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Fig. 1: User statistics for Taiwan Beamlines BL12B2 and BL12XU at SPring-8.

It has been ten years since the first Taiwan Beamline 
BL12B2 at SPring-8 celebrated its Dedication Ceremony 
in December 2000.  In the past decade, a number of facil-
ities have been constructed under the Taiwan Beamline 
Project at SPring-8 including two hard X-ray beamlines, 
the biostucture and materials research beamline BL12B2, 
and the inelastic X-ray scattering beamline BL12XU, and 
seven associated end stations.  In terms of statistics, an 
average 200 user-runs per year from international com-
munity conduct a total more than 600 experiments at 
these two beamlines (Fig. 1), from which more than 250 

SCI papers were published.  A beamline operational plan 
for the second ten- year period, including several major 
hardware upgrades, has been proposed and approved 
by JASRI in the occasion of 10-year Project Review con-
ducted early this year; there is no sign of slowing down 
in activities even after the intensive operation over 10 
years. 

By the end of 2010, NSRRC has completed the 
construction of 32 beamlines in total, these including 3 
beamlines at SPring-8.  For newly constructed beamlines, 
BL07A and BL08A have completed commission and been 

opened to users since 2010-3 
and 2011-1 cycles, respectively.  
The installation of BL04C SRCD 
beamline at 04 bending magnet 
port was completed in October 
2010, followed by the start of 
commissioning.  Although suf-
fered by an unexpected delay of 
mirror delivery, the biopharma-
ceutical beamline BL15A looks 
forward to catching up schedule 
and will start commission in the 
first quarter of 2011. 

The BL07A contract beam-
line was constructed under 
the collaborative task between 
Associated Universities Team 
(AUT) and NSRRC.  The spectrum 
measured at this beamline (1 x 

1012 ~ 2 x 1013/sec/360 mA/Si(111)) indicates excellent  
performance in the energy  range 5 ~ 20 keV (Fig. 2).  
Commission of the X-ray absorption spectroscopy (XAS) 
and X-ray scattering stations has taken place through the 
efforts of invited user groups.  For example, Fig. 3 shows 
the Co K-edge X-ray absorption spectra of SrCoO2.5 col-
lected at various pressures in the range 0 ~ 18 GPa.  The 
high pressure XAS with a perforated Mao-Bell type dia-
mond anvil cell was set up at the center of an 8-C diffrac-
tometer.  As noted, the Co K-edge X-ray absorption spec-
tra of SrCoO2.5 exhibit significant changes under external 
pressure. 
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Fig. 4: (left) The optical lay-

out of BL04C (SRCD). 

(right) Installation of 

grating.
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Fig. 2: Simulated and measured photon spectra of 

BL07A.

Circular dichroism (CD) is a long-established tech-
nique for structural and functional studies of proteins, 
nucleic acids, and carbohydrates, and has recently re-
ceived vigorous interest.  The BL04C (SRCD) shares the 

same port with BL04B (SEYA) and was designed to pro-
vide photon flux ~ 1 × 1013 with resolving power of 1,000.  
The photon flux is three orders of magnitude higher than 
commercial CD instruments.  The world’s highest photon 
flux for circular-polarized light in the spectral range 130 -  
330 nm is accomplished by minimizing the number of 
optical elements to only a cylindrical mirror and a cy-
lindrical grating (Fig. 4).  In cooperation with the high 
throughput station, this beamline provides unique op-
portunities, including (1) dynamics study at millisecond 
time resolution, (2) high-throughput sample screening, 
and (3) investigation of low concentration samples with 
the improved S/N ratio.  The mirror and grating were 
installed in October 2010, followed by beamline commis-
sion.

The detector project for the inelastic X-ray scatter-
ing (IXS) spectrometer at BL12XU at SPring-8 has been 
making great progress during 2010.  A 15-element quasi-
2D position sensitive X-ray detector was designed and 
fabricated for the non-resonant IXS multiple analyzer 
system.  The energy resolution is limited only geo-
metrically by the pixel (or strip in 1D) size of the detec-
tor, and by the focusing quality of the analyzer.  At the 
first stage of commission, three analyzers and sensors 
were chosen to realize the performance of the whole 
setup.  From the experimental results, each strip (125 μm 
width) corresponds to 6.1 to 6.8 meV.  The best energy 
resolution achieved here was below 20 meV, which ap-
proached the limitation of the whole energy broaden-
ing convoluted by the incident beam bandwidth (with 
Si(880) channel cut monochromator), beam size, and 
the resolution of the backscattering Si(770) analyzers  
(Fig. 5). 

Starting from 2010, an annual “health-check” was 
applied to each beamline.  In the checklist, the beamline 
conditions were ranked and analyzed, based on the per-
formance of four major systems, vacuum, mechanical, 
interlock, and utilities (Fig. 6).  Accordingly, the beamline 

Fig. 3: Co K-edge X-ray absorption spectra of SrCoO2.5 

collected at various pressures.
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Fig. 5: A typical result of the detected counts as a func-

tion of the strip channels under different incident 

beam energy through HRM Si(880) and analyzer 

Si(777).

manager is asked to take follow-up actions to adjust, lu-
bricate, fix, or replace the malfuntioning components.  A 
cross-analysis among beamlines consequently provide 
overall information, such as beamline component aging 
and storage, maintenance frequency, and completeness.  
The health-check will become a routine process, espe-
cially for those “middle-aged” beamlines.

User promotion and training have long been a 
bravo-echo mission of NSRRC.  For example, a protein 
crystallography training course was held at NSRRC dur-
ing August 9 ~ 13.  With detailed elaboration by the lec-
turers and helpful guidance by the instructors, not only 
did all 16 participants comprehend the courses, but  they 
also participated in hands-on sessions and successfully 
accomplished insulin crystals growing, diffraction data 
collection, and structure determination (Fig. 7).  
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Fig. 6: The health checklist for BL01A/B/C and BL05A/B.

Fig. 7: One attendee is mounting the insulin crystal to 

the diffractometer.
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