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Studies of strongly-correlated electrons at ultralow temperatures by
thermal-expansion measurements

Yamashita, Minoru
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The purpose of this research is to develop measurement technology to extend
the strongly correlated electron system research to the ultra-low temperature region (about 1 mK),
which is lower than the temperature that can be reached by a commercially available dilution
refrigerator. This research completed a thermal expansion measurement cell that can work even at
ultra-low temperatures. A clear signal caused by the superconducting transition of CeColn5 was
resolved at 5 mK, demonstrating the performance of the thermal-expansion cell.

At the same time, we challenged the resistivity measurement of down to ultra-low temperatures. By
using a low temperature amplifier, we succeeded the resistivity measurement of YbRh2Si2, and

observed the decrease in electrical resistance that seems to be related to the superconducting
transition.
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