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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.
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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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Figure 1 Comparison of Young’s modulus between breast cancer and
normal tissue.
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Figure 2 Schematic diagram of experimental setup for dynamical X-ray
elastography.
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polyacrylamide gel.
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Figure 7 Three orthogonal plane x-ray images of the pig lung obtained
by synchrotron radiation white x-rays.
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Perpendicular magnetic anisotropy probed by x-ray magnetic circular and linear dichroisms
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Figure 1 Transition intensities depending on polarizations. (a) Transition from 2p to 3d states in circular polarizations C, and C_, and linear polarization
C,. The numbers in boxes are Clebsch—Gordan coefficients. Here, only up-spin states in the 3d states are considered assuming the exchange
splitting and down-spin states are occupied. (b) Illustration of L-edge XMLD processes. The numbers are linear dichroism intensities. (c)
XMLD intensities from L, ;-edges considering the transition probabilities in (b). These are modified from ref. [5].
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Figure 2 MnL-edge XAS and XMCD of Mn,_;Ga for § =0, 1, and 2. Spectra were measured at the normal incident setup where the incident beam and
magnetic field were parallel to the sample film normal. u" and p~ denote the absorption in different magnetic field direction. The insets show
the M-H curves taken by fixed L;-edge photon energy. All measurements were performed at room temperature [16].
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Figure 3 Deconvoluted XMCD spectra of Mn, ;Ga by subtraction from
Mn,Ga. The Mnl and Mnll components were separated in this
procedure. Illustrations of the unit-cell structures of Mn,Ga
and Mn,Ga are also displayed [16].
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Figure 4 MnL-edge XAS and XMLD of Mn;_ ;Ga for § = 0, 1, and 2. Spectra were taken at the grazing incident setup where electric field of the
incident beam and direction of magnetization were parallel and perpendicular, respectively. " and p'denote the absorption in different
electric-field directions. The inset shows an illustration of the XMLD measurement geometry. The angle between sample surface normal and
incident beam is set to 60°. All measurements were performed at room temperature [16].
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