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Fig. 1 A schematic illustration of diamond-anvil cell (DAC).
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Fig. 2 X-ray transmissivity for diamond (100 um and 2 mm in
thickness) and beryllium (5mm) as a function of X-ray
energy. Marks represent absorption-edge energies for typical
magnetic elements.
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Table 1 Available experimental conditions for high-pressure
XMCD measurements at BL39XU of SPring-8.
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Fig. 4 (a) Photograph of NPD (left) and single-crystalline (right)
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Fig. 5 (a) XMCD spectra at the Ga K-edge in Mn;GaC at several

pressures. Dotted line represents XAS spectrum at 0.5 GPa.
All spectra were measured under the magnetic field of 0.6 T
at room temperature. (b) Pressure dependence of the peak
A intensity of XMCD for Mn;GaC at room temperature.
The vertical dotted lines represent the phase-transition pres-
sures from ferromagnetic to paramagnetic states.
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Fig. 6 (a) XMCD spectra at the Ga K-edge in Mn;GaC at several
pressures. Dotted line represents XAS spectrum at ambient
pressure (A.P.). All spectra were measured under the mag-
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the peak A intensity of XMCD for Mn;GaC for several pres-
sures. Black solid line represents the sample magnetization at
A.P. Blue dotted line represents a spontaneous magnetiza-
tion curve for J=1/2, which is calculated by the classical
molecular field theory.
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Fig. 9 Relative Co magnetic moment Mc,(P)/Mc,(A.P.) as a
function of pressure. Dotted, dashed, and solid lines
represent the fitting results for the linear function.
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Study of magnetism at high pressure using x-ray
magnetic circular dichroism in hard x-ray region
~Development of XMCD measurement under
high pressure, high magnetic field and

low temperature~
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Abstract X-ray magnetic circular dichroism (XMCD) is a powerful tool to investigate the electronic and
magnetic states for constituent element in ferromagnetic materials. Recently, study of magnetism under mul-
tiple conditions such as high pressure, high magnetic field, and low temperature, has been actively performed
at the third generation synchrotron radiation facilities. To realize the XMCD measurement with high accuracy
and high sensitivity, a focusing mirror system, in situ pressure measurement, and sample environments under
the multiple conditions have been installed at SPring-8 BL39XU. Consequently, 2 K, 10 T, and 170 GPa condi-
tion is available for the XMCD measurements. The XMCD under multiple conditions has now opened out a
new approach to material science.
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