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Na,Co0,'yH,0 has stimulated researchers due to
its exotic superconductivity, the electronic frustration on
the triangular Co lattice, and the characters of the
strongly correlated electron systems. There is no doubt
that Na,CoO,yYH,O has been recognized as one of the
most interesting superconductors since the high-T,
superconductor era. The superconducting order parameter
of Na,CoO,'yH,0 has remained elusive. To gain more
insights into the nature of the superconductivity in
Na,CoO,yH,0O, the impurity scattering effects could
provide one useful venue [1].
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FIG. 1. (Color online)Mn (a)L-edge and (b) K-edge
XANES of Na,Co;-,Mn,0,yH20 and the standard
samples; (c¢) FT magnitudes with phase correction of the
k3-weighted EXAFS data at Mn K edge. Inset of (b)
shows the enlarged edge region. All the Mn-doped
samples have similar spectra in (a) and (b).

For the first time, x-ray absorption spectroscopy (XAS)
shows that the doped Mn ions indeed occupy the Co sites.
However, the unitary impurity scattering by Mn does not
lead to strong T, suppression. To reconcile the weak T,
suppression by impurities with other experiments,
coexistence of s-wave and the unconventional pairings is
proposed.

To characterize the samples, x-ray absorption
spectroscopy (XAS) (including XANES and EXAFS)
was carried out for Mn K- and L-edges as well as Co
K-edge. For further characterizations of the doped Mn
ions, Fig. 1(a) shows Mn L-edge XANES spectra of
Na,Co;,Mn,0,yH,0O together with those of MnO,,
Mn,O; and MnO. It is clear that all the Mn-doped
samples have similar spectra distinct from those of the
starting material Mn,O; and two other common
manganese oxides. Moreover, judged by the edge energy
around 6550 eV in Fig. 1(b), Mn ions in all the doped
samples, hydrated or not, have a valance close to +4. The
first spectroscopic evidence of Mn*" is provided here for
Mn ions on the triangular lattice. Fig. 1(c) shows the
Fourier transform (FT) amplitudes and profiles of
EXAFS data at Co and Mn K-edges for
Na,Cog9oMng 10, YH,O. FT amplitudes and profiles of
EXAFS for both Co and Mn show identical features,
indicating that Mn ions are in the same environment as
Co ions and no other local structure of any second phase
is present. FT peak position for the first shell of Co is
0.187 nm (Fig. 1(c)), identical to the Co-O bond length of
Na,Co0O,yH,0 from the neutron diffraction. Also shown
in Fig. 2(c), the Mn-O bond length is found to be 0.181
nm. This implies that the Mn*" ionic radius (r)) of 0.052
nm might be smaller than that of the Co ions which
valance is between +3.3 and +3.4 (r=0.065 nm for Co*";
r, for Co* not available).
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