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 In the pure form, the cerium and plutonium based 115 superconductors, such as CeCoIn5 and PuCoGa5, exhibit 
many interesting properties, not the least of which are their extraordinarily high superconducting transition 
temperatures (Tc’s). The structure of these materials is consistent with a superconducting, two dimensional (2D) Ce-
In or Pu-In layer, flanked by non-superconducting layers (see figure). Such an enhancement of Tc in a 2D system 
furthers the comparisons to the high-Tc copper oxide materials that already bear many significant similarities to rare-
earth intermetallics, including relations to magnetic fields and non-Fermi liquid behavior. It is therefore not 
surprising that there might be a similar dependence on local-structure properties. 
 We will present x-ray absorption fine-structure (XAFS) data on a variety of 115 materials. We find that the 
local structure in CeRh1-xIrxIn5 is remarkably insensitive to the exact stoichiometry on the transition-metal site,i 
consistent with the slowly varying electronic and magnetic properties (Tc → 0 K only after ~75% Rh, and even 
CeRhIn5 is superconducting under applied pressure). On the other hand, substituting Sn for In has a very strong 
effect, with Tc→0 K at only 3.6 mol% Sn. We find that this sensitivity is much stronger than expected given the 
known superconducting coherence length. XAFS results, however, indicate that the Sn preferentially resides on the 
in-plane In(1) siteii, thus concentrating the defects into the superconducting layers and explaining the strong 
sensitivity to Sn doping. Observed changes in the Kondo temperature will also be discussed in light of these results. 
 The PuCoGa5 superconductor is not only fascinating as an actinide counterpart to the Ce-based 115’s, but also 
because of its relationship to δ–Pu and the role that the radioactivity of plutonium plays in the structural, electronic 
and magnetic properties. For instance, this material exhibits local-moment behavior, a property that some have 
suspected for δ–Pu for many years. We will present Pu LIII-edge 
data that are consistent with this interpretation. Also, these 
materials exhibit high critical-current densities, probably due to the 
generation of defects by the radioactive decay of plutonium in the 
lattice. Our local structure data show a surprisingly large sample 
volume affected by these decays, suggesting that in addition to the 
number of Frenkel defects and holes (some estimates are as large 
as ~3000 pairs per decay), a relatively large sphere exists around 
each defect that is essentially amorphized. Our ultimate hope is to 
correlate the observed XAFS amplitude reductions to 
measurements of such properties as the superconducting coherence 
length to gain a better understanding of the average distortions in 
this material, information that would be directly applicable to other 
plutonium alloys. 
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