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ITER Negotiators Launch Site
Selection Process

Delegations from Canada, the European Union,
Japan and the Russian Federation met in Toronto
during the week of September 16 to negotiate the
implementation of the ITER fusion project. A press
release September 18, a the conclusion of the
meetings, stated, "A notable accomplishment was
the commencement of the process for the site &
sessment as a group of international experts began
in the framework of the Negotiations with the &
sessment of Canadas proposed site at  Clarington.
An assessment of the Japanese site at  Rokkasho-
mura was carried out in October and the European
sites at Cadarache in France and Vanddlosin Spain
will be carried out in early December.

The release stated, "Also of significance was the
agreement on arrangements for the transitional
phase towards the possible joint implementation of
ITER in 2003. These arrangements would be under
the auspices of the International Atomic Energy
Agency (IAEA), represented at the Negotiations
meeting by Dr. Robert E.H. Clark. Dr. Clark noted
the IAEA is pleased to offer its continuing sup-
port.”

The release notes, "In addition, significant progress
was made on the full range of other issues includ-
ing matters such as the treaty to implement ITER
(the Joint Implementation Agreement) and organ-
izationa structure.”

Japan provided a forma document of the site pro-
posal of Rokkasho-mura at this meeting and ex-
plained its excellent characteristics for the ITER
site. Representatives of Aomori prefecture stated
that Aomori welcomes the opportunity to offer a
ste for ITER as well as the Negotiators vidt in
October.

The negotiators and technical experts are having a
full date of meetings in Japan, Spain, France, and
the Russian Federation with a view to finalizing the
Joint Assessment of Specific Sites by early next
year and completing the drafting of the Joint Im-
plementation Agreement by mid-2003.

At the conclusion of the meeting, the delegations
were unanimous in expressing their optimism at the
substantial progress made on the issues critical to
the implementation of the ITER project, in par-

ticular the successful beginning to the process for
the Joint Assessment of Specific Sites.

The meseting of the negotiators in Rokkasho, Ao-
mori Prefecture, Japan, was held on October 29 -
30, 2002. In addition, Japan invited al delegations
to attend the International ITER Forum to be held
on the 31t of October hosted by Aomori Prefec-
ture. An ITER Symposium, hosted by Japan Fed-
eration of Economic Organizations, was held in
Tokyo on the 1st of November.

The meetings to review the proferred dites in
France and Spain will take place December 3-14.

For further information, contact:

Canada:
Laura Ferguson, laura@itercanada.com
Jim Campbell, jicampbe@nrcan.gc.ca

European Commission:
Jean-Pierre Rager, jean-pierre.rager@cec.eu.int

French Site Information:
Jean Jacquinot, jean.jacquinot@cea.fr

Spanish Site Information:
Carlos Algaldre, carlos.agjaldre@ciemat.es

Japan:
Satoru Ohtake, ohtake@mext.go.jp

Russian Federation:
Y ury Sokolov, sokolov@minatom.ru

I TER Negotiations Continue in Japan

At their Sixth Negotiations Meeting, delegations
from Canada, the European Union, Japan and the
Russian Federation continued to progress on nego-
tiating the implementation of the ITER fusion e+
ergy research project. The Meeting was held Octo-
ber 29-30 at Rokkasho-mura in the Aomori Pre-
fecture - the location of the site that Japan has d-
fered to host the ITER project.

At the start of the meeting, Mr. Yoshiro Mori, the
former Prime Minister of Japan and the Chairman
of League of Diet Members for Fusion Energy
Promotion, made a welcoming address to the dele-
gates. He said that energy issues are important to
achieve human prosperity, world peace and earth
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environment conservation and thus Japanese Gov-
ernment as a whole should promote the ITER prg-
ect under international collaboration to redize the
fusion energy. Then Mr. Morio Kimura, the Gover-
nor of Aomori Prefecture, stated that Aomori
would like to host ITER and contribute to the inter-
national society through the promotion of the proj-
ect.

Within the framework of the Negotiations, the joint
assessment of the Japanese site at Rokkasho-mura
was recently undertaken. This followed the assess-
ment in September of the proposed Canadian site at
Clarington. With the successful conduct of these
two assessments, the Site review process is at the
halfway mark. The last two Site assessments will be
held in December at the two Sites proposed by the
European Union — one at Cadarache in France and
another at Vandellosin Spain.

The EU Delegation distributed to Participants cop-
ies of the technica dossier supporting the French
site candidature, and gave an overview presenta-
tion, emphasizing the strong scientific and technical
infrastructure aready existing at the site as an m-
portant factor for the success of the project.

Significant progress was aso made on awide range
of other issues including matters such as the treaty
to implement ITER (the Joint Implementation
Agreement), procurement alocation and the intel-
lectual property rights that would accrue to partici-
pants in the project. The Negotiators agreed that
the international organization responsible for m-
plementing the project would be caled the ITER
International Fusion Energy Organization.

It was agreed that technical activities would be
conducted during the transition period between the
end of the current Coordinated Technical Activities
and the establishment of the ITER Internationa
Fuson Energy Organization. The ITER Transi-
tional Arrangements will be established for this
period. They will provide for technical and engi-
neering continuity and prepare for the entry into
force of the Agreement.

Further meetings are planned for the negotiators
and technica experts over the next few months. It
is intended to finalize the Joint Assessment of Spe-
cific Sites by early next year and complete the
drafting of the Agreement by mid-2003.

At the conclusion of this Sixth Negotiations Meet-
ing, the delegations reaffirmed their belief that the
critical issues are being successfully addressed and
they are well on their way to implementing the
ITER fusion energy research project.

The next meeting of the negotiators will be held in
Barcelona, Spain on December 9-10, 2002, fol-
lowed by the Eighth Negotiations Meeting in St.
Petersburg, Russia on February 18-19, 2003.

Japan invited al delegations to attend the Interna-
tional ITER Forum hosted by Aomori Prefecture to
be held on the 31st of October.

ITER Background

ITER, which means “the way” in Latin, is an inter-
national fusion energy research and development
project with the goa of taking the next major step
in the development of fusion energy as a safe, clean
and sustainable energy source for our planet. The
ITER International Fusion Energy Organization is
the entity that will implement ITER.

Fusion is the energy that powers the sun and the
stars. Research into fusion has been conducted
since the 1950's, and recent advances have intensi-
fied interest in the technology. It is inherently safe
and clean - any change in the process will result in
an immediate shutdown and no fuel waste or
greenhouse emissions are produced.

ITER would be the world's largest international
cooperative research and development project next
to the space station and would be constructed for
approximately $4 B US over 10 years and operated
for about the same amount over 20 years.

The international ITER co-operation was launched
in 1987. The design of ITER and building of key
prototype components was completed in 2001. Ne-
gotiations began in November 2001 towards the
joint implementation of the project — where it will
be built, how the costs and procurement responsi-
bilities will be shared, and how it will be managed
and operated.

Current ITER participants are Canada, the Euro-
pean Union, Japan and the Russian Federation.
China has approached the ITER participants re-
garding terms for joining the ITER negotiations.
The U. Sis considering whether to rgjoin the ITER
project.

Four offers to host ITER have been submitted. The
first was from Canada with an offer to host ITER at
its Clarington site near Toronto, submitted on June
7, 2001. On June 5, 2002 three additiona site offers
were submitted, two from the European Union, one
at Cadarache, France and one a Vanddlos, Spain,
and one site from Japan at Rokkasho-mura in Ao-
mori Prefecture.
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Under the framework of the Negotiations, a group
of international experts is conducting the Joint As-
sessment of Specific Sites.

Upcoming Negotiations Meetings are planned for
Barcelona, Spain December 9-10, 2002 and St. Pe-
tersburg, Russia February18-19, 2003.

For more information, vist the following ITER-
related websites:

- www.iter.org

- www.itercanada.com

- http://www-fusion.cemat.es/fusion/iter/I TER-
eng.html
- http://mww-fusion-magnetique.cea.fr/

- www.efdaorg

- www.jaeri.go.jp

- http://mww.pref.aomori.jp/iter/index.html
- www.iterru.ru

- Www.mext.go.p

New US Planning Effort Starts

Following up on a request from US Department of
Energy (DOE) Office of Science director Ray Or-
bach (FPR, Sep/Oct 2002) DOE's Fuson Energy
Sciences Advisory Committee (FESAC) has estab-
lished a panel "to develop a plan with the end goa
of the start of operation of a demongtration power
plant in approximately 35 years." The panel is ke-
ing chaired by Rob Goldston, director of the
Princeton Plasma Physics Laboratory. The panel
plans to make a preliminary report to the full Fe-
SAC a its next meeting November 25-26 in
Gaithersburg, MD. A find report is due in March.
The pand held meetings October 3-4 at Princeton
Plasma Physics Laboratory, October 28-31 at the
Lawrence Livermore National Laboratory and No-
vember 15-17 in Orlando, Florida. Following its
preliminary report to FESAC, the panel has sched-
uled a community workshop for January 13-14 and
a panel meeting Jan 15-16 in San Diego, to help
prepare its fina report.

The charge letter from Orbach to FESAC chairman
Richard Hazeltine (posted at http://fire.pppl.gov)
says that the preiminary plan should "both provide
a generd plan to achieve the aforementioned goal
and identify those significant issues that deserve
immediate attention." The charge says that the
more detailed plan, "upon which budgeting exer-
cises can be based,” would be "most useful” if it:

- ldentifies all important technica and scientific
issues, the tasks that would lead to their resolution,
and the sequence in which these tasks should be
accomplished in order to reach the program goa
most effectively;

- |dentifies specifically al of the mgor facilities
needed to support the tasks, and provides the mis-
sion and approximate cost of each facility;

- Provides a set of genera performance measures
by which the progress toward the accomplishment
of the tasks and/or the mission of related facilities
can be measured;

- ldentifies key decision points where choices can
be made among the various concepts and technolo-
gies being pursued; and

- To the extent possible, an estimate of the overal
cost of such a plan, and optimum funding sce-
nario(s).

The following persons have been appointed to the
panel by FESAC chair Hazeltine:

M. Abdou, UCLA

C. Baker, UCSD

M. Campbell, Genera Atomics

V. Chan, Genera Atomics

S. Dean, Fusion Power Associates

R. Goldston, PPPL, chair

A. Hubbard, MIT

R. lotti, CH2M Hill

T. Jarboe, U. Washington

J. Lindl, LLNL

G. Logan, LBNL

K. McCarthy, INEEL

F. Ngjmabadi, UCSD

C. Olson, Sandia National Laboratories
S. Prager, U. Wisconsin

N. Sautoff, PPPL

J. Sethian, US Naval Research Laboratory
J. Sheffield, ORNL

S. Zinkle, ORNL

Messages may be sent to the group as awhole at:
devpath@pppl.gov
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JT-60 Results Featured in ANS
Journal

The American Nuclear Society journal Fusion Sci-
ence and Technology (September/November 2002
issue) is devoted to a set of papers summarizing the
history and results from one of the world's mgor
tokamak fusion experiments: JT-60. Writing in the
Preface, Akio Kitsunezaki (Japan Atomic Energy
Research Ingtitute, Naka) writes "For Japan, JT-60
has been a historically remarkable project because
this is the first large-scale project in which we &-
tacked a large milestone without precedent in the
world and succeeded to stand on the front line of
the world fusion research.” He says, "We arein the
midst of a change in the history of fusion research
and development from an age led by the world's
three large tokamaks (JT-60, JET and TFTR) to the
fusion experimental reactor, ITER."

For information on how to obtain a copy of this
issue contact the editor, Nermin Uckan
(uckanna@ornl.gov) or visit the ANS web dste
(http://ww. ans. org).

TEXTOR Gets A New High Power
Gyrotron

Engineers from the FOM-Indituut voor Pas-
mafysica 'Rijnhuizen” together with their Russian
colleagues have installed a new 140 GHz gyrotron
a the TEXTOR tokamak of the Ingtitut fur Plas-
maphysik of the Forschungszentrum Julich in Ger-
many. The gyrotron was manufactured by Gycom,
a world leading manufacturer of high power and
high frequency gyrotrons. After many months of
intense preparations, the work of the project team
culminated on Thursday November 7 with the
achievement of the first 10 s, 670 kW pulse. Fol-
lowed somewhat later by the completion of the ac-
ceptance test and official signing of the acceptance
protocol. During the factory acceptance test in
Moscow aready 850 kW had been achieved for up
to 3 s pulses, and over 1 MW for short (100 ms)
pulses. The specifications for the gyrotron are a
power of 800 KW in pulses of over 3s.

The gyrotron is one of the mgor new tools at
TEXTOR, which are at the basis of the FOM e
search programme on high temperature, fusion
plasma physics. The 140 GHz microwaves are &-
sorbed by the electrons in the plasma at a harmonic
of the eectron cyclotron frequency. The micro-

waves can be used both to heat the plasma, ECRH,
as well as to drive current, ECCD. In the past the
FOM researchers on TEXTOR performed their re-
search on ECRH and ECCD with a 0.2 s, 300 kW,
110 GHz gyrotron. This meant that both the pulse
length and power were rather limited compared to
typical timescales and power levels in TEXTOR,
which comes equipped with over 2 MW of heating
through neutra beam injection, NBI, and with 2
MW of heating through ion cyclotron resonant
waves, ICRH. Both have pulse lengths of 10 s, i.e.
the maximum duration of a TEXTOR discharge.
The new gyrotron brings ECRH at once on a par
with NBI and ICRH in terms of pulse length and
power. But not in the measure of localization of the
heating or current drive, on this point ECRH/ECCD
by far surpasses the capabilities of either NBI or
ICRH.

The extreme localization of the ECRH and ECCD
is a the heart of the FOM research programme on
TEXTOR: with it the researchers intend to study
and manipulate the structure of the plasma on the
mesoscale. For example, structures in the magnetic
field known as magnetic idands will be controlled
by proper localization of the ECRH or ECCD in or
near the idand. A second example is the fine tuning
of the magnetic winding number profile through
ECRH/ECCD, which should provide a handle on
the transport in tokamaks.

For further information, contact:
Egbert Westerhof
http://ww.rijnh.nl/users/E. Wst er hof

Record High Magnetic Fields
Produced in UK

Using a new technique, researchers from Imperia
College, London, and the Rutherford Appleton lab
in the United Kingdom have created super-strong
magnetic fields that are more intense than previous
magnetic fields created on Earth and up to a billion
times stronger than Earth’s natural magnetic field.
Such intense magnetic fields may enable research-
ers to recreate extreme astrophysical conditions,
such as the atmospheres of neutron stars and white
dwarfs.

At the Rutherford Appleton Laboratory near k-
ford in the UK, researchers a the VULCAN facility
aimed intense laser pulses, lasting only picoseconds
at adense plasma. The resulting magnetic fields in
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the plasma were on the order of 400 MegaGauss.
To determine the magnitude of the fields, the e-
searchers made polarization measurements of high-
frequency light emitted during the experiment. Re-
cent measurements suggest that the peak magnetic
field in the densest region of the plasma approaches
1 GigaGauss. Due to technological advances, peak
laser intensities are likely to increase till further
and consequently even higher magnetic fields may
soon be possible, the researchers said., making it
possible to put models of extreme astrophysical
conditions to the test.

Measurements on Omega Laser
Advance

A capability has been developed on the OMEGA
laser a the University of Rochester to simultane-
oudy implode a fusion capsule in a direct-drive
configuration while acquiring two nearly orthogo-
nal images of the implosion via x-ray radiography.
The implosion is driven using 40 of OMEGA’s 60
beams, the remaining beams are used to illuminate
apair of backlighter foils with 10 beams each. The
energy of the 40 drive beams can be adjusted to
produce either a symmetrica implosion with 2%
rms illumination nonuniformity or a nonidea im-
plosion with a dowly changing and controlled 5:1
variation in drive uniformity around the 1120
micron diameter4 capsule. This data is useful for
validating the performance of numerical codes
when there is departure from ideal symmetry.

LLNL Tests Laser Ignition Targets

Scientists at the Lawrence Livermore Nationa
Laboratory (LLNL) in the US have successfully
filled a prototype ignition target in the Deuterium
Test System there as part of the Nationa Ignition
Facility (NIF) preparations program. They note
that dl current designs of indirect-drive ignition
targets for NIF include cryogenic solid-fudl layers
in the target capsule. These targets require specia
cryogenic support equipment. Recently, the LLNL
scientists have successfully tested some critical sci-
entific prototypes of this equipment.

Because many of the ignition capsules would burst
if filled to the required pressures, they must be
cooled to cryogenic temperatures before they are
removed from their fill cells, and then maintained
a these low temperatures until shot. The LLNL

tests consisted of inserting an assembled indirect-
drive target, including a capsule in a hohlraum with
thin polymer windows over the laser entrance holes
(LEH), into afill cdl, diffusion filling the capsule
to 400 atmospheres with deuterium without break-
ing the thin LEH windows, and cooling the target
after fill. The target was then removed from the
cold fill cel by attaching it to a specialy designed
cryostat. The target, with the filled capsule, was
maintained in this cryogenic state for severa days.
This is the first test demonstration of these crucial
steps for fielding indirect-drive ignition targets. Its
success adds technical confidence to the design
concept of the NIF cryogenic target systems, the
scientists say.

TFTR Decommissioning
Completed on Schedule

Decommissioning and remova of the Tokamak
Fuson Test Reactor (TFTR) at the Princeton
Plasma Physics Laboratory (PPPL) has been sic-
cessfully completed. TFTR was one of the world's
largest and most successful experimental fusion
machines. TFTR was shut down in 1997 following
15 years of operation. During its experimental life,
it set records for fuson performance and made
major contributions to the development of fusion as
a long-term energy dternative. The PPPL team
finished the removal of TFTR on schedule and u-
der budget.

"This marks the end of an important chapter in the
history of fusion,” said Raymond L. Orbach, Di-
rector of the Office of Science, which oversees
PPPL for the U.S. Department of Energy. "The To-
kamak Fusion Test Reactor achieved many firsts
that brought us closer to an era of fuson power.
Now that the decommissioning of TFTR has been
completed safely, on schedule and under budget, in
keeping with Office of Science best practices, we
look forward to continued contributions in fusion
power research from PPPL."

PPPL Director Robert J. Goldston noted, "The u-
precedented scientific success of TFTR experi-
ments has now been followed by its safe disman-
tling and remova. Not only did TFTR greatly ai-
vance fusion science, but its safe, cost-effective,
and efficient decommissioning aso demonstrates
the promise of fusion as an environmentaly
attractive, economical energy source.”

02002 Fusion Power Associates All Rights Reserved



November/December 2002

Fusion Power Report

Page 57

TFTR was the world's first magnetic fuson device
to perform extensve scientific experiments with
plasmas composed of 50/50 deuterium/tritium (D-
T), the fuel mix required for practical fusion power
production, and aso the first to produce more than
10 million watts of fusion power. In 1995, TFTR
attained a world-record temperature of 510 million
degrees centigrade - more than 25 times that at the
center of the sun.

Since the completion of D-T experiments on TFTR
in 1997, PPPL has focused on nurturing the best
new ideas in fusion research, both in advanced to-
kamaks and in innovative confinement configura-
tions. Two magjor experimental projects, along with
increased theory and computation, will anchor this
program. The first, the National Spherical Torus
Experiment (NSTX), is dready producing an in-
creased understanding of fusion physics. The sec-
ond, the National Compact Stellarator Experiment
(NCSX), now being designed, will provide further
insight into the capabilities of stellarators, particu-
larly for stable, continuous operation.

Work on the remova of TFTR began in October of
1999. The experiment stood 24-feet tall with a d-
ameter of 38 feet. It contained an 80-ton doughnut-
shaped vacuum chamber, 587 tons of magnetic
field coils, a 15-ton titanium center column, and a
massive stainless-steel support structure. TFTR's
use of afud mixture containing tritium, a mildly
radioactive form of hydrogen, added to the chal-
lenge of its safe and environmentally sound re-
moval.

The most chalenging aspect of the TFTR disas-
sembly was the segmentation of the 100-cubic-yard
vacuum vessel. Use of conventiona technologies
such as abrasve sawing and flame cutting could
not satisfy health and safety concerns. PPPL's engi-
neering team effectively addressed al challenges
by developing an innovative system - Diamond
Wire Cutting used in conjunction with a concrete
filling technique - which reduced worker radiation
exposure, airborne emissons, and waste genera-
tion. PPPL's unique and innovative application of
Diamond Wire Cutting earned the Laboratory the
New Jersey Society of Professiona Engineers
2002 Outstanding Engineering  Achievement
Award.

New UK Website on Plasma
Physics Established

The UK Institute of Physics, Plasma Physics group
has recently opened a new web site at:
http://www.plasma-physics.info.

This site provides:

* an open forum for discussions and creating net-
working opportunities across Europe.

* asystem for advertising one day meetings and
includes an electronic 'Abstract submission system'
to help organise events.

*details of bursaries available from the |IOP Plasma
Physics Group and how to win them.

* aforum for students and established researchers
to pose and discuss technical problems related to
Plasma science.

American Physical Society Award
to Sandia's Director

The American Physical Society (APS) has awarded
Sandia Nationa Laboratories Director C. Paul
Robinson the George E. Pake Prize for his out-
standing leadership and research accomplishments.

Robinson joined Sandia in 1990 and became labs
director and president in August 1995. He served as
chief negotiator from 1988-90 and headed the
U.S.delegation to the U.S/U.S.S.R. Nuclear Test-
ing Talks in Geneva. In the early 80s, while avice
president of Ebasco, Robinson aso served for a
time as a member of Fuson Power Associates
Board of Directors.

In awarding Robinson the Pake Prize, APS cited
him "for his leadership roles as Director of Sandia
Nationa Laboratories and as head of the U.S. dele-
gation to the U.S/U.SSR. arms control taks in
Geneva, and for his pioneering contributions to the
development of high explosives lasers, e-beam ini-
tiated chemical lasers, and molecular laser isotope
separation methods."
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Said Robinson of his award, "I could not be more
pleased that the APS selected me for the George E.
Pake Prize. I've dways fdt that | must be one of the
luckiest people on the Earth, to be able to pursue a
career in physics and aso get the chance to serve
the nation as a U.S. ambassador. But the Pake Prize
is yet another unexpected reward. | want to thank
all of the people at Sandia who team with me daily
to do the wonderful work of this great laboratory; |
am quite sure that it was your contributions that
made the difference in this selection.”

The George E. Pake Prize recognizes and encour-
ages outstanding work by physicists combining
origina research accomplishments with leadership
in the management of research or development in
industry. The prize consists of $5,000, a certificate
recognizing the recipient's achievements, and an
alowance for travel to an award ceremony.

Partnership in Basic Plasma
Science and Engineering

The Directorates for Engineering, Geosciences, and
Mathematics and Physical Sciences of the NSF and
the Office of Science/Office of Fusion Energy Sci-
ences of the Department of Energy are continuing
in FY2003 the joint Partnership in Basic Plasma
Science and Engineering begun in FY1997 and
continued in FY2000. As stated in the original so-
licitations (NSF 97-39 and NSF 99-159), the goa
of the initiative is to enhance plasma research and
education in this broad, multi-disciplinary field by
coordinating efforts and combining resources of the
two agencies. The initiative will address funda-
mental issues in plasma science and engineering
that can have impact in other areas or disciplinesin
which improved basic understanding of the plasma
state is needed.

The Progran Solicitation for the FY 2002
NSF/DOE Partnership in Basic Plasma Science and
Engineering has been published. This is the main
announcement of opportunity under the partner-
ship. This is the third announcement (made on a
three year cycle). It can be found at

http://www.nsf.gov/pubs/2002/nsf02184/nsf02184.
htm

Calendar

Nov 11-15 44" Annual Meeting of the APS
Division of Plasma Physics. Orlando,
Florida. http://www.aps.org/meet/DPP02

Nov 17-21 15" ANS Topical Meeting on
the Technology of Fusion Energy. Wash-
ington, DC http://www.ans.org/meetings/

Nov 25-26 USDOE Fusion Energy Sciences
Advisory Committee (FESAC) public
meeting. Marriott Hotel, Gaithersburg, MD.
Contact: abert.opdenaker@science.doe.gov

Dec 3-4 Fusion Power Associates Annual
Meeting and Symposium, “Fusion Power:
Looking to the Future.” Washington, DC
http://fus onpower.org

Dec 9-14 International Conference on the
Frontiers of Plasma Physics and Technol-
ogy. Bangalore, India. Contact:
taradesai @mib.infn.it
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