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Fig. 1 (a) Illustration of IR reflectance measurement with a dia-
mond anvil cell (DAC)?. (b) Photograph of the top view of
a CeRu,Sb,, sample loaded into a DAC. The culet diameter
was 0.8 mm.
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Fig. 2 Transmittance spectra of type Ia and Ila diamond anvils at
room temperature® . The anvils had a 1.7 mm height and 0.6
mm culet diameter.
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Fig. 3 Schematic optical layout of the IR microscope used at the IR
beamline BL43IR of SPring-826:27 . IR synchrotron radiation
(IR-SR) from SPring-8 is input to an FT-IR, and then to
this microscope. It has a wide working distance (WD) of +
50 mm and an in-situ ruby fluorescence measurement system.
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Fig. 4 Infrared reflectance spectra of YbS at room temperature® .
(a) was measured in vacuum. (b) was measured in DAC at a
low pressure of 0.3 GPa. (c) is an expected spectrum in
DAC, which was derived with the Kramers-Kronig analysis
of the spectrum (a) measured up to 30 eV. (d) is also an ex-
pected spectrum in DAC, but with the internal reflection
effect, illustrated in the inset, taken into account.
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Fig. 5 (a) Reflectance spectra of YbS measured at high pressure
and room temperature® . The missing portion of the spectra
between 0.2 and 0.3 eV could not be measured due to strong
absorption of the diamond. (b) Drude-Lorentz fitting of the
spectra shown in (a). See text for more detailed informa-
tion.
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Fig. 6 (a) Optical conductivity of YbS under high pressure, derived
from the Drude-Lorentz fitting of the measured reflectance® .
The spectrum in vacuum was derived with Kramers-Kronig
analysis. (b) and (c) show an example of the fitting at 15
GPa.
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Fig. 7 Illustration for the electronic structures of YbS at high pres-
sure?) . The origin corresponds to the X point in the Brillouin
zone, and the right edge to the I" point. See the main text for
details.
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Infrared study of strongly correlated electron
systems under high pressure
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Abstract Many materials exhibit interesting physical phenomena under high pressure. However, spec-
troscopic studies of materials under high pressure have not been well explored due to the technical difficulties
of such experiments. Here we describe our infrared studies of strongly correlated rare earth compounds under
high pressure using the highly bright infrared synchrotron radiation from SPring-8.
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