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Abstract

The heavy-fermion compound CeRhln;s is a prototypical antiferromagnet where Ce 4f moments align antiferromagnetically
below 3.8 K. When doped with Hg, the antiferromagnetic transition 7T} initially decreases, becomes flat, and increases again
with further increasing Hg concentration. Here we report pressure effects on the electrical resistivity of a 0.45 % Hg-doped
CeRhlns, where Ty is 3.4 K and the magnetic structure is same as that of the undoped compound with Q=(1/2, 1/2, 0.298).
With increasing pressure, 7y is suppressed and a superconducting state emerges. The temperature dependence of the
electrical resistivity near an optimal pressure shows a power-law behavior that deviates from a T° dependence, indicating
presence of abundant quantum fluctuations near the optimal pressure.
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Fig. 1. (a) Tetragonal unit cell of CeRhlns. (b) Temperature
dependence of the specific heat C/T of CeRh(In,.,Hg,)s for
0 < x < 3.5 %. (c) Phase diagram of a Hg substituted
CeRhlns. Black dashed line is a matched boundary of
antiferromagnetic phases that have different magnetic
structure. Black arrow indicates the Hg concentration
studied in this research.
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Fig. 2. (a) Temperature dependence of the in-plane
electrical resistivity p of a 0.45 % Hg-doped CeRhIns under
pressure on a semilogarithmic scale. (b) The in-plane
electrical resistivity of a 0.45 % Hg-doped CeRhlns is
magnified near the phase-transition temperatures. Blue
arrows mark the antiferromagnetic transition temperatures.
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Fig. 3. Low-temperature least-squares fits of p= p,+A4T" at
various pressures. The resistivity exponent # is 2, 0.56 and
0.55 for 0.47 GPa, 2.26 GPa and 2.86 GPa, respectively.
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