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The discovery of superconductivity in PuCoGas with a transition temperature of T, = 18.5 K [1] has
generated renewed interest in Pu-based intermetallic compounds. PuCoGas, and its superconducting
cousin PuRhGas (T, = 8.7 K) [2], have the same crystal structure as a growing class of tetragonal
CeMiIns (M=Co, Rh, Ir) heavy fermion superconductors, suggesting that the structure plays a key role in
generating superconductivity in these materials. While a variety of measurements have firmly
established that the CeMIns compounds are unconventional d-wave superconductors, most probably
mediated by antiferromagnetic spin fluctuations, it is less clear what drives the high transition
temperature in PuCoGas, which is an order of magnitude larger than all other know Ce- or U-based
heavy fermion superconductors. The physical properties of two new members of this “115” family of
superconductors, PuRhIns and PuColns [3], along with the observation of long-range antiferromagnetic
order in PuRh(In,Cd)s, indicates that these PuMIns (M=Co, Rh) reside close to an antiferromagnetic
quantum critical point [4]. Recent measurements [5] of all of the elastic moduli of PuCoGas delineate
the temperature evolution of each symmetry channel; in contrast with the ordinary behavior of the shear
moduli, the compressional moduli exhibit anomalous softening upon cooling and over a broad
temperature range, which is truncated at the superconducting transition. The scalar (A.g) symmetry of
the compressional moduli in which the softening is observed requires a non-magnetic scalar order
parameter n. This result, concomitant with its temperature dependence of the form n=1/(T-Ty), where
Ty = 9(1) K, provides strong evidence for a valence transition at Ty that is avoided by the
superconducting state. The low temperature scale of this avoided valence transition suggests that
PuCoGas is near a critical-end point, whose slow fluctuations are intimately involved in the
unconventional superconductivity. The nature of the quantum criticality in the PuMXs materials and its
connection to the unconventional superconductivity will be discussed.
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