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Abstract : Two high-brilliant infrared (IR) and terahertz (THz) beamlines, BL6B and BLIB,

respectively, at a small synchrotron facility, UVSOR-III, The Institute for Molecular Science,

National Institutes of Natural Sciences, are introduced. At BL6B, IR micro-spectroscopic imaging,

THz micro-spectroscopy with diffraction-limited high-spatial resolution, and IR wide-range

spectroscopy are available. Meanwhile, BL1B has been constructed for the fundamental research of

coherent synchrotron radiation and its applications, but now it is used for the spectroscopy with

high-accuracy in the sub-THz to several THz regions. Here, we show characteristics of these

beamlines and obtained results.
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Fig. 2 Brilliance spectrum of BL6B of UVSOR-III compared with a
thermal source. Solid lines are experimentally obtained spectra and
dashed lines are theoretical ones.
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Fig.3 (a) OverVIew of the infrared beamline BL6B. (b) Schematlc ﬁgure of the ﬁont end part of BL6B. The infrared synchrotron radiation (IRSR)
emitted at the bending magnet #6 corrected by a three-dimensional magic mirror and focused to an image focal point outside of radiation shielding wall.

The obtained IRSR is conducted to experimental end stations.
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Fig.4 (a)Photo of the infrared micro-spectroscopic imaging end station. (b) Infrared image of the USAF test pattern using infrared synchrotron radiation
from UVSOR-III compared with a thermal source at the wavenumber of 4000 cmr'. (c) Spatial resolution (o) evaluated from the test pattern image in (b)
at several wavenumbers. The dashed line corresponds to the wavelength. The obtained spatial resolution below the wavenumber of 3000 cm ! is

consistent with the wavelength suggesting the diffraction limited resolution.
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Fig. 5 Infrared transmission image of a tiny amount of aspartic acid
on KBr substrate using the absorption peak at 1250 cm'. (a) Visible
image. (b) IR image using a thermal source. (¢) IR image using infrared
synchrotron radiation at BL6B. Ad values in (b) and (c) indicate
evaluated spatial resolutions using these light sources.
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Fig.6 Sample chamber of the wide-range spectroscopy end station of
BL6B. Top: Photo. Bottom: Schematic top view. All of focusing
mirrors and samples are set in the high vacuum sample chamber. To
reduce the surface dependence of samples, gold films are evaporated
in situ by an evaporator equipped in the chamber. Similar sample
chamber is used in the Sub-THz wide-range spectroscopy end station
at BLIB.
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Fig.7 (a) Photo of THz micro-spectroscopy end station and the spatial image of light at 100 cm! at the sample position in the microscope. (b) Schematic

top view of the THz microscope.
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Fig. 8 THz beamline BL1B; photo (a) and a schematic top view (b). (c) Beam image at the sample position of the sample chamber taken by a THz

camera (NEC IR/V-T0831).
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Fig.9 Spectral distributions of the THz region (FARIS + Si bolo.) and

the Sub-THz region (FARIS + InSb bolo.) at BL1B with THz region

(Vertex Mylar6pum + Si bolo.) at BL6B as a reference.
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Fig. 10  Temperature-dependent polarized reflectivity spectra of a
Kondo insulator Ce(OsogsReoo2)2Ali0 with the sample size of about
1.5 mm in diameter. The spectra below 100 cm! were taken at the
Sub-THz end station of BL1B with an automatic measurement
system.
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Fig. 11  Calculated spectrum of coherent synchrotron radiation
expected at BL1B compared with spectra of incoherent synchrotron
radiation at BL1B and BL6B in the THz region.
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