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Study of novel electric states down to ultra-low temperatures

Yamashita, Minoru
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The main focus of this study was to study the strongly-correlated electron
systems down to unprecedented ultra-low temperatures (~1 mK); The lowest temperature of the current
studies has been limited to ~50 mK. As a first step, we performed quantum oscillation measurements
of the d-wave superconductor CeColn5 to verify the applicability of these measurements at ultra-low
temperatures. Unexpectedly, we found anomalous changes in the quantum oscillation measurements at
ultra-low temperatures, indicating an emergence of unknown ordered phase neighboring to the
superconducting phase. Although CeColn5 has been inferred to be located in the vicinity of a quantum

critical point (QCP), no ordered phase corresponding to the QCP has been observed. Our findings not
only reveal this long-standing mystery of CeColn5, but also demonstrate the presence of rich
physics in unexplored ultra-low temperature region.
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