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An NSRRC budget breakdown into nine categories for the past six years is
presented below. It comprises Light Source & Instrumentation Development Divi-
sions, Beamline & Research Divisions, ancillary expenditures of the above four
divisions, SPring-8 group, Radiation & Operation Safety Division, administration,
utilities & land lease, and civil construction. The total budget for fiscal year 2006 is
33.9 million US dollars, a 3.6% increase over that of the prior year.

As of May 2006, the NSRRC workforce consists of 220 staff members. The following pie charts show the
manpower distributions by profession and by education background.
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From 1994 to 2005, the total number of beam-
lines opened to the public users has increased from 4
to 17. During the year of 2005, the UAO handled 664
beam line proposals and 4,065 user runs. The total
executed beamtime (excluding beamline mainte-
nance and study) for TLS and SPring-8 beamlines is
8,112.25 shifts and 812.5 shifts respectively. The UAO
has issued 724 new user cards (including 567 new
applications, 142 renewal, and 15 loss), 1,662 finan-

cial aids for students/postdocs, and 121 financial aids
for SPring-8 experiments. The number of users in
2005 is 1,012 (125 Principal Investigators) drawn from
69 affiliations (including 31 from foreign countries).
At the end of 2005, the NSRRC user community has
1,225 active users (157 Principal Investigators). Ope-
rational data on beamlines and users are explained in
the following figures.

The NSRRC's User Executive Committee (UEC)
was formed in the year of 1998. The UEC serves in an
advisory capacity and communicates general users'
needs and concerns to NSRRC's management.
During 2005, under the leadership of UEC Chair Prof.
Tsang-Lang Lin of Department of Engineering and
System Science of Tsing Hua University, UEC held 4
general business meetings. New UEC members
elected are Prof. K.-H. Wei, Chiao Tung University;
Prof. S.-H. Liaw, Yang Ming University; Prof. C.-H. Lai,
Tsing Hua University; student: C.-W. Pao, Tamkang
University; Dr. S.-Y. Chiang, NSRRC.
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Number of user-runs from 1994 to 2005 Distribution of the users' proposal in different experimental
fields in 2005

Number of VUV experiments from 1994 to 2005
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UEC and NSRRC jointly
organized the Eleventh Users'
Meeting & Workshops, which
was held on October 25 and
26, 2005. There were 22 invit-
ed talks, 183 posters, and 588
attendees.

Number of X-ray experiments from 1996 to 2005

Beam time requested vs. allocated for different beamlines in Year 2005
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Beamlines in Operation/Commission
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Beamlines under Construction/in Planning

ACCM: Asymmetrically-cut Curved Crystal Monochromator

AGM: Active Grating Monochromator

BM: Bending Magnet

BTCM: Bending Triangular Crystal Monochromator

CGM: Cylindrical Grating Monochromator

DCM: Double Crystal Monochromator

EPBM: Elliptical Polarized Bending Magnet

EPU5.6: Elliptical Polarized Undulator with 5.6 cm period magnet

EXAFS: Extended X-ray Absorption Fine Structure

(N)EXAFS: (Near) Extended X-ray Absorption Fine Structure

MCD: Magnetic Circular Dichroism

PAS: Photoabsorption Spectroscopy

PES: Photoelectron Spectroscopy



Spokespersons for Beamlines/End Stations (2006)

No. Beamline Spokesperson Beamline Ext. Email
(Tel:+886-3-578-0281)

01A1 SWLS/White X-ray (PRT) Yeu-Kuang Hwu 1011 phhwu@sinica.edu.tw

01B1 SWLS/X-ray Microscopy (PRT) Yen-Fang Song 1012 song@nsrrc.org.tw

01C1 SWLS/EXAFS Jyh-Fu Lee 1013 jflee@nsrrc.org.tw

01C2 SWLS/X-ray Powder Diffraction Hwo-Shuenn Sheu 1013 hsheu@nsrrc.org.tw

03A1 Gas Phase/Photoluminescence Bing-Ming Cheng 1031 bmcheng@nsrrc.org.tw

04B1 Seya /Gas Phase Su-Yu Chiang 1042 schiang@nsrrc.org.tw

05B1 EPU/Spin-polarized PES Di-Jing Huang 1051 djhuang@nsrrc.org.tw

05B2 EPU/PEEM Der-Hsin Wei 1052 dhw@nsrrc.org.tw

05B3 EPU/Soft X-ray Scattering Hong-Ji Lin 1053 hjlin@nsrrc.org.tw

08A1 Low Energy SGM Tun-Wen Pi 1081 pi@nsrrc.org.tw

08B1 BM - AGM NA NA NA

09A1 U5 - SPEM Chia-Hao Chen 1101 chchen@nsrrc.org.tw

09A2 U5 - Spectroscopy Yao-Chen Hsu 1101 yjhsu@nsrrc.org.tw

11A1 Dragon (PRT) Hong-Ji Lin 1111 hjlin@nsrrc.org.tw

13A1 X-ray Scattering Yu-Shan Huang 1131 jade@nsrrc.org.tw

13B1 Protein Crystallography Yuch-Cheng Jean 1132 ycjean@nsrrc.org.tw

13C1 Protein Crystallography Yuch-Cheng Jean 1133 ycjean@nsrrc.org.tw 

14A1 IR Microscopy Yao-Chang Lee 1141 yclee@nsrrc.org.tw

16A1 Tender X-ray Absorption Ling-Yun Jang 1152 lyjang@nsrrc.org.tw

17A1 W20/Powder Diffraction Jey-Jau Lee 1171 jjlee@nsrrc.org.tw

17B1 W20/X-ray Scattering Hsin-Yi Lee 1172 hylee@nsrrc.org.tw

17B3 Small Angle X-ray Scattering U-Ser Jeng 1172 usjeng@nsrrc.org.tw

17C1 W20/EXAFS Jyh-Fu Lee 1173 jflee@nsrrc.org.tw

18B1 LIGA Bor-Yuan Shew 1182 yuan@nsrrc.org.tw

19A1 X-ray Lithography Bor-Yuan Shew 1191 yuan@nsrrc.org.tw

20A1 High Energy SGM Jin-Ming Chen 1201 jmchen@nsrrc.org.tw

21A1 U9/Chemical Dynamics (PRT) Shih-Huang Lee 1211 shlee@nsrrc.org.tw

21B1 U9/Angle-Resolved UPS Ku-Ding Tsuei 1212 tsuei@nsrrc.org.tw

21B2 U9/Gas Phase Yin-Yu Lee 1212 yylee@nsrrc.org.tw

23A1 IASW X-ray Scattering U-ser Jeng 7108 usjeng@nsrrc.org.tw

24A1 Wide Range SGM Yaw-Wen Yang 1241 yang@nsrrc.org.tw

SP12B1 Materials X-ray Study Mau-Tsu Tang 7107 mautsu@nsrrc.org.tw

SP12B2 Protein X-ray Crystallography Chun-Jung Chen 7330 cjchen@nsrrc.org.tw

SP12U1 Inelastic X-ray Scattering Yong Cai 7309 cai@nsrrc.org.tw
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PEEM: Photo-Emission Electron Microscope

SAXS: Small Angle X-ray Scattering

SGM: Spherical Grating Monochromator

SNM: Seya-Namioka Monochromator

SPEM: Scanning Photoemission Electron Microscope

SRPES: Spin-Resolved Photoelectron Spectroscopy

SW: Superconducting Multi-pole Wiggler

SWLS: Superconducting Wavelength Shifter

W20: Wiggler with 20 cm period magnets

XAS: X-ray Absorption Spectroscopy

XPS: X-ray Photoelectron Spectroscopy

XRD: X-Ray Diffraction

SP12B(U)*: Beamlines Located at SPring-8, Japan

PRT: Participating Research Team

SPXXX: SPring-8 Beam Time

NA: Not applicable



Figures and Facts

142



Figures and Facts

143

Energy: 1.5 GeV

Current: 300 mA top-up operation

Lifetime: 4~7 hr @ 300mA, SWLS @ 5.0 Tesla, SW6 @ 3.2 Tesla.

Orbit stability: ~ 1μm

Orbit drift: < 3μm / 8 hr

Photon stability: better than 0.1% for 74% of user beam time

Operation: weekday: 08:00 - 24:00 user time, 00:00 - 08:00 machine study

weekend: 00:00 - 24:00 user time

Up-time: > 97%

The regular one-week accelerator maintenance was scheduled once every
two months in 2005 and the storage ring was shutdown during January and
February 2005 for testing and commissioning superconducting RF-cavity.
About 70% of available machine time was allocated for user operation in 2005.
The light source up-time for user operation is about 97% with both SWLS and
SW6 in full operation on all shifts. The top-up mode operation was successfully
implemented to replace decay mode on 12 October, 2005. The stored beam
current was successfully raised to 300 mA with excellent beam quality and
beam stability index below 0.7% exceeding 95% of user duration.
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January 2005
A Major Machine Upgrade at NSRRC: The Supercon-
ducting RF Project

A major machine upgrade at National Synchro-
tron Radiation Research center (NSRRC) was com-
pleted and commissioned on December 16th, 2004.
The newly installed SRF module has been in opera-
tion since early 2005, delivering a beam current in
the scale of 300 mA, a 50% increase over the 200 mA
for the year before.

After over eleven years of operation the Doris
cavities were removed from the storage ring and a
SRF based on a CESR-III design was utilized. The
machine upgrade required changes to interface sys-
tems and add-on components including the con-
struction of a two-story building across the street
from the cylindrical-shaped structure housing the
storage ring, the two buildings being connected by
an underground tunnel. Inside, one main helium
compressor, which is part of the cryogenic plant,
feeds the circulation of high-pressure helium gas.
The gas is then converted to low-pressure liquid he-
lium via the cold box in the experimental area. The
operation included three major procedures: addition

of a cryogenic plant, replacement of the Doris cavi-
ties with a SRF module and finally the integration of
the SRF module with a new rf system. The project
took five years from planning to completion.

Installation of a second unit of cryogenic plant is
progressing in 2006.

February 2005
Implementation of the Digital Transverse Feedback
System

The NSRRC storage ring was shutdown for the
first two months of 2005 for annual maintenance.
The tasks included the replacement of the R1 section
vacuum chamber and the implementation of the
digital transverse feedback system - a crucial issue for
achieving better beam stability. 

The digital version of the transverse feedback
system also eased the situation regarding a limited
working range posed previously by the analog trans-
verse feedback system. After months of careful test-
ing and integration of the control system, the new
digital transverse bunch-by-bunch feedback system
was commissioned in November 2005. Enhanced
damping for transverse instability at high current
and top-up operation was also achieved. Moreover,
suppressed transverse instability at 350 mA has been
demonstrated during preliminary commissioning. 

The feedback system is designed to suppress
multi-bunch instabilities due to resistance from the
wall of the beam ducts, cavity-like structures and
trapped ions. One feedback loop suppresses multi-
bunch instability, occurring in both horizontal and
vertical directions, at the same time. The new trans-
verse Feedback System gave operators better maneu-
vering power for a more stable beam. Further impro-
vements, including the characterization of the feed-
back loop, are planned for the next machine shut-
down, scheduled for December 2006 to January 2007.

Setting up Superconducting RF

Installation of the cryogenic plant

Moving the cryogenic plant to the upper deck



February 2005
WWW.LIGHTSOURCES.ORG

In February 2005, an international group from
light-source facilities across the world developed the
web site Lightsources.org to improve communica-
tion between the world's light sources. Lightsources.
org serves as a single, efficient conduit for dissemi-
nating information about light-source research, includ-
ing press releases, articles, news, event information,
and graphics; it draws on the communications staff
and resources at the laboratories hosting light sources.

Sponsored by twenty-one of the world's major
light sources, including the NSRRC, this site is
updated daily and serves as a clearing house for
information on all the world's light sources, featuring
news, proposal deadlines, a calendar of upcoming
user meetings and scientific conferences, and job
opportunities, as well as a wealth of helpful links to
resources of all kinds.

A newsflash service offers immediate updates via
email as soon as news relevant to light sources is re-
leased to the public.

April 2005
Celebrating 2005 as The World Year of Physics

As a strong supporter of the physics community,
NSRRC was a leading sponsor of the "World Year of
Physics 2005" in Hsinchu Science Park - a city known
as the "Silicon Valley of Taiwan". The celebration in-
cluded a series of science related programs including
the global event "Physics enlightens the world".

The objective of the event was to bring together
support from all levels for physics education, and to
recognize that physics and basic science are invalu-
able to mankind's progress. Due to a shortage of re-
searchers in fundamental science, many problems in-
cluding global warming, environmental pollution,
medical research on diseases, global energy shortage
issues, etc. are waiting to be solved. For this reason,
NSRRC took the leadership in promoting programs
for physics research and to acknowledge their irre-
placeable role in human civilization.

The World Year of Physics 2005 was a United Na-
tions endorsed international celebration of physics.
Events throughout the year 2005 highlighted the
vitality of physics and its importance in the coming
millennium, and commemorated the pioneering
contributions of Albert Einstein in 1905. Through the
efforts of a worldwide collaboration of scientific so-
cieties, the World Year of Physics brought the excite-

ment of physics to the public and inspired a new
generation of scientists.

One of the highlight of the celebration was
"Physics enlightens the world", initiated by Dr. Max E.
Lippitsch and Sonja Draxler (Karl-Franzens-Univer-
sitat, Austria),  with the objective, "A relay of darkness
and light, circling the globe in one night, uniting all
countries under the banner of physics." The signal
started in Princeton, NJ, on the evening of April 18,
2005, to commemorate the 50th anniversary of Ein-
stein's death. The activity then proceeded across the
U.S.A. to the west coast. Then, a route from Japan
and Taiwan through India was taken that eventually
arrived in Austria. The final stop was back to Prince-
ton exactly after a journey of 24 hours.

Nine cities in Taiwan registered in this interna-
tional program. Each city ignited bright light in the
sequence of east, south then north based on its geo-
graphic location on the island. Joined with many co-
sponsors, the NSRRC ignited its synchrotron light
source and generated electrons that released millions
of photons to fill the storage ring facility. NSRRC was
the only synchrotron facility in the world to participate
in the global "Physics Enlightens the World" activity
and was one of the most unique facilities to "enlighten
the world" in this event. An Open House program was
offered in parallel with the event to introduce the
research environment closely related to Einstein's
theory. Over a thousand participants, many of them
high school and college students, joined the program.
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Demonstration at the booth during the Open House.

Over 1000 participants attending the celebration on NSRRC campus



May 2005
NSRRC as a Major Player in Biophysics Symposium

The 10th Symposium on Recent Advances in Bio-
physics took place in the campus of National Tsing Hua
Univeristy from May 24 - 28, 2005. It was sponsored by
Institute of Biological Chemistry - Academia Sinica,
Biophysics Society of R. O. C., Institute of Life Science -
National Tsing Hua University, and the NSRRC.

There were 35 invited speakers to present their
recent research in two distinct categories: methodo-
logies for conducting experiments and scientific re-
search. A wide variety of approaches to performing
experiments were discussed, ranging from techni-
ques used in computational biology, screening me-
thods, data visualization and information retrieval, 
as well as applications using X-ray crystallography.
Recent advances in the scientific area covered topics
in structural genomic and functional studies, identifi-
cation of cellular proteins, probing protein motion,
drug discovery and design of inhibitors.

Recently, the number of research projects in bio-
logy that utilize synchrotron X-rays has been steadily
increasing, and a number of significant new experi-
mental technique have now emerged. Progress in
this particular area was presented by O. Nureki of
SPring-8, H. Huan of Academia Sinica, and C. J. Chen
of NSRRC. Programs for the last day of the meeting
were held in the NSRRC facility including a half day
on-site tour. Demonstrations on the protein crystal-
lography, experimental techniques, and data collec-
tion through high performance data acquisition sys-
tems were explained by beamline assistants.

Min-Feng Hsu, a post doctorate member of the
Structural Biology Laboratory at Academia Sinica
won the best poster award for her work in structure-
based design of protease inhibitors.

June 2005
Summer Class for Students on Synchrotron-based
Research

A two-week summer course was offered by NSRRC
from June 27 to July 8, 2005. Fifty-four college and
graduate students from 93 applicants were accepted
to attend this course. This is the first program, jointly
sponsored by National Tsing Hua University and NSRRC
to promote synchrotron research among senior stu-
dents and those working on their graduate degrees.

The summer course, equivalent to 3 units of co-
llege class, was held on the NSRRC campus. It con-
sisted of 43 one-hour lectures, 7 hours of hand-on
training, and 19 hours of laboratory work. The lec-
tures covered topics in a variety of fields, including
accelerator instrumentation and systems, X-ray spec-
troscopy techniques, applications of X-ray scattering,
diffraction, and adsorption, and synchrotron-based
research applications. The course, along with other
extension classes, is part of a series of programs de-
signed for college students who plan to take on any
project that requires synchrotron beam time in the
future.

NSRRC also offers another system-oriented class
once per week, in the evenings, during the fall se-
mester. The class starts in September and ends in
January the following year. The technology behind a
synchrotron facility and techniques for operating
such systems are introduced during the 17-week
period. By offering such training, NSRRC lays the
ground work for recruiting college students to join
its workforce after graduation.

Special topics are added in the lectures when-
ever new technology is developed at NSRRC to en-
sure that the participants receive up-to-date informa-
tion. The 2005 course covered subjects such as syn-
chrotron radiation, accelerator physics, supercon-
ducting RF, accelerator control system, and trans-
verse and synchrotron motion. As for scientific appli-
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Morning section of the Symposium

Students visited the booster ring.



cations, specialized talks on microscopy, nano-tomo-
graphy, time-resolved powder diffraction, and small
angle X-ray scattering were given by NSRRC resear-
chers.

After completing the course, many students ex-
pressed interest in choosing synchrotron-based
applications as their own research and becoming
NSRRC general users in the future.

July 2005
Completion of the TPS Feasibility Study

After years of surveys and studies, in response to
the critical need for a highly brilliant synchrotron
source of X-rays for multi-disciplinary experimental
research in Taiwan, the NSRRC, in its meeting of the
Board of Trustees in July 2004, formulated a decision
to propose to the government to construct a second
light source, the Taiwan Photon Source (TPS), and its
experimental facilities. At the end of 2004, nearly
1000 letters were sent to researchers and profession-
als throughout the country inviting their opinions on
this plan. In January 2005, when the proposal was
submitted to the Seventh National Science and Tech-
nology Meeting, the study of the feasibility of build-
ing a new low-emittance synchrotron facility consti-
tuted an important conclusion in the final report of
the Meeting.

Immediate measures were then taken to perform
a conceptual design for the TPS and several visits
were made for enquiries and consultation in Taiwan
and abroad. Moreover, an International Forum on
Low-Emittance Intermediate-Energy Synchrotron
Light Sources was held to discuss a design of this
type and the opportunity for promising innovative
scientific research at NSRRC. Open discussions on
opportunities for new scientific research held in 5 dif-
ferent occasions and 6 presentations on the TPS
Construction Plan were carried out nationwide. Inva-
luable feedback was collected and was taken into
account. A feasibility study of the TPS was completed

in July 2005 and submitted to National Science
Council. The report accommodated the technical
capability of NSRRC to build at its present site. The
plan proposed a timeline of seven years on a
synchrotron storage ring with electron energy 3 ~ 3.3
GeV with small emittance. Further study was in
progress during 2006.

July 2005
A Shared Vision for Vibration Suppression

Over 50 researchers in the field of civil and me-
chanical engineering gathered at the NSRRC facility
on July 21  and 22, 2005 to share ideas related to
ground vibration. Topics included the nature of
ground vibrations, possible sources of vibration,
damping of girder vibration, fast feedback of orbit
vibration, and operational experiences in this do-
main, all of which directly or indirectly impact the
quality of a light source performance. The informa-
tive meeting is especially useful to staff of NSRRC as
its future light source is being planned.

Invited speakers shared their knowledge of how
innovative and conventional engineering and con-
struction approaches were used to reduce vibration
transmission to the sensitive floors of the storage
ring. In addition, mechanical equipments were speci-
fied to be well balanced and have adequate vibration
isolation from the support structure.

Chien-Te Chen and Keng Liang of the NSRRC be-
gan their keynotes by briefing the planning of the
next light source, Taiwan Photon Source (TPS), and
parameters being adopted so far in the design of the
accelerator and proposed experimental stations.
Then, the section was handed over to Wu-Tsung
Weng of Brookhaven National Laboratory who point-
ed out several sources of beam instability and the
effects of vibratory perturbations. The solutions he
offered to counter ion instability were reduction of

147

Participants of the NSRRC Summer Class

Visitors from La Trobe University, Australia in front of the
proposed 3Gev light source model.



ion production as well as secondary emission coeffi-
cients. At the same time, to provide solenoid field,
ion clearing, and feedback damping is recommend-
ed as a part of the strategic solution.

Prior to the presentations by the invited speakers
from other light source facilities, NSRRC staff Duan
Jen Wang of the Mechanical Positioning group, pro-
vided up-to-date information of settlement measure-
ments in the currently facility including ground vi-
bration measurements and improvement, magnet vi-
bration versus beam motion, and issues related to
the design of the next light source, TPS. Jau-Ping
Wang, who has been leading the TPS site planning
continued the introduction by offering an overview
of machine arrangement, compartment layout, vibra-
tion suppression and the remaining challenges. The
discussion on TPS was wrapped up by June-Rong
Chen who discussed the major issues and intersys-
tem effects of a new facility.

Suggestions on how to increase the stability of
the electron beams were then offered by other
speakers. Ryuhei Sugahara gave a summary of work
on vibration suppression at KEK, followed by John
Sidarous's examples of how vibration sources were
managed during the design of the facilities at APS
and CNM. Amor Nadji of SOLEIL discussed how event
trees of ion instability were derived as sequences of
ground vibrations, girders (support) motion, magnet
motion, time dependent orbit oscillations, and emit-
tance growth, resulting in brilliance reduction. To
eliminate the undesired influences, a piled founda-
tion without sleeving was adopted as the final de-
sign to achieve optimal stability. As a result, bored
piles were inserted into the foundation of the SOLEIL
facility; 128 under the storage ring tunnel, under the
experimental hall, 64 under linac and booster with a
slab unconnected. "Using a concrete girder as the

civil engineering solution is what CERN has done in
its case," Stefano Redaelli indicated. The measure-
ment of sub-nanometre vibrations in the SLIC stabili-
ty study led engineers to the implementation stabili-
zation technologies; passive or active stabilization,
air-pressure stabilization system, and Piezo-electric
stabilization system. Sushil Sharma followed with
another good example of how girder systems were
implemented in APS and how materials, geometry
and alignment attributes to the girder design.

Lin Zhang of ESRF also discussed the strategy
applied to the problem solving process. To begin
with, adequate vibration instrumentation is manda-
tory, such as seismometers, geophones, accelerome-
ters, and laser vibrometers, to conduct in-situ vibra-
tion measurement and modal testing. Once the vi-
bration sources were identified, requirement for the
mechanical design became clear, as did the vibration
damping issues. Rich data sets obtained by collect-
ing records of ground vibration measurements with
seismic sensors around the world were presented by
Wilhelm Bialowons and Heiko Ehrlichmann of DESY.

The workshop concluded with three presenta-
tions produced from three separate group discus-
sions in the evening of July 22. Recommendation for
instrumentation, measurement standards, and solu-
tions for minimizing the impact from vibrations were
presented.

July 2005
A Warm Welcome for Taiwan Tech Trek Program
Members

A total of 183 young college young college students
from oversea, ages of eighteen to thirty, arrived in
Taiwan in the summer of 2005 under the internship
program, Taiwan Tech Trek 2005. This was sponsored by
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Participants in the Ambient Ground Motion and Civil Engineering conference



the National Science Council for the first time. Among
them, seven students chose to attend the NSRRC
scientific research projects. They were greeted by the
director and deputy director along with other senior
staff during the orientation of the 6-week program.
Briefing on the NSRRC was performed via a multimedia
program showing the planning, construction, and
accomplishments of the Taiwan Light Source.

The most exciting part of the program for these
"migrators" (the nickname for these interns) was to
spend time with NSRRC scientists and to learn about
the synchrotron accelerator and its wide range of
applications. The interns were introduced to concepts
related to approaches to scientific research. After two
weeks of training, they spent four more weeks in the
storage ring working side by side with research assis-
tants. The activities included experiments in domains
such as X-ray imaging, photoemission electron micros-
copy, cryogenic cooling system for superconducting
RF, protein crystallography, complete automatic con-
trol system, micromachining, molecular spectroscopy,
and X-ray photoelectron spectroscopy.

At the end of the program, all members present-
ed their work at an academic conference. Taiwan Tech
Trek offers the new generation of young overseas
Taiwanese great opportunities each year to learn
about the research environment in Taiwan. The pro-
gram is part of the government's effort to recruit
young Taiwanese from overseas for the purpose of
maintaining Taiwan's overall competitiveness in the
future. This generation possesses the language skills
and international savvy that might provide a com-
petitive advantage to the industries in Taiwan at a
time when the world economic trends favor globali-
zation. Building a strong bond with this generation
can attract long-term returnees for the future, bring-
ing energy into Taiwan's workforce, and hopefully
increasing international support for Taiwan in the
foreseeable future.

September 2005
Bright Hope for SESAME Arising from NSRRC

Three young scientists from SESAME traveled
half of the planet from Middle East to NSRRC in late
2004 to fulfill the dream for millions of people from
multi-nations. They, and other SESAME members, are
the first generation of researchers whose work un-
doubtedly will re-define the infrastructure of advanc-
ed scientific and technological development in Mid-
dle East. As their progress continues, it also imposes
impact on economic reconstruction and improves
humanity with a promising chance in the future.

In response to that hope, NSRRC gives its sup-
port to the SESAME project by providing a one-year
program of training, scholarship, and research envi-
ronment to the SESAME scientists as well as the usa-
ge of its synchrotron facility. These three SESAME
members, who completed their 1-year program in
September 2005, have learned synchrotron experi-
mental techniques as well as have gained knowledge
in preparation of their assignments upon completion
of the first synchrotron light source in 2008 located
at Al-Balqa' Applied University, Jordan. Similar pro-
grams are also offered by NSLS, USA and several syn-
chrotron facilities in Europe providing training to over
30 scientists and engineers who will be involved in
building and operating the SESAME machine, accord-
ing to SESAME website.

October 2005
Users' Meeting

The 11th NSRRC Annual Users' Meeting and
Workshop took place in Hsinchu, on October 25 and
26, 2005. The 2-day workshops focused on two topics:
Structural Dynamics in Soft Matter and Nanoma-
gnetism. The main session had 16 speakers. A satel-
lite meeting entitled, Australia-Taiwan Meeting on
Neutron Scattering Science, was held in parallel on
October 26. The program also included Poster Ses-
sions, the Election of Users' Executive Committee, a
Town Hall Meeting, a User Survey, and an Open Dis-
cussion Session.
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The NSRRC Users' Executive Committee Chair,
Tsang-Lang Lin of National Tsing-Hua Univesity, wel-
comed everyone to the meeting and Chien-Te Chen,
director of the NSRRC, inaugurated the meeting. He
commended many of his colleagues and user group
members for their contributions to NSRRC. Keng
Liang who will take over the post from Chien-Te Chen
in January 2006 as the director of NSRRC also spoke
and discussed the importance of fostering user grow-
th at NSRRC.

In the morning sessions, leaders of the Light
Source division and the Beamline division presented
a list of their achievements during the past twelve
months. The Light Source Report by Kuo-Tung Hsu
and the Beamline Report by Shih-Chun Chung pro-
vided the audience with up-to-date information on
the facility. After a short coffee break, the meeting
was opened to NSRRC users for scientific discussions.
Shih-Lin Chang of the National Tsing Hus University
discussed his research on the observation of reso-
nance fringes in X-ray cavity. Chang's presentation
was followed by a talk on the study of atomic distri-
bution of nanoclusters by X-ray absorption spec-
troscopy delivered by Bing-Joe Hwang, National
Taiwan University. Wun-shain Fann of Academia
Sinica, who spoke next, showed the nanoscale mor-
phological effects in flexible electronics. Shwu-Huey
Liaw, Yang Ming University, introduced her recent
genomic studies of the Cytidine Deaminase super-
family and reviewed their structure and function in
details. On a different note, Wan-Faung Pong discuss-
ed various applications of synchrotron radiation in
materials science. Finally, NSRRC scientist Di-Jing
Huang presented his work on spin, charge and orbital
ordering of transition-metal oxides.

In the afternoon of October 25, Ching-Hsiang
Chen from the National Taiwan University talked
about the architecture of bimetallic nanoparticles in
AOT reverse micelle he studied using X-ray absorp-
tion spectroscopy. A different technique, XAS, was the

topic discussed by Angelia Sulaiman Lo of the
National Tsing Hua University in finding the charac-
terization of Ru-containing Zeolites. "Structural Study
of MBE-grown Nano-thick HfO2/GaAs heterostruc-
tures" by Zhi-Kai Yang from National Tsing Hua
Unversity was an interesting topic that was well re-
ceived by the participants. Next, Cheng-Hao Chuang
of National Taiwan University discussed the electronic
structure mapping on patterned carbon nanotube by
scanning photoelectron microscopy.

Later that day, four more talks were given. Tai-
Hsuan Lin from National Taiwan University treated the
audience to a bit of chemical magic, by recounting the
phenomena during observing the adsorption and
thermal reactions of Alkanethiols on Pt(111). The
audience then heard from Wan-Chun Pan, National
Tsing Hua University, about a study on two-photon
double-resonant excitation of Argon by ultra-high
resolution laser and VUV synchrotron radiation. For
those who were interested in the experimental tech-
nique, Hau-Ming Chen from the National Taiwan Uni-
versity explained in fifteen minutes how to control the
length of gold nanorods and monitor the growth of rod
using XAS. Tsan-Yao Chen of National Tsing Hua Uni-
versity was the last presenter and the topic "Atomic
Structure of Pt-Ru Bimetallic Nanoparticles" concluded
the day. On October 25, oral and poster presentations
were central to the activity of the day. There was time
for discussion and many opportunities to explore new
collaborations. A poster contest for graduate students
was held and the winners received awards.

On the next day, two workshops proceeded in
parallel. There were ten 30-minute presentations
under Structural Dynamics in Soft Matter, six for
Nanomagnetism, and another six talks for Australia-
Taiwan Meeting on Neutron Scattering Science. The
session on Structural Dynamics in Soft Matter brought
experts together to discuss hotly pursued issues in
this domain, including polymer crystallization, poly-
mer crystals under nanoscale confinement, crystal-
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lization behavior and morphological development in
polymers, and more. In the area of Nanomagnetism,
magnetism in nano-scaled system is such a burgeon-
ing field that it attracts researchers working on fun-
damental problems and industrial applications. That
proved to be the case in reference to the discussion
among participants of the workshop on Nanomag-
netism. The intense program wasted no time by call-
ing for 4 interest group meetings on October 26 du-
ring the lunch break. There were several brainstorm-
ing sessions and exchanges of ideas on XAS, PXD and
SAXS, SRM, and proteins.

More than 500 participants attended the work-
shops and 183 excellent posters were displayed by
the users about their recent research. Fifteen college
students were selected to give their oral presentation
for their outstanding work.

October 2005
NSRRC Operates in Top-up Mode

On 12 October the NSRRC became the fourth
synchrotron facility in the world to operate fully in top-
up mode, joining the Swiss Light Source (SLS), the
Advanced Photon Source (APS) in the US, and SPring-8
in Japan. While the SLS and APS were originally de-
signed to operate in top-up mode, the NSRRC is an
example of how a third-generation synchrotron accel-
erator that previously operated in decay mode can
successfully advance to full top-up operation. The top-
up mode operation was successfully implemented to
replace decay mode. This provides valuable gains in
usable beamtime for experiments, and significantly
shortens the time for optical components in beam-
lines to achieve thermal equilibrium.

The upgrade to top-up mode, which started in
2003, includes improvement to kickers, the addition
of various diagnostic instruments, a redesign of radi-
ation safety shielding, modification of control soft-
ware, and a revised operation strategy for the injec-
tor and booster. In parallel, a more powerful Super-
conducting Radio Frequency (SRF) cavity was install-
ed and commissioned. This move has prepared NSRRC

to serve its users in biology and genomic medicine
starting in 2006.

November 2005
The Premier Inaugurates the Synchrotron-based
Protein Crystallography Facility

On November 3, 2005, Frank Hsieh, the Taiwan-
ese prime minister at the time, visited NSRRC to open
a newly completed protein crystallography facility.
Accompanying Hsieh was Nobel laureate Yuan-tseh
Lee, president of Academia Sinica, and the chairman
of NSRRC's board of trustees. Lee also spoke at the
ceremony and welcomed the fact that NSRRC has be-
come part of the grand plan of the National Research
Program for Genomic Medicine (NRPGM).

NRPGM was launched by the National Science
Council (NSC) in 2002 as the first phase of Taiwan's
biotechnology initiative. The goal of the program is
to capitalize on the knowledge embodied in the hu-
man genome sequence in order to provide Taiwan
with a competitive edge in medical research. 

A subdivision of NSC, NSRRC designed and con-
structed the delicate instruments, two high-through-
put biological X-ray crystallography (BXC) beamlines
and experimental stations. The powerful state-of-art
advanced facility combines techniques such as multi-
wavelength anomalous dispersion for phasing, a fast
and large CCD detector, real-time computing, extre-
mely large data storage devices equipped with a
cluster shared file system, and a robotic system for
crystal mounting and centering; all integrated as one
cohesive unit. Intensive tests by outside users for
months have served as the final steps for the comple-
tion of this three-year project. Today, protein crystal-
lography is one of the most powerful tools for deter-
mining the three-dimensional structures of biologi-
cal macromolecules. The brilliant and tunable syn-
chrotron radiation X-ray source is the ideal mecha-
nism for studying structural genomics and structural-
based drug designs since it improves the rate of crys-
tal structure determinations. This is the second pro-
tein crystallography facility that NSRRC has con-
structed. It is the first one completed in Taiwan since
the first NSRRC protein research facility was built at
SPring-8 synchrotron center in Japan.

The keynote speech on the mission of the NRPGM
Core Facilities for Proteomics was delivered by An-
drew Wang, director of the Institute of Biological
Chemistry, Academia Sinica. The keynote provided a
comprehensive history of genomic medicine and the
functionality of the Core Facilities in delivering an
effective vehicle for identifying protein X-ray crystal-
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lographic structures for both scientists and biologists
with different backgrounds. The milestone of estab-
lishing the human genome announced in June 2000
by British Prime Minister Blair and then US President
Clinton after a decade of research joint force by six
countries is but only a beginning. The ultimate goal
is to understand the real structure of human DNA.
With the completion of NSRRC's protein crystallogra-
phy beamlines, Taiwan became a new participant in
the fields of proteomics and structural genomics. The
goal is to determine about 500 proteomic structures
annually.

The opening ceremony was attended by some of
Taiwan's leaders in research and education as well as
government officials, among them Maw-Kuen Wu,
minister of NSC; Ferng-ching Lin, minister without
portfolio; Michael Lai, NRPGM Chair and vice presi-
dent of Academia Sinica; and Chun-Yen Chang, presi-
dent of National Chiao Tung University.

November 2005
Australian Soft X-ray Spectroscopy End Station at
NSRRC

In November 2005, the Australian Synchrotron
Research Program (ASRP) commissioned its soft X-ray
spectroscopy experimental station at NSRRC. The ASRP
experimental station will enable further exploration of
the electronic environments of atoms, especially those

near the surface of solid materials. It is expected that
the ASRP end station will be moved to the Australian
Synchrotron (AS) when it is operational in 2007.

The end station is equipped with a SPECS Phoi-
bos 150 high performance electron energy analyzer
with resolution down to 3 meV, and a NEXAFS detec-
tor enabling absorption measurement by partial elec-
tron yield and fluorescence yield. Specimens can be
cooled to below 40K with liquid helium, or heated to
2000˚C. While at the NSRRC, the end station will be
used primarily on soft X-ray beamline number 24A.
However, the end station is mounted on a height-
adjustable frame that can be tilted up to 3 degrees.
These features deliver cost benefits and allow connec-
tion to other beamlines, such as the tender X-ray
beamline 15B, or 16A, whenever needed.

In the following few months, the ASRP end sta-
tion will undergo a further series of tests and be used
for experiments by the collaboration between Aus-
tralian and NSRRC researchers, including Dr. Anton
Stampfl of the Australian Nuclear Science and Tech-
nology Organisation (ANSTO), Dr. Bruce Cowie, soft
X-ray beamline scientist at the AS, Prof. Alan Buckley,
chairman of the AS soft X-ray beamline advisory pa-
nel, and Assoc. Prof. Bill Skinner, a member of that pa-
nel. The memorandum signed by the AS and NSRRC
intends to give Australian scientists a jump-start and
speedy process toward mastering the sophisticated
equipment with sufficient access of NSRRC beam-
lines, resources and know-how in the coming two
years. "Our goal here at NSRRC is to fine-tune the
ASRP end station while carrying out some cutting-
edge research with our Taiwanese colleagues," stated
Prof. Buckley. In November 2005, the Australian team
worked on testing and evaluating the ASRP end sta-
tion while Dr. Liang-Jen Fan, NSRRC beamline mana-
ger of BL24A, offered his assistance and years of know-
ledge on how to master such equipment. "To be
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among the best, one needs to think like the best," Dr.
Stampfl said. "Today, in the world synchrotron com-
munity, division only exists for distinguishing dif-
ferent domains, not nationality nor demographics,"
said Dr. Yaw-wen Yang of NSRRC, liaison of the AS
support team for two years. In order to fully imple-
ment such expensive and intricate facility, it takes a
whole community to work together in a joint intel-
lectual effort in order to secure a scientific success.

December 2005
An IASW at NSRRC Overcomes Space Constraints

In the course of the continuous improvements
related to machine performance and beam quality at
NSRRC, six insertion devices needed to be installed in
the storage ring, including two superconducting
wigglers, during the past few years.

This task provided a space management chal-
lenge, because a small space was being filled with
hundreds of delicate instruments inside the corridors
of the storage ring. When the available area in the
straight sections was all exhausted, engineers had no
choice but to invent a compact size In-achromatic
Superconducting Wiggler (IASW). It took nearly two
years to complete this new device. In December
2005, the IASW was placed in the 6th achromatic sec-
tion of the ring to increase the photon flux by a fac-
tor of ten, extending the photon energy from the
soft X-ray into the hard X-ray range of 10 ~ 20 keV.

Size is just one of parameters involved in the new
design. The IASW, in order to fit into the confined
area, is limited to an allowable length of 0.96 meter.
The Magnet Group also developed a multi-layer va-
cuum chamber with a liquid helium vessel that keeps
the temperature as low as 4.2K to cope with the heat
generated by the electron beams.  They also planned
pieces of stainless steel on both ends of the magnet
to avoid energy from the outer environment reach-
ing the internal vessel.

This unique vacuum chamber constantly keeps
the magnet in a state with temperature remaining

between 100 to 300K under the intense radiation
released by the electrons. One little trick, which had a
dramatic influence on the success of the device, was
to place a plastic bumper in between the 4.2K SUS
Lhe vessel and the vacuum chamber to keep them
apart.

This is the first IASW developed by members of
the Magnet Group and was installed in the storage
ring during December 2005 through corporation
among the Vacuum Group and the Cryogenics Group.
It was then commissioned in March 2006.

The Milestone for the IASW project were:

2003 June Completion of the design and ana-
lysis

2004 March Final specification
2004 December Fabrication and test of the 5-pole

magnet

2005 July Production of the IASW
2005 December Installation of IASW in the storage

ring

2006 February IASW entered operation
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December 2005
Sixth Taiwan-Korea-Japan Symposium on Strongly
Correlated Electron Systems

Sponsored by the National Science Council of
Taiwan, National Taiwan University, National Center
for Theoretical Sciences, and NSRRC, the Sixth Tai-
wan-Korea-Japan Symposium on Strongly Correlated
Electron Systems, was held from December 1-3, 2005,
in Taroko National Park, Taiwan. There were 29 invit-
ed speakers, all experts in this particular field, who
presented their successful research outcome in 9 dif-
ferent sessions during the 3-days gathering. Thirty-
five scientific projects were displayed in form of pos-
ter, with topics covering a variety of physical phe-
nomena in correlated-electron materials.

"The symposium, originally started as a work-
shop to cope with growing research activities in
Korea and Japan. It has now evolved into a trilateral
meeting," explained Di-Jing Huang of Research Divi-
sion of the NSRRC, who organized the event. In 2005,
for the first time, this conference also combined with
the 4th domestic workshops on the physics of metal
oxides. The purpose is to offer a forum on the latest
progress in strongly correlated materials. With a re-
laxing atmosphere and fruitful discussions, many
forefront researches were presented in the sympo-
sium including nanoscale electronic inhomogeneity
of high-temperature superconductors, cutting edge
research on artificial structure, and recent discovery
of "multiferroic" frustrated magnets in which spins
do not order in a simple pattern. The mission of this
symposium is also to promote communications and
collaborations among Asian countries. Overall, the
meeting proved to be a rousing success and all the
participants look forward to the next meeting in Japan.

December 2005
New Director Appointment

Nobel laureate Yuan-tseh Lee, chairman of
NSRRC's board of trustees, administered the cere-

mony for the appointment of the new director on De-
cember 29, 2005. Keng Liang, a veteran of synchro-
tron X-ray research, succeeded Chien-Te Chen to be
the new director of the NSRRC on January 1, 2006. Chen
had completed his two-term directorship and led the
facility to achieve world class performance with an
excellent machine and extremely stable beams.

Liang had been the Deputy Director of NSRRC
since July 1997 before becoming director and is the
third director of this synchrotron facility of Taiwan
since it commenced in operations in October 1993.
While employed by the Exxon Corporate Research in
USA, Liang's long research career in synchrotron
radiation started at Stanford Synchrotron Radiation
Laboratory, in late 1970s and National Synchrotron
Light Source, Brookhaven in the 1980s until his re-
turn to Taiwan in 1997. At NSRRC, he had taken
charge of the experimental facilities and promotion
of user's research programs under his eight-year
tenure of deputy director. He has promoted synchro-
tron X-ray research in Taiwan and taken the lead in
the development of several hard X-ray beamlines at
NSRRC for biological sciences, soft matter, and X-ray
imaging.

The NSRRC has operated the 1.5 GeV synchro-
tron for 12 years now. Several major upgrades of the
accelerator in the last few years, including supercon-
ducting RF cavity, superconducting wigglers, bunch-
by-bunch feedback, and top-up injection, have made
the machine a world-class facility. In 2005 the user
body grew to over one thousand from both domestic
and international institutions. With the strong base
of both accelerator technology and user research pro-
grams, a feasibility study has been carried in the past
five years to plan for a new low-emittance 3 GeV syn-
chrotron facility. As the incoming director, the 3 GeV
synchrotron project will be the major new initiative
taken under Liang, if the project succeeds in obtain-
ing its funding from Taiwanese government.
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