for the
field-induced QCFs in CeColn5, which had been unidentified for a long time. This finding suggests
that the Zn-doped CeColn5 provides a platform to investigate the interplay of the QCFs and

unconventional superconductivity.
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