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1 Foreword

1.1 From the Chairman

Weiren Chou, Fermilab

mail to: chou@ftnal.gov

At the ICFA meeting held on July 32005 in Uppsala, Sweden (during Lepton-
Photon 2005) ICFA unanimously approved Albrecht Wagner (DESY) to succeed
Jonathan Dorfan (SLAC) as the new Chair of ICFA for a 3-year term beginning January
1, 2006. At this meeting it also approved Shin-ichi Kurokawa (KEK) to replace Maury
Tigner (Cornell U.) as the new Chair of ILCSC for a 2-year term starting immediately.
There are also other membership changes in both ICFA and ILCSC, which can be found
on the ICFA web site: http://www.fnal.gov/directorate/icfa/icfa_home.html.

This meeting also approved the replacement of Pisin Chen (SLAC) by Yunhai Cai
(SLAC) as a member of the Beam Dynamics Panel. Pisin has served on this Panel for
many years and made important contributions, in particular, in the organization of the
workshop series titled "Quantum Aspects on Beam Dynamics." On behalf of the Panel,
I'd like to express my sincere thanks to Pisin for his work over the past years. Yunhai is
a well-known accelerator physicist and plays a major role in the PEP-II project at
SLAC. Before that he worked at the SSC. He is now the leader of the SLAC ILC
damping ring group. I'd like to welcome Yunhai on board and look forward to working
with him in the coming years.

The meeting approved a new workshop: the 39" ICFA Advanced Beam Dynamics
Workshop (ABDW) on High Intensity and High Brightness Hadron Beams “HB2006.”
It will be the third in the series following HB2002 (Fermilab) and HB2004 (GSI) and
will take place May 29 — June 2, 2006 in Tsukuba, Japan. It is sponsored by KEK and
JAERI. The organizers are Yong Ho Chin and Masanori lkegami. More information
will be available in the next issue of this Newsletter.

I would like to take this opportunity to announce a change for future ABDWs. This
workshop series has joined the JACoW collaboration for online publication of
workshop proceedings. This was approved by both ICFA and JACoW and will have an
important impact in the organization of new workshops. For example, the program
chairs and technical editors will be required to attend the JACoW steering committee
meeting in order to learn about online publication. JACoW has certain boundary
conditions that we need to meet, which can be found on the web:
http://accelconf.web.cern.ch/AccelConf/. Most major accelerator conferences are now
JACoW members, including PAC, EPAC, APAC, LINAC, FEL, etc. In addition to
online publication, JACoW will allow us to share its vast database, which consists of
more than 7,500 authors’ names. All the papers published by these people at these
conferences can be searched via JACoW. This is a main advantage of becoming a
member of JACoW.

The ICFA Beam Dynamics Panel held a meeting on May 20, 2005 in Knoxville,
Tennessee (USA) during PACOS5. Twenty people attended, including Panel members
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and their delegates. Barry Barish (Caltech), Director of the ILC GDE, was invited to
this meeting for discussions on how this Panel could help the GDE. The ILC is the
highest priority of the ICFA at this moment. The Panel expressed its willingness to help.
There were two specific issues discussed at the meeting:
1. The Panel will help the GDE to organize an ILC school. (Details can be found in
Section 3.1 of this issue.)

2. The Panel will help the GDE on an ILC beam dynamics study. This will be

explored at Snowmass during the 2™ ILC Workshop in August.

At the Panel meeting, the Panel Chair gave a panel report. Several working group
leaders (Caterina Biscari from LNF-INFN, Kwang-Je Kim from ANL, and David Sagan
for David Rice from Cornell U.) reported group activities in the past two years. Francois
Ostiguy (Fermilab), technical advisor of the World Accelerator Catalogue project, gave
a progress report. Due to technical difficulties, the project was delayed but should be
able to start to take input in the summer. The meeting also decided the Newsletter
editors for the next two years:

e No. 38, December 2005: In Soo Ko (PAL)

e No. 39, April 2006: Kwang-Je Kim (ANL)

e No. 40, August 2006: Jiuging Wang (IHEP, China)

e No. 41, December 2006: Ingo Hofmann (GSI)

e No. 42, April 2007: Yunhai Cai (SLAC)

e No. 43, August 2007: Chris Prior (RAL)

Thanks to editor Rainer Wanzenberg (DESY), this issue is well organized and
published on time. Please enjoy!

1.2  From the Editor

Rainer Wanzenberg, DESY
mail to: Rainer.Wanzenberg@desy.de

First and foremost I would like to thank all the authors of the contributions to this
issue of the newsletter. This newsletter begins with a letter to the Editor by S. A. Khan
reflecting on anniversaries celebrated last year, and looking ahead to the extension of
international collaboration on accelerators and beam physics as well as to new regional
facilities.

There is a dedicated section on recent activities related to the global effort towards a
linear collider. The “Second ILC Accelerator Workshop” will be held in Snowmass,
Colorado, August 14-27, 2005. Reports from that workshop are expected for the next
issue of this newsletter in December.

This issue contains two theme sections on cyclotrons and on polarized beams.
Cyclotrons have not been in the focus in recent issues of the newsletter although many
cyclotrons are operated worldwide for different purposes. These include medical
applications, nuclear physics and the operation of a spallation neutron source. The
contributions to this topic, received from different regions of the world, demonstrate
that cyclotrons are interesting with respect to beam dynamics, which includes not only
aspects of beam optics but also three-dimensional modeling of complicated accelerator
structures and space charge dominated beams. I am particularly pleased by receiving an
article by 1J. L. Conradie from South Africa, which reports new beam developments in
the iThemba Labs (see Section 4.4).
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The section on polarization covers achievements with respect to polarized beams as
well as recent progress in spin-orbit tracking codes. The Cooler Synchrotron COSY is
accelerating polarized proton and deuteron beams up to a momentum of 3.7 GeV/c.
The attainment and handling of spin polarization of electron and positron beams has a
long tradition at DESY. Presently longitudinal polarized electrons of energy of 27.5
GeV are delivered to three HERA experiments. RHIC has shown an impressive increase
in polarized proton (100 GeV) performance over the last few years.

There are interesting and well-written activity reports on beam-beam effects, a
longitudinal feedback system and on coherent synchrotron radiation effects in bunch
COMPIressors.

There are several workshop and conference reports, including a well-prepared
comprehensive report of the ERL2005.

The forthcoming beam dynamics workshops can be found in section 8 of this
newsletter.

Last but not least [ would like report that Dr. Anton Piwinski, one of the founders of
this newsletter, has received the USPAS Prize for his achievements in accelerator
physics and technology. I include the text and a photo from the DESY Telegram with
kind permission of the DESY Public Relations Department:

On May 18th, 2005, the USPAS (US
Particle  Accelerator School) Prize for
Achievement in Accelerator Physics and
Technology was awarded to Dr. Anton
Piwinski during the US Particle Accelerator
Conference in Knoxville, Tennessee.

He received the Prize in acknowledgement
of his “fundamental contribution to the
understanding of charged particle beams in
circular accelerators, in particular of intrabeam
scattering, beam-beam effects and synchro-
betatron resonances.” Dr. Anton Piwinski (I‘ight)

Besides these important contributions to accelerator physics and the resulting
quantitative understanding of beam instabilities and emittance growth, he also played a
leading role in the successful commissioning and subsequent improvements of
accelerators like DORIS, PETRA, HERA and LEP during his 34 year long scientific
career at DESY.

His scientific work at DESY began in 1966. From the end of 1984 to the beginning
of 1986, he was a scientific associate at CERN. Today, almost 6 years after his
retirement, he is still scientifically active and can be seen almost every day at DESY.

We are especially grateful to Anton when he made some effort and found three early
issues of the newsletter in his file and gave them to us. These issues had publication
dates but no issue numbers. Anton suspected they were No. 2, 3 and 4. These are
valuable ICFA documents. We have scanned them and added to the newsletter archive
(http://icfa-usa.jlab.org/archive/newsletter.shtml).
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2 Letters to the Editor

2.1 2004 the Year of Jubilees: Fifty Years of CERN, Forty Years of
ICTP, Ten Years of ESRF User Operation

Sameen Ahmed KHAN
Middle East College of Information Technology (MECIT)
PO Box 79, Al Rusayl, Postal Code 124
Technowledge Corridor, Knowledge Oasis
Muscat, Sultanate of Oman
mail to: sakhan@mecit.edu.om,
http://www.pd.infn.it/~khan/

2.1.1 Introduction:

Physicists love to celebrate anniversaries. It enables them to get together, to
evaluate, reflect and look ahead. The year 2004 provided three anniversaries in a row
from the life of institutions. We shall briefly review the origins and achievements of the
three institutions: CERN (European Laboratory for Particle Physics, in Geneva,
Switzerland); ESRF (European Synchrotron Radiation Facility, in Grenoble, France);
and ICTP (Abdus Salam International Centre for Theoretical Physics, in Trieste, Italy)
respectively.

2.1.2 50 Years of CERN

On 29 September 2004, CERN (the European Laboratory for Particle Physics, in
Geneva, Switzerland) celebrated its 50th birthday. The origins of a European laboratory
can be traced back to the 1940’s. The idea was publicly voiced before the larger
scientific community and policy makers, through the message of the Nobel Laureate
Louis de Broglie read out at the “European Cultural Conference” held in Lousanne in
December 1949. Louis de Broglie proposed setting up a new European laboratory to
halt the exodus of physics talent from Europe to North America. In June 1950 at the
UNESCO General Assembly held in Florence, Italy, the Nobel Laureate Isodor Isaac
Rabi put forward a resolution calling on UNESCO (United Nations Educational,
Scientific and Cultural Organization) “to assist and encourage the formation and
organization of regional centres and laboratories in order to increase and make more
fruitful the international collaboration of scientists”. The Florence resolution was
carried forward with support from many quarters and persuasion in some instances.
The idea of a European laboratory was not readily accepted by all---scientists and
governments. Specifically, Niels Bohr, James Chadwick, and Hendrick Kramers, some
of the most eminent members of the European physics establishment, questioned the
practicality of starting a new laboratory from scratch (see Page No. 12 in [1]). The
conventions establishing CERN came into force on 29 September 1954. It was signed
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by twelve countries then and has twenty member states now: Austria, Belgium,
Bulgaria, the Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary,
Italy, the Netherlands, Norway, Poland, Portugal, The Slovak Republic, Spain, Sweden,
Switzerland and the United Kingdom. It was the effort of several scientists & diplomats
which made the above possible. Here, it would be relevant to cite the efforts of
Edoardo Amaldi [1-2]. Rest is a very interesting and voluminous piece of history
beyond the scope of this short note. Amaldi divides the prehistory of CERN in three
parts: the first one extending from about 1948 to 15th February 1952. At that date
eleven European countries had signed in Geneva the so-called “Agreement”
establishing a provisional organization; the second period the so-called ‘“Planning
Stage” extends from February 1952 to 1st July 1953 when the convention establishing
the permanent Organization was signed by the twelve European governments; the third
period called the “Interim Stage” runs from July 1953 to 29 September 1954, when the
Convention entered into force.

CERN has developed into the largest physics research centre in the world. CERN
employs about three thousand people, representatives of a wide range of skills:
physicists, engineers, technicians, craftsmen, administrators, secretaries, workmen.
Some seven thousand scientists, over half the world's particle physicists use CERN’s
facilities. They represent some 500 universities and over 80 nationalities [3].

Besides advancing the understanding of nature, CERN has produced practical
technology and feats of engineering that have pushed the state of the art to its outer
limits. Among the laboratory’s most noteworthy technical accomplishments are:

e World Wide Web:
The enormously numerous and complex data generated in CERN’s accelerators
were of limited value if they could not be shared with physicists around the
world. So it was at CERN that Tim Berners-Lee invented a file sharing protocol
and added it to his hyper text mark-up language (HTML), to form the basis of
the Web.

e Grid Computing:
Today, together with the Argonne National Laboratory in Illinois, CERN is
leading the way in the development of distributed supercomputing for numerous
large-scale applications: from climate prediction to genome analysis.

e Superconducting Magnets:
These developed for CERN’s accelerators have produced fields unequalled in
any other large-scale applications. The ones for the LHC (Large Hadron
Collider), cooled with liquid helium, are designed to generate fields of nine
Tesla! This is to be compared with the fields in a typical MRI (Magnetic
Resonance Imaging) device, which generates 1.5 Tesla.

e The All-Electronic Detector:
A generation ago, particle collisions were tracked in a cloud chamber. Images
had to be analyzed manually and could not be produced by specific sought-after
events. Working at CERN in the late 1960°s the physicist George Charpak
invented the first all-electronic detector. Called a multiwire proportional
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chamber, the detector is in trials now for use in medical X-ray imaging, where it
could greatly reduce the amount of radiation needed to form an image.

e Stochastic Cooling:
CERN engineer Simon van der Meer developed arcane control techniques to
make bundles of particles that tend to fly apart cohere, so as to boost the
probability of collisions in a particle detector. Together with Charpak’s
detector, the technique led to the discovery of the W and Z particles.

The Swiss Post Office issued a stamp to commemorate
the 50 years of CERN. It was designed by the Swiss
artists, Christian Stuker and Beat Trummer. This stamp
is much different from the other stamps as it does not use
any of the existing CERN’s imagery and is very
symbolic. The radiating design portrays an opening, a
spreading out towards infinity, which reflects CERN's
fundamental goals of research and the transmission of
knowledge.

2.1.3 40 Years of ICTP

On 4-5 October 2004, ICTP (Abdus Salam International Centre for Theoretical
Physics, in Trieste, Italy) celebrated its 40th anniversary with an international
conference, Legacy of the Future. The conference attracted more than three hundred
scientists and policy makers around the world. Significantly, the conference held a
roundtable discussion on the future of science in the developing world. It is this
concern for the developing world, since its inception in 1964, which makes ICTP
unique.

The name of ICTP is forever linked to its founder Abdus Salam, a co-winner of the
1979 Nobel Prize in Physics, the founder and long-time director of ICTP. Salam was
born in 1926 in Jhang, then part of India. Jhang became part of Pakistan after the
division of the subcontinent in 1947. Salam returned to Pakistan in 1951 after a brilliant
start to a research carrier in Britain. In Pakistan he experienced the dilemma of trying to
perform scientific research and advanced studies in the relative isolation of a developing
country. Without access to conferences, journals and other forms of support, Salam
made the very difficult decision of to leave his home country to continue his work in
physics. He joined Imperial College in London and established a research group with
extraordinary distinction. Salam’s first hand experience in coping with scarce resources
and the remote location of his country prompted him to create ICTP with an aim to
foster the growth of advanced scientific studies and research in developing countries.
Salam’s vision has been fulfilled.

Abdus Salam decided to create an international centre dedicated to theoretical
physics that would pay special attention to the needs of scientists from the developing
world. In 1960, Salam outlined a proposal for the Centre, at the Tenth Annual
International Conference on High Energy Physics, in Rochester, USA. The same year
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he presented the proposal before the delegates attending the General Conference of the
IAEA (International Atomic Energy Commission), in Vienna, Austria.

Salam’s brainchild met with enthusiastic support from eminent physicists including
the Nobel Laureate Niels Bohr (who had earlier expressed reservations about crating
CERN) and later his son Age Bohr (who later received the Nobel Prize in Physics in
1975). But Salam’s ongoing efforts to secure support for the creation of the Centre
encountered a series of obstacles set in place by the IAEA’s Scientific Advisory
Committee (SAC). The Committee (including Nobel Laureate Isidor Isaac Rabi)
suggested that the creation of the fellowship programmes at existing centres of
theoretical physics could prove more cost-effective and easier-to-implement, than
creating a new Centre from the scratch. Committee members also expressed concerns
that a centre in theoretical physics would have no practical applications for developing
countries struggling to improve their living standards (see Page No.7 in [4]). It is very
glaring that Rabi who had drafted the Florence resolution urging UNESCO to create
regional science centres, had opposed the creation of ICTP.

Sigvard Eklund, a strong believer in Abdus Salam’s vision, was appointed the
Director-General of IAEA in 1961. This was the turning point and Salam’s idea
triumphed. The IAEA soon realized that the new Centre could not be created solely
with its own funds. Financial offers came from the governments of Italy with Trieste as
the candidate site; from Denmark for Copenhagen; from Pakistan for Lahore; and from
Turkey for Ankara. The most generous offer came from Italy and the man behind this
was Professor Paolo Budinich, a famous theoretical physicist in Italy. Budinich argued
that the Centre would help ease East-West tensions due to the Cold War.

After a slow but clear sailing for four years in the corridors of policymakers,
Salam’s proposal became a reality. On 5 October 1964, a group of high officials,
mostly from Italy, joined eminent physicists from around the world for the inaugural
meeting of the newly-created International Centre for Theoretical Physics (ICTP). A
seminar on plasma physics served as a platform from which ICTP was officially
launched. Abdus Salam, who spearheaded the drive for the creation of ICTP by
working through IAEA, became the Centre’s director. Paolo Budinich, who worked
tirelessly to bring the Centre to Trieste, became ICTP’s deputy director. After residing
for four years in downtown Trieste, ICTP moved to its permanent location near the
Miramare Park in 1968. Soon UNESCO also joined in extending support to the new
Centre. Over the four decades ICTP has accomplished its goals.

ICTP has been in close contacts with the accelerator laboratories from the very
beginning. Some of the accelerator-related topics are covered in the various ICTP
activities (such as Free Electron Lasers in the Winter College on Optics). 1CTP has
hosted several accelerator related activities including: /CFA Panel in June 1986; ICFA
School on Instrumentation in Elementary Particle Physics four times during 1987-1991;
and /ICFA School on Beam Dynamics and Engineering of Synchrotron Light Sources in
May 1991. Since 1991, ICTP has been regularly hosting the School on the use of
Synchrotron Radiation in Science and Technology; the next School in the series is
scheduled to be held in May 2006 (see the ICTP Calendar in [5]). The close vicinity of
the 2.4GeV ELETTRA synchrotron to the ICTP has led to collaborations. Since several
years there has been a formal arrangement between the two institutions. The ICTP-
ELETTRA Users Programme is offers access to the synchrotron radiation facility
ELETTRA in Trieste, to scientists who are citizens of developing countries and work in
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those countries. Up to an annual total of 1500 hours has been made available within
this programme for beam time applications at any of the existing ELETTRA beam lines.

Since its birth four decades ago, several scientific bodies have spawned with
headquarters in and around ICTP. Collectively, they are known as the “Trieste Science
System”, which include SISSA (International School of Advanced Study); TWAS
(Third World Academy of Sciences). ICTP is encouraging science in the developing
countries through its various visiting programmes. It is also recognizing their talent
through the prizes and medals it has instituted. This is reflected in:

e Around two thousand scientific activities (from introductory schools to
advanced workshops) have been organized on the ICTP’s premises.

e Around hundred thousand scientific visitors have been to ICTP. About half of
them came from developing countries and many of them regard ICTP as
scientific home away from home.

e Thousands of research papers have resulted from the work of the ICTP
community.

e Almost every physics PhD in the continent of Africa has some link with ICTP.

e Over eighty Nobel Laureates have given lectures at ICTP, as well as many
prestigious scientists.

In 2004, ICTP had 7134 participants in about fifty meetings totalling to 4327
person-months. 69% came from developing countries. In all 124 countries were
represented. ICTP has successfully evolved from a vision to a system [5]. ICTP was
renamed as Abdus Salam ICTP on the occasion of Salam’s first death anniversary in
November 1997.

CERN and ICTP are international institutions of advanced scientific research with
similar aspirations and understandably, their histories are intertwined. Two members of
the CERN Theory Division, Jacques Prentki and Léon van Hove, took part in the panels
of experts that encouraged the setting up of ICTP. The Scientific Council of the ICTP
(after it was setup) has been served by Léon van Hove, Victor Weisskopf and Herwig
Schopper (all three were Director-General of CERN). Alvaro de Rujula, a researcher
from ICTP became the director of the CERN Theory Division. Abdus Salam the
founding director of ICTP served for several years on CERN’s scientific policy
committee.

There is a deep and strange link between ICTP and particle physics. In the year
1964 (the year ICTP came into being) the Nobel Laureate Murray Gell-Mann
introduced the term guarks for the subnuclear particles. Gell-Mann was inspired by the
Dublin born poet James Joyce’s poem Finnegans Wake, which had the line “Three
Quarks for the Muster Mark”. Joyce had spent over a decade in Trieste, where he wrote
his masterpiece Ulysses. Joyce was driven by rhyme and Gell-Mann by symmetry!
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2.1.4 10 Years of ESRF User Operation

Inauguration of the ESRF (European Synchrotron Radiation Facility, in Grenoble,
France) on 30 September 1994 marked the end of its construction period. However, the
idea of joint European facility dates back to 1975. Its construction began in 1988 and
the first fifteen beamlines were opened to users in 1994. ESREF is supported by eighteen
countries. Twelve of them are ‘Contracting Party’ countries: France, Germany, Italy,
United Kingdom, Spain, Switzerland, Belgium, The Netherlands, Denmark, Finland,
Norway and Sweden. The remaining six (Portugal, Israel, Austria, Poland, Czech
Republic and Hungary) have been associated through ‘Bilateral Agreements’. All of
them contribute to the annual budget of about seventy million US dollars. The 6.0GeV
facility is constantly pushing experimental possibilities to new limits. It is one of the
three most powerful hard X-ray facilities along with the 8.0GeV SPring-8 (Super
Photon Ring, in Japan) and the 7.0GeV APS (Advanced Photon Source, in Argonne,
USA). Owing to their extremely high energy these synchrotrons have their specific
problems, and have forced the development of new techniques in the field of optics and
detectors to ensure the required high stability of the electron beam. In view of the very
unique challenges arising due to the extremely high energy, the three most powerful
synchrotron laboratories have signed a ‘Framework of Agreement for Collaboration’.

Now, ESRF has forty beamlines. Every year over three thousand scientists use the
facility carrying out research in physics, chemistry, materials and life sciences. In the
year 2003 there were 5140 user visits for 1282 experimental sessions with 14,273 shifts.
These figures are steadily on the rise [6].

2.1.5 Concluding Remarks

The anniversaries were celebrated not only by physicists but by the global scientific
community. They drew attention of the media and the public at large. It is time to look
ahead.

CERN is one of Europe's first joint ventures. It has become a shining example of
international collaboration. Its success paved the way for other joint initiatives such as
the ESRF and the ESA (European Space Agency). All the three institutions provided a
common platform, where the governments across Europe could work jointly towards
common goals. This definitely had a bearing on the formation of the European Union.
CERN is continually adopting by carrying out new experiments to test new species of
theories, each tested for survival against further experimental evidence. Particle
physicists are trying to explore the frontiers beyond the reach of CERN. The proposed
International Linear Collider (ILC) is a likely candidate for a joint initiative in
accelerator physics and will possibly involve participation from all the continents.
Global projects rely on collaboration. Historically particle physics has developed an
exemplary culture of international collaboration to build and operate large-scale
experimental facilities. ILC is also known as the Global Linear Collider (GLC).
Building the ILC/GLC will herald a new era in the scientific collaboration among
nations and in developing new technologies.

The generous support by the Italian government for ICTP has set a unique example
in the North-South cooperation. From the very beginning ICTP has been addressing the
problems being faced by the developing countries. ICTP held a “Conference on Physics
of Tsunamis” in March-2005, which is another evidence of its deep involvement in the
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developing countries. Salam had dreamt of creating twenty ICTPs around the world.
As part of that vision, he actively promoted the idea of advancing the cause of science
& technology in the developing countries, not only by having researchers from the
region work with their colleagues in the developed world, but also by having the region
develop its own facilities. For the region of the Middle East he had suggested facilities
including a synchrotron laboratory. SESAME (Synchrotron-light for Experimental
Science and Applications in the Middle East) synchrotron facility, hosted by Jordan, has
been a significant development. Regional Synchrotron Radiation Facilities (RSRF)
modelled after ESRF, in the continents of Africa, Asia and South America can be a step
towards that dream [7]. We need more Accelerator & Beam Physics Forums in the
underrepresented regions [8].
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3 International Linear Collider (ILC)

3.1 1ILC School

Barry Barish, Weiren Chou and Shin-ichi Kurokawa
mail to: barish@ligo.caltech.edu, chou@tnal.gov, shin-ichi.kurokawa@kek.jp

The International Linear Collider (ILC) is the next major accelerator project
proposed by the world particle physics community. In order to train young generations
for this project, there will be an International School for Linear Colliders. The school is
co-sponsored by the GDE, ICFA Beam Dynamics Panel and ICFA ILCSC. An
Organizing Committee has been formed. It has nine members:

GDE — Barry Barish (Caltech, Chair)

ICFA Beam Dynamics Panel — Weiren Chou (Fermilab)

ICFA ILCSC — Shin-ichi Kurokawa (KEK)

Europe — Jean-Pierre Delahaye (CERN), Rolf-Dieter Heuer (DESY)
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Asia — In Soo Ko (PAL), Kaoru Yokoya (KEK)
Northe America — Alex Chao (SLAC), Paul Grannis (Stony Brook / DOE)
The committee had its first meeting on August 17, 2006 at Snowmass during the

2" ILC Workshop. It decided that the school will take place May 19-25, 2006 in
Sokendai, Hayama, Japan. (Sokendai is a graduate university located about 70 km south
of Tokyo.) The students and lecturers will be chosen from three regions: Asia, Europe
and North America. A Curriculum Committee and a Local Committee will be set up
soon. The former will be responsible for selecting courses and students, identifying
lecturers and sending out invitations; the latter for web site, posters, budgeting and on-
site organization of the school. A more detailed announcement of this school will
appear in the December issue of this newsletter.

3.2 High Gradient Superconducting RF Cavities

Hasan Padamsee, Cornell University, Ithaca, NY 14853
mail to: hsp3@cornell.edu

3.2.1 Introduction

Gradients and Q’s in the dominant ILC candidate structure have shown steady
improvement, reaching 35 — 40 MV/m over the last two years using the best techniques
of electropolishing, high pressure rinsing and 120° C baking for 48 hours. Above 40
MV/m, the surface magnetic field encroaches the range of the rf critical magnetic field,
believed to fall between 1750 and 2000 Oe, depending on the theory. One way to
circumvent the limit is to modify the cavity shape to reduce the ratio of peak surface
magnetic to accelerating field. Two candidate shapes have evolved: the Re-Entrant
shape (RE) and the Low-Loss (LL) shape. Although field emission is aggravated by
higher electric fields, it does not present a brick wall limit because high pressure water
rinsing at 100 bar eliminates micro-particles which cause field emission. The record
field in a single cell re-entrant cavity is now 47 MV/m corresponding to a surface
magnetic field of 1790 Oe and a surface electric field of 103 MV/m.

3.2.2 Review of Progress in Cavity & Cryomodule Gradients

The superconducting linear collider collaboration has made significant advances
during the past decade. More than a hundred 9-cell structures have been produced by
industry. There has been a steady rise in 9-cell cavity performance at the TESLA TEST
FACILITY (TTF) due to material and process improvements. Chief among these have
been high purity, starting niobium sheet material (residual resistivity ratio, RRR =~ 300),
eddy current screening of niobium sheets to eliminate large (> 100 um diameter)
defects, careful electron beam welding procedures in a good vacuum (= 107 torr),
controlled (< 15° C) buffered chemical polishing (BCP) in a mixture of acids (HF,
HNO; and H3;PO,) to remove 100 pm of surface damage layer, 1350° C titanium heat
treatment to post purify the niobium to RRR values of 600 or higher, BCP of the inside
and outside to remove titanium deposited during the post purification, high pressure
rinsing with 100 bar water to remove micro-particle contaminants that cause field
emission, followed by drying and assembly in a Class 10 clean room environment.
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As cavity gradients advanced, clean assembly techniques for cavity strings with
input couplers and cryomodules continued to improve so that cryomodule performance
has also been rising steadily [1]. The difference between vertical test results and
cryomodule results is decreasing as is the spread in gradients. Measured dark currents
(average: 20 nA) are below acceptable values, the goal being < 50 nA at 35 MV/m per
cavity, which would correspond to a 250 mW heat load.

3.2.3 35 MV/m by Electropolishing & Mild Baking

Over the last three years, the use of electropolishing combined with mild baking
(100° — 120° C, for 50 hours) has yielded CW gradients between 35 - 40 MV/m to meet
the one TeV upgrade requirement for the ILC. Fig. 1 shows the performance of six best
9-cell cavities at TTF[1] as tested in a ver