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Development of a sub-picometer dilatometer and its application to the research
of novel superconducting phases under a precise control of the magnetic-field

orientation
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In this study, we developed a compact homemade dilatometer with a high
resolution better than sub-picometer, and performed low-temperature magnetostriction measurements
with precise control of the magnetic-field orientation, in order to study novel superconducting
phases. We used this dilatometer for the study of unconventional superconductors CeColn5 and
Sr2Ru04, and detected weak magnetostriction anomaly suggesting the occurrence of a novel
superconducting phase in the field region slightly below the upper critical field. In particular, we

found from field-angle-resolved measurements that the magnetostriction anomaly in CeColn5 depends
on the measured direction of the sample length. This technique established a new experimental
approach to identify the order parameter of novel superconducting phases.
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