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In addition to 27 beamlines in operation, currently 

NSRRC has 2 beamlines under construction at the TLS sto-

rage ring. Twelve of the operational beamlines use bending 

magnet sources, and the other fifteen beamlines share the 

output from six insertion devices. These beamlines cover a 

spectral range from infra-red to hard X-ray up to 33 keV. 

For research and applications that require higher 

photon energy, NSRRC has two hard X-ray beamlines in 

operation at SPring-8, one from a bending magnet source 

and the other from an undulator source. An ID side-

branch beamline is under construction at the Spring-8. 
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Fig. 1: Nitrogen K-edge absorption 
spectrum obtained on the 
BL08B beamline.
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Altogether these 29 beamlines have supported domestic 

and foreign users from a diversity of academic and industrial 

backgrounds for fundamental research and technological 

development.

In 2007, construction of the active grating mo-

nochromator-active grating spectrometer (AGM-AGS) 

system has been completed. A unique feature of the AGM-

AGS system is that the energy resolving power of AGS does 

not depend on the entrance slit opening of AGS, according 

to the energy compensation principle. Thus, the system 

gains signal flux without sacrificing the energy resolving 

power when it is applied in an inelastic soft X-ray scattering 

experiment. To commission the AGM/AGS system, we 

employed the monochromatic light provided by the AGM 

at 10 m slit opening to simulate the signal in a typical 

scattering experiment. As the entrance slit opening of 

AGS was changed from 10 m to 100 m, the flux of the 

measured spectrum gained one order of magnitude, while 

the energy resolving power at 800 eV remains the same, at 

~3,200. This test demonstrated the unique capability of the 

AGM-AGS system to optimize flux and resolution. Currently 

the system is being fine-tuned to improve the energy re-

solving power, and testing with a real sample to measure 

the inelastic scattering signal will follow.

A second AGM beamline BL08B was designed in 

2005 to provide users with another high performance 

soft X-ray source and to alleviate the loading of existing 

soft X-ray beamlines. This beamline shares the bending 

magnet output with the LSGM beamline which is currently 

in operation. The commission of beamline 08B began in 

November 2007. In accord with the standard method used 

for soft X-ray beamlines, we measured the nitrogen K-edge 

absorption spectrum to evaluate its performance. As shown 

in Fig. 1, the vibrational progressions are properly fitted by 

six Voigt profiles, which allow us to confidently announce 

that the resolving power of the bending AGM beamline has 

surpassed its design goal.

As for hard X-ray beamlines, construction of the 

small angle X-ray scattering (SAXS) beamline BL23A was 

completed and commissioned in March 2007. Photon 

source is the newly installed in-achromatic superconducting 

wiggler (IASW). As shown in the flux measurement in Fig. 2, 

the DMM provides a higher flux of 10 to 30 times that of the 

DCM. The energy resolution ( E/E) of DMM is ~1x10-2 in the 

energy range from 6 to 15 keV, whereas the DCM provides 

a higher energy resolution of ~2x10-4 in the energy range 

from 5 to 23 keV.

The Associated Universities Team (AUT), in the capacity 

of a Participating Research Team (PRT ), proposed to 

construct and operate a hard X-ray beamline at NSRRC in 

collaboration with on-site staff scientists and engineers. 

The proposed beamline BL07A will be used to perform 

advanced X-ray scattering experiments that play uni-

que roles in illuminating many research topics in frontier 

science. With state-of-the-art beamline instrumentation, 

this beamline will have a high spatial resolution of ~10-4 Å-1

in the phase space and a high energy resolution with E

as low as ~ 100 meV in the energy range from 5 to 25 keV. 

Construction will be completed by the end of April 2007 

and commissioning will start following the long shutdown.

Activity Report

               2007/2008

Facility Status



111

Fig. 2: Photon flux measured on the 
BL23A SAXS beamline.

The BL15A beamline uses the IASW6 as photon so-

urce which shares the same type of wiggler design for 

BL23A and BL07A beamlines. This beamline was proposed 

and optimized for long wavelength X-ray protein cry-

stallography experiments. The focused beam size at 

the sample location will be ~ 0.2 mm x 0.2 mm, and the 

estimated average photon flux will be ~ 5 x 1011 photons/sec.

At SPring-8, a new branch beamline of BL12XU 

beamline is under construction which will deliver photons 

from 6 to 12 keV. It consists of a diamond monochromator 

(DM), a high resolution monochromator (HRM), and a micro-

focusing system. Following the DM, the HRM raises the 

energy resolution to 60 meV. The micro-focusing system 

focuses the photon beam to 30 m x 30 m (H x V) at the 

sample position, based on the Kirkpatrick-Baez design. 

The whole section of the beamline following the DM is 

supported by a platform that is capable of swinging with 

the outgoing beam of the DM at different photon energies. 

The DM, HRM, and the platform have been installed. The 

micro-focusing system has a scheduled delivery date before 

April 2008. This branch beamline will start operation by the 

end of 2009.

New and upgraded optical components have been in-

stalled on existing beamlines to improve their performances. 

In December 2007 we installed a new focusing mirror on 

BL16A, with an attendant increase of flux by 2 to 5 times in 

the energy range from 1 to 8 keV at resolving power up to 

7,000. Now the beam size is smaller than 0.5 mm x 1 mm 

(H x V), which allows users to study many new topics using 

smaller samples with higher flux. The other X-ray beamline 

BL17B received a new bendable, focusing mirror, and a 

plate crystal, to reduce its beam size and to provide variable 

focusing at different sample positions. This beamline 

provides X-ray photons from 4 to 15 keV with energy 

resolving power of up to 7,000, and a beam size smaller 

than 0.7 mm x 0.4 mm (H x V). Now users can change more 

easily photon energy as well as experiment stations.

The vacuum-ultraviolet circular dichroism (VUVCD) 

is a powerful tool for bio-science research, as proved by 

many synchrotron radiation circular dichroism (SRCD) 

end stations built for VUVCD application in recent years. 

In 2007, a vacuum-ultraviolet circular dichroism (VUVCD) 

system at beamline BL04B was constructed. The available 

spectral range is 160 - 320 nm under N2 gas purge. (1s)-

(+)-10-camphorsulphonic acid (CSA) and myoglobin were 

used to test the system performance. The CSA results are 

in good agreement with those of commercial CD in the 

spectral range 180 - 320 nm. In the spectral range 168 - 

260 nm, the myoglobin results are consistent with that of 

other synchrotron based CD system. In the future, we will 

focus on the sample cell design to improve the system 

performance.  
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