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Contract Beamline NSRRC BM and ID
(BL12B2, BL12XU) Interim Review Results Report

General statement

National Synchrotron Radiation Research Center
(NSRRC) in Taiwan constructed BL12B2 and BL12XU
at SPring-8, which were launched in June 2000 and
March 2001, respectively. In 2011, the contract with
SPring-8 was renewed for another 10 years. This is an

interim review of the 10-year contract.

Comments on the specified issues
1. Facility Status and Developments

The Taiwan Contract Beamlines have been well
maintained without making major alterations of its light
source and optics from the beginning. The two beamlines
are widely used and achieving their original purposes.
Planned performance is realized. Maintenance and
development of the equipment is satisfactory.

Improvements of the end stations are continuing
actively. For instance, the fast CCD detector Quantum
210r at BL12B2 was replaced by the high-end CCD
detector MX225-HE in this interim period. The new
detector is used not only for protein crystallography, but
also for powder diffraction experiments. Relocation of
the end station for the high-pressure X-ray diffraction

was conducted in 2014, which enables the use of the



better-focused beam together with the new detector.
High-pressure experiments can be made with a diamond
anvil cell (DAC). The conventional Huber 6-circle
diffractometer for X-ray scattering experiments was also
upgraded to (6+1)-circle. EXAFS measurement is also
possible. These experiments can be made at high or low
temperatures.

At BL12XU, the use of multiple stations contributes
to enhancing the outputs. The mainline includes high-
resolution monochromator (4-bounce channel-cut Si
crystals with 20 meV resolution) to provide various
bandwidths. A K-B mirror system is installed to achieve
a beam size smaller than 20 um which is required for
high-pressure experiment with a DAC. The end station
is equipped with two Inelastic X-ray Scattering (IXS)
spectrometers. The first IXS spectrometer that has
capabilities of both non-resonant and resonant IXS is a
unique apparatus in SPring-8. A Si array detector with 32
channels was developed to be used with the spectrometer.
A new spectrometer with a bent Laue analyzer for non-
resonant IXS optimized around 20 keV has been also
developed. BL12XU sideline employs a diamond beam
splitter. It has a high-resolution channel-cut crystal and
K-B mirrors. This design enables simultaneous operation
of two experimental stations. The HAXPES end station
of the sideline branch has two electron analyzers at
right angles to each other, which enable photoemission
measurements in two geometries. Overall, the design of
BL12XU is unique and it is internationally competitive.

The upgrades from the initial plan is well justified.

2. Operation and Management

The number of the staff members, including a few
Japanese, is not so large, but the efforts for the user
support are well organized. The budget for maintenance
and management of the two beamlines is ensured, and
the experiences from Taiwan Light Source (TLS) are
harnessed for the operation of the two beamlines.

The Radiation & Operation Safety Division and
Experimental Safety Review Committee of NSRRC are
examining proposals for the safety at the beamlines.
Users are further requested to follow the safety
regulations of SPring-8. The safety examination at the

beamlines is regularly conducted. Thus, the beamlines

have a proper system to ensure safety in user experiments.

The selection of the research proposals by the
NSRRC Proposal Evaluation Committee (PEC) is fair
and successfully functioning. The beamlines are open
for both domestic and international users. During the
first half of the contract period, the number of the users
remains at a constant level, but we understand these are
excellent users who produce high impact outcomes from
the beamlines. Users at BL12B2 are mostly from Taiwan,
but those at BL12XU are from many countries. Recently
there are more Japanese users than Taiwanese, showing
that this beamline attains high international interest and

reputation.

3. Research Activities

Taking the suggestions of the Review Committee in
2011, which pointed out a slight decrease in published
papers, NSRRC urged users to publish more papers.
There is still a fluctuation in the number of publications
from year to year, but it is at the average level of the
standard SPring-8 beamlines, and it should be noted that
there are an adequate number of publications in the high-
impact-factor journals.

As for BL12B2, about 50% of the user beam time
has been used for protein crystallography. There are
some excellent publications with high biological and
social significance. On the other hand, the proposal
statistics shows no remarkable tendency of increase of
users in the materials science field. In anticipation of the
commencement of Taiwan Photon Source (TPS), it seems
necessary to reconsider the strategic promotion of those
sciences at BL12B2.

At BL12XU, studies in basic physics is extensively
carried out using the IXS setup. Publications are
increasing and, even though the number is still around
the average of SPring-8 contract beamlines, the IF is
generally high. It is anticipated that there will be more
application-oriented publications from the HAXPES
station in the future.

It is notable that these beamlines produced 45 master’s
and 36 doctor’s degrees. Educational contribution is

highly appreciated.
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4. Future Plan for the Next Phase

The future plan presented by NSRRC, which proposes
complementary use of different characteristics of TPS
and SPring-8, is reasonable as a valid way of efficient
resource utilization. In particular, as long as TPS is
under its commissioning phase, it will be necessary to
keep using the two beamlines at SPring-8. Based upon
this recognition, experiments that need longer beam time
assignments, such as in-situ powder diffraction or in-situ
charge-discharge experiments, are proposed at BL12B2.
As mentioned in the previous section, however, the
strategy of aggressive promotions of material sciences at
BL12B2 seems necessary to attain a sufficient number of
users there.

Use of two spectrometers for various modes of IXS is
expected to produce publications with high quality. The
HAXPES station will attract users in materials science
Until TPS

becomes fully operational, it is recommended to operate

and produce application-related papers.

these beamlines as before.

Conclusion

Taiwanese scientists have learned synchrotron
radiation science and techniques at high-energy region
that are not covered with TLS through construction and
use of BL12B2 and BL12XU at SPring-8. The acquired
knowledge and expertise are expected to be fully utilized
in the construction of beamlines at TPS. From this point
of view, these beamlines contributed enormously to the
science in Taiwan.

The plan presented by NSRRC is appropriate for
the remaining contract period. The Review Committee
suggests that the framework of operation and maintenance
of the Taiwan Contract Beamlines be reconsidered when
TPS becomes fully operational.

To further secure the safe operation of the beamlines,
the committee recommends NSRRC to take effective
measures to promote the share of the experience and
knowledge obtained in the safety management of the
beamlines among the personnel involved in the beamline

operation.
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