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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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Figure 5 XAS, XMCD, and XMLD of the Fe (0.7 nm)/MgO interface.
(a) XAS and XMCD by circularly polarized beams " and p~
and (b) XAS and XMLD by linearly polarized beams p*" and
p” for Fe L-edges. The inset in (a) is the XMCD hysteresis
curve at the Fe L,-edge [21].
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