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Facility Status

As of March 2009 there are 28 beamlines in operation 

at NSRRC covering a spectral range from infra-red to 

hard X-rays up to 33 keV. Among them, 12 beamlines 

use bending magnet sources and 16 beamlines share 

the output from 8 insertion devices.  For the users 

requiring X-rays of higher energy, NSRRC has two hard 

X-ray beamlines in operation at SPring-8 in Japan, one 

from a bending magnet and the other from an undulator 

source.  These beamlines have supported domestic and 

foreign users from a diversity of academic and industrial 
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backgrounds for both fundamental and applied research.

The construction of a new X-ray beamline BL07A is

mostly completed.  With the in-achromatic superconducting 

wiggler (IASW) as the photon source that will be installed 

in May 2009, BL07A provides 5-23 keV X-ray photons with 

resolution (E/ΔE) of 3800-6800 in the corresponding 

energy range.  Designed for X-ray scattering and 

absorption experiments, this beamline will incorporate 

e n d s t at i o n s  c a p a b l e  o f  p rov i d i n g  n o n - a m b i e nt 

experimental conditions such as high magnetic field and 

low temperature environment for studying magnetic 

properties of condense materials.  Preliminary tests of the 

endstation will precede the scheduled installation of IASW, 

and then followed by the commissioning of the beamline.

Construction of another new X-ray beamline BL15A 

was initiated in 2008.  The photon source utilizes an IASW 

that shares the same type of wiggler design as BL23A and 

BL07A.  This beamline is optimized for X-ray crystallography 

experiments of small molecules and macromolecules.  The 

focused beam size at the sample position is designed at 

0.2 mm × 0.2 mm, and the average photon flux is 5 × 1011 

photons/sec.

The SP12D branch beamline at  SPr ing-8 has 

completed the construction stage in 2008 and now is in 

the commissioning stage.  This beamline is characterized 

by a combination of diamond monochromator (DM) and 

a downstream high resolution monochromator, followed 

by a micro-focusing system of the Kirkpatrick-Baez design 

that reduces the beam size to 30 μm × 30 μm at the 

sample position.  To facilitate rapid energy tuning, both the 

endstation and the beamline section downstream of the 

DM are supported by a precision platform that rotates with 

the outgoing beam of DM.  This beamline will deliver X-ray 

photons from 6 keV to 12 keV and is dedicated to high 

energy photoemission spectroscopy research.

The BL23A small/wide angle X-ray scattering (SWAXS) 

beamline has completed the commissioning stage.  In 

early 2009 most of the designed functions of the SWAXS 

endstation (Fig. 1) have been tested with various sample 

systems, including measurements of simultaneous SAXS/

WAXS/DSC, 200 ms-resolved SAXS/WAXS for polymer 

crystallization and protein solutions, and grazing incidence 

SAXS (GISAXS) for lipid membranes.  Automation of the 

endstation has reached 90%. A GISAXS macro allows users 

to align thin film samples with a 

high angular precision of 0.005° for 

an incident angle of a fraction of 

a degree.  The 4-m bellow system 

allows variable sample-to-detector 

distance (2-5 m) and is controllable 

from the endstation computer.  The 

X-ray beam position is displayed 

in real time at a precision of a few 

microns.  Moreover, we have tested 

a unique feature of this beamline, 

Fig. 1:  The highly automated SWAXS 
endstation on BL23A.  Inset 
shows a 2-D image collected 
with a single-cr ystal- l ike 
silicate film formed in-situ at 
the air-water interface.
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i.e. a deflectable photon beam made possible by a plane 

mirror which deflects the beam downwards for certain 

desired incidence angle on gravity-leveled liquid surfaces.  

With this function, insitu observation of the formation of 

single-crystal-like films at the air-water interface has been 

achieved with GISAXS.  The endstation is scheduled to 

open to users in May 2009.

The performances of existing beamlines have been 

improved by replacing optical components with new 

ones or upgraded versions.  For example, on beamline 

BL16A we added a new collimating mirror and replaced 

the old focusing mirror with a new one.  The combined 

effect was a 30-fold flux increase, as shown in Fig. 2. 

BL17B received a new bendable focusing mirror and a 

plate crystal that provided variable focusing at multiple 

sample positions.  In each case the new optics elevated 

the original performance to a higher level.  An improved 

method was also developed to reduce the heat load of the 

InSb crystal on BL16A, which helps to extend the range of 

energy scanning to cover the Si K-edge, thus enabling new 

research opportunities for users in this rarified region.

A compact UHV reflectometer has been designed 

and constructed to measure the optical properties of EUV 

resists.  The system is equipped with a channel electron 

multiplier and photodiode detectors.  Refractive index 

and optical absorbance measurements of the underlayer 

materials for EUV lithography have been performed.  In the 

future, this application will be extended to cover shorter 

wavelengths to aid the design and fabrication of advance 

optical elements.

The vacuum ultraviolet circular dichroism is a 

powerful tool for bioscience research, as witnessed by 

the increasing number of synchrotron radiation circular 

dichroism (SRCD) endstations built in recent years.  In 2007 

an SRCD system based on LiF photoelastic modulator 

was constructed and hooked up to the BL04 beamline.  A 

new branch beamline dedicated to SRCD measurement is 

being designed and it is optimized for a much higher flux 

at the expense of a lower energy resolution.  The beamline 

is scheduled to begin its operation in the summer of 2010.

The contamination of optics used in synchrotron 

beamlines is a thorny issue faced by the users and 

beamline supporting staff.  Various methods have been 

developed to tackle the problem in order to extend the 

lifetime of optics in a most efficient way.  Sensible design 

and controlled vacuum environment, coupled with regular 

cleaning, are necessary to provide maximum beamline 

performance with minimal decay.  With the TLS operation 

into the second decade, a number of optical components 

have been already cleaned or replaced; therefore we 

seek out to develop our own mirror cleaning solution to 

save time and resources.  Plasma cleaning has been used 

extensively in the past to clean mirrors and we adopt a 

modified version that allows a higher working pressure 

and reduces the time traditionally needed in this type of 

setup.  A preliminary test shows promising results with 

satisfactory cleaning efficiency and the damage to the 

smoothness of the mirror surfaces is non-detectable. 

Further studies are in progress to characterize the entire 

physical-chemical process and the effectiveness of this 

method.◆

Fig. 2:  The flux of BL16A increases up to 30 times after 
installing a new focusing mirror and adding a 
collimating mirror.
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