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Figure 1 (a) Schematic crystal structure of YbXCu, with AuBes-type
cubic lattice. (b) The x-ray diffraction pattern of the single
crystal YbSnCu, at 7 = 300 K. The diffraction lines are
indexed on the basis of the AuBes-type cubic structure with
a lattice constant @ = 7.123 A. (c) Magnetic susceptibility
%(T) of YbSnCu, in a magnetic field of 10 kOe. The data are
plotted on logarithmic scales.

4. XAS ANY FIVOEKTEFEY

Fig. 2(a) {&, 1M 300 K THIE L7z Yb Ly D XAS A
RXT MIVTHD, TOWINIEL, Yb DNGK 2py, HIED S
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Figure 2 XAS spectra of YbXCu, (X = Mg, Cd, In, and Sn) measured
at 7= 300 K. The original data for X = Cd and In is reported
in Ref. 16. (a) The XAS spectra at Yb L, edge. The spectra
of Yb,0, are also shown as a reference for the 4f" electron
configuration of Yb ions. (b) The spectra at the Cu K edge,
together with the spectra of Cu,O as a reference material for
the 3d" electron configurations.
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Figure 3 Fitting results for the Yb L;;; XAS spectra of YbXCu,. Figures are arranged from left to right in order of increasing electron number of X
atoms: (a) X = Mg, (b) X=Cd, (¢) X=In, and (d) X = Sn. Open circles are the Yb L,;; XAS spectra from the same data set as in Fig. 2(a). The
black curves represent the results of the fitting analysis. The contributions of the Yb** and Yb** components are shown by the dashed blue and

red lines, respectively.
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Figure 4 Parameters extracted from the fitting analysis. The horizontal
axis is arranged from left to right in order of increasing
electron number of X atoms. (a) The energy of the Yb*
absorption peak. (b) The energy difference between the Yb*'
peak and the pre-edge Cu peak. (¢) X dependence of the Yb
valence z at 7= 300 K shown by red circles on left axis.
The Kondo temperature 7y is also plotted by blue squares
on the right axis. For X = Mg and Cd, T is calculated from
the Wilson’s formula, 7y = 1.297, using the characteristic
temperature 7, reported in Ref. 8. For X = In, we adopted the
Kondo temperature in the high-temperature phase [3]. The
data for X = Sn originates from the magnetic susceptibility in
Fig. 1(c). The error bars in Figs. 4 stem from the broadness of
the absorption peaks.
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Schematic figure of the non-4f density of states for YbXCu,.
The figure is adapted from the data in Ref. 4. With increasing
number of electrons in X atom, the Fermi level moves from
the low energy side to the high energy side of the double
peak around o = -1 eV. For X = Mg and Cd, the Fermi level
lies in the metallic density of states. For X = In in the high
temperature state, the Fermi level lines in the low density of
states (quasigap) region.
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