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Abstract : At the infrared (IR) beamline BL43IR of SPring-8, owing to the high brilliance of the IR
synchrotron radiation (SR), it is possible to carry out IR spectromicroscopy with a much higher
spatial resolution than those of commercial instruments. For example, experiments at BL43IR
have included spectromicroscopy at fingerprint frequency range with spatial resolutions higher than
10 um, spectromicroscopy in the far IR range, and high-pressure and high-magnetic-field studies
under restricted sample space. In addition to basic research in physics, chemistry and biology,
targets of studies have also included medical applications such as Parkinson’s disease research,
evaluations of electronic devices and fine fibers, and effects of hair care products on the human hair.
In this article, at first the advantages of IR SR and the characteristics of BL43IR are discussed.
Then, various IR studies actually carried out at BL43IR are described. Finally, the procedures
needed to apply for beam time at BL43IR are briefly discussed.
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Fig. 1 Illustration of optical layout for performing infrared spectro-

microscopy with synchrotron radiation. FTIR: Fourier transform

infrared spectrometer, M fixed mitror, Mo: moving mirror, A and Ax:

apertures, O: reflective objective. WD: working distance.
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Fig. 2. Comparison of the calculated brilliance (brightness) between
the infrared synchrotron radiation (IR-SR) at SPring-8 BLA43IR and
the thermal source (TR) at 1400 KO.
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Fig. 3 Beam transport and the four experimental stations at the IR
beamline BLA3IR of SPring-8. The abbreviations indicate the
following. HSR Station: High Spatial Resolution Microscope
Station, LWD Station: Long Working Distance Microscope Station,
MO Station: Magneto-Optical Microscope Station, IR-NFO Station:
Infrared Near-Field Optical Station.
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Fig. 5 Examples of infrared mapping data measured at the High
Spatial Resolution Microscopy Station. (a) and (b) were recorded
with the SR and thermal sources, respectively, by scanning a 10 um
diameter pinhole at the focal plane of the microscope, and by plotting
the total intensity at 1000-2000 cm™ range. A 36X objective was
used and 64 spectra were measured and averaged at each point.  (c)
and (d) are the mapping data of C-H stretching vibration strength on
a4 um-thick human hair sample. (c) and (d) were measured with
5 and 2 pm apertures, respectively.
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Fig. 6 Photograph of the Long Working Distance Microscopy Station
at BL43IR, SPring-8.
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Fig. 7 (a) Photograph and (b) optical layout®® of the Magneto-optical
Microscopy Station at BL43IR, SPring-8.
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Fig. 8 Schematic diagram showing the experimental set-up of the
Infrared Near-Field Ontical Station®®.
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Fig. 9 (a) Photograph of the bent portion of a hexachlorobenzene
(HCB) single crystal”?.  (b) Infrared absorbance spectra of HCB
measured at the three positions indicated as cx, cc, and s in Fig. 9(a).”
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Fig. 10 FTIR images of Lewy bodies®. Shown from left to right are
the amount of total protein, the proportion of B-sheet protein structure
and the amount of lipid.  The red area near the center of each graph
indicates high intensity, and the blue area in the outer region indicates
low intensity.
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Fig. 11 Infrared spectra of hydrated PMAES brush layer with a
thickness of 132 nm under various values of relative humidity (RH).!”
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Fig. 12 Spatially-resolved reflectance (R) spectra of molecular
conductor -(meso-DNBEDT-TTF).PFs measured between two
points Xo and X1 on the sample'?. The spectra were recorded with 20
pum interval, and the distance between Xo and X1 was 1.2 mm. The
spectra showing two peaks arise from the CO state, while those
showing a single peak arise from the DM state.
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Fig. 13 Far infrared absorption spectrum related to electronic
transition of B in Si nanowires. Dependence of the full width at half
maximum of B concentration is shown in inset. '
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Fig. 14 Far-infrared absorption spectra of a RuCls single crystal with
dimensions of 1X1X 0.3 mm?, measured at the Long Working
Distance Microscope Station of BLA3IR .29
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Fig. 15 (a) Schematic side-view of diamond anvil cell (DAC). (b)
The top view photograph of the sample space in DAC. (c)
Reflectance [R(w)] and (d) optical conductivity (o) spectra of
PrRu4P12 at high pressure and at 8 K.
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Fig. 16 Infrared mapping of EuO measured at 80 K and at magnetic
fieldsto 5T.» FM and PM indicate ferromagnetic and paramagnetic,
respectively, and li/Ivg indicates the relative intensity of ferromagnetic
spectral component in the infrared reflectance.  The size of one pixel
is 5X5 um?  The data suggest that the electronic structure of EuO is
spatially inhomogeneous.
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