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Exploring Hidden Antiferromagnetism in a Negative Pressure Region
by Uniaxial Pressure

Suguru HOSOI*

Unconventional superconductivity in strongly correlated electron systems often emerges near the verge
of electronically ordered phases, indicating a strong correlation with the superconducting pairing mechanism.
Antiferromagnetism, as a typical example, can host superconductivity near its critical point. To investigate
the relationships between superconductivity and antiferromagnetism, the heavy fermion superconductor
CeColn,, which has the highest 7, = 2.3 K among Ce-based Compounds, has attracted much attention.
While the normal state of CeColn, is paramagnetic, antiferromagnetic fluctuations may play a pivotal role
in hosting high temperature superconductivity, as suggested by its similarity to the antiferromagnet CeRhlIn,.
However, there are no direct evidence for the presence of antiferromagnetism at zero magnetic field. The
most plausible reason for this is that antiferromagnetism might be hidden in a negative pressure region,
which cannot be accessed using standard hydrostatic pressure techniques. Here, we focused on uniaxial
stress that can apply both positive and negative pressure as an alternative method to explore the putative
hidden antiferromagnetism. To achieve this goal, we developed uniaxial stress apparatus capable of applying
large strain using the thermal expansion. Furthermore, to explore the antiferromagnetism in the supercon-
ducting phase, we also developed a novel microwave probe that operates within the uniaxial stress device.
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