KAERI/ RR-2286/ 2002
X E2 H 3N

SMRITEI| S| FHF W 52
U AEE 8N W A7

Promoting International Cooperation and Public AcceptanCe
in Utilizing Proton Accelerator Technology

A F 7B
FEAAY AT 2

H
i
Ny
My
i



A

ol

oy

30.

11.

2002.

L k.

F

(=)
=]

HIME HE

>

=~
(=)

x|

=N

by

o}

ofl

®"

g

o}

of
Ho

o4

o0

X

]

KH

ol



Moo=
UMRZET|Se IRWAWL £ L ABY £84 3 AT
CHTiee] B 3 ey

SHAHSH At BEMANE iR = LMXFET[E9

= o
OlAl TEE[O|AIY Sl UARIIUTEI|SHLAYOR BF 0 2b0] 23
1

AR erel g U e
AT BMAIIET| AMESe BB} Husse metsiol Ralm Bep|eHol el
¥E|7| 9i5t0f ARWS VNG IS EEE ol - - ool HSANTE FYH 23]
of WH RES MAN JEIAMESI HPHEE AMACL o2 CiEo MEUBE
S8 EHBSS TUSIHUS, oFel oTIlH, B, AYRALH, SolM 2Fste 203
ol4bo| AbRiMTIBlof AHA{sto] Abelof Chet XIX|E o] Zof whelch

SUelolM SRE NHEE EAESD o8 slEoz T JBFE AAHS HYs|
Slgh BAHH Fawelz UL slel WFaSTe Hels RNt 53, Y=o
KEK2t =2 IHEPRIS| Y s 2R ste 3.5 - ¢ 332te LHXItE7] FHA7)s
U B8I|E N J1ETIAMe BERSS S Helg TAHEED AUck

Aol MED Melel Motz Teisteld AldlM TEHE YMRIISIIE BESHE
NT/BTAT &2 Zotel HAFAUMES MEstE 7|&sten, nlegfe JdXItET| g#8e =
istetl U 287 E |47 98 olEXN=Z2 Y Y N E 78 skt £
47| 8o MHg st ojelel dTelHe 2 95t Ji4| ofSstne Ul
1, Fuel BAEE XYt datMES CiMoz H1E o BSLE i stect



okLy

13|, Workshop, Al

L Ao
[ [=Jr=1

s &

Fod 72 ufieloffM

5t M AIIET|e O g

21MZ] of=y

G

£ o[E0f 2o, ttot

ek XX

5]

Zofoll st =alel of

o

ol

7l&

M

H

It =

ol

L

Fdch

[

b &7t

=0| #Xs

A|

ch

v a

of HrAstict ojaj e

=|
=)

2 o A Al

ik

7170 AL 9]

to Ol EAt

5

|

o
A

H TS

5|

X

!

4 o

i

=13
=

o

e
10

—t
1o

K

org

23 tgo

—/

Higto 2 =2 X &

:rL

TORO A, CHE2F THHT7(A A

NS

=2
(=]

7l #&n dlof

= 7t5F
b

=

f)
T

JERVIAIME B

El

._OHH

gef of

b

__O._
00

E

SEEOM ot

At 2
=o

tx| 7224wt ojzjel A

— [ AL
Site= TS H

il

70

<

ol

<
KT

ol

b o

S

t

g

2 N

DN
wol
=y
0J
Ki

ol

L]

Atgol Hest #Xlof 2ot ExjrijuA o 282 7o

1
i
ol

ool AESt N SHAIIET| /3N

=
Ijo

FAIf ==

EHE IHZE

AHE

g Zolch =u SRS

ol
AA

ME= FEEI[Al ol M

2

e
ol
1o

™
4

oK

TE

of

=2
=)

L

k=1
=

O|Mol = 77|

=
=

dNPERET

0f Atgiel HolZA7el oj&Xt=z el A3k

olgfe| Hetatstojs I o

X0
50

ol
i)

ol

o
Tol

o

ol
o

o]
%0
K

o
o4

=
__04

ilof
~nO

O
[
ol

T

)

517

st o] MEZE3e 21M7] 1}

§
o|Ct.

A

ol

__o_E
(Ho

[ ZHeD Af

Kl

1
)

o
ol

W_E

J4

ol
il
K

]
b

K4
=l

<

~

S

toiof

5

=}
=

, 218712 2jgted A Mof

s

=

Aot

Sl

THE| o %

=

zolct, ol

stal T &stofor &

Zolct,

S

2lo| 2o

ol 225t &8

ol
ol
[\

i



SUMMARY

I. Title of the Study

Promoting International Cooperation and Public Acceptance in Utilizing Proton Accelerator
Technology

II‘_ Necessity and Objectives of the Study

Proton engineering is to deal with nucleons(protons and neutrons), and its main tool will be a high
power proton accelerator which is 10 be established within next 10 years in the frame of Proton
Engineering Frontier Project. The Project will be able to realize the accelerator as a national
fundamental research facility so as to be utilized in achieving future original technologies which can
be promoted to venture businesses.

It is necessary for public to understand the meaning and importance of the Project and support it
so that Project activities such as site preparation can be efficiently completed. And, in order to
strengthen domestic technical background of the Proton Engineering and to enhance research
activities using the accelerator, it is required to establish a sound plan of international cooperation,
to plan beam utilization researches to support important future industrial technology development in
NT/BT/ST, and to develop user program 1o establish domestic foundation in utilizing the
accelerator.

llI. Contents and Scope of the Study

In order to convey informations on the status of proton accelerators in the advanced countries
toward public and domestic science societies, 2 teams consisting of reporters. professors,
researchers and govemnment officers were dispatched to famous accelerator organizations in
Europe. Along with public relations activities through newspapers and broadcasting, there were
more than 20 times of Project presentations requested by various local governments, universities,
and scientific societies, which resulted in strong support of the Project from various societies.

Based on collected informations through actual visits to and internet surveys on foreign
accelerators, a recommendation of international cooperation scheme has been made to
complement domestic technological weak points, and there were preliminary discussions with some
foreign organizations for that purpose. Especially, KEK of Japan, IHEP of China and KAERI are
deliberating on planning detail cooperation programs in developing and utilizing accelerators among
3 countries.

Considering selective and focussed supporting strategy due to limited resources, some research
items related with NT/BT/IT and utilizing proton beam were selected and planned to be
implemented in the Project. And a user program development project was planned and
implemented in the Project in order to be prepared for future use of the accelerator. In addition, in
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order to increase the number of accelerator users and to upbring junior researchers for future
days, an accelerator summer school was planned and held in KAERI invitihng prominent foreign
and domestic lecturers.

IV. Results of the Study

Following public relations activities through newspapers and broadcasting, numerous Project
presentations, along with workshop activites and guides through KAERI's facilities, greatly
contributed to enhancing public understanding of and support to the Project. Further more, it was
widely accepted that Proton Engineering would be essential in developing 21 century's original
technologies. As a result, significant number of universities and local governments are wiling to
donate a site, and therefore, to invite the Project.

Complementary planning of the Project as well as implementation of its research programs were
performed considering possibility of early industrialization of research items utilizing proton beams.
Established international cooperation scheme was reflected into the Project plan and are partly
being implemented in cooperation with some foreign organizations. It is recommended that, with
those organizations with world famous accelerator facilities, KAERI is to cooperate in the field of
beam utilization in their facilities and of user facility establishment, and with those organizations
executing a high power proton accelerator project, in the field of accelerator technology
development and for future use of their accelerator facilities. The accelerator summer school will
form a concrete pattern of upbringing young scientists endeavoring to use accelerators.

V. Application of the Results

It is expected that the results of the study including collected informations will be widely applied to
the execution of the Project, such as in securing a site for the Project, in establishing international
cooperative relationships with foreign accelerator organizations and implementing detail collaborative
activities. Taking advantage of well-established relationships with some foreign organizations
through this study, progress of the Project will be periodically reviewed by foreign experts and
international accelerator workshop as well as summer school will be held with foreign experts’
support. Even before the accelerator installation of the Project, researchers involved in beam
utilization studies and in the user program will be able to have access to foreign accelerators.

Efforts should be continued to establish a firm foundation of securing and utilizing a domestic high
power proton accelerator. In this respect, young scientists should be cultivated, beam utilization
experiences be added and its research fields be widened, and plans of achieving industrial
technologies and generating ventures be established. Our priority should be given to developing
industrial technologies utilizing medium energy proton beams, where advanced countries are not
concerned much. And, among 3 far-eastern countries, technical cooperation should be
strengthened to the extent of coordination in planning accelerator facilities and in sharing the use
of facilities. Our spallation neutron source should be planned to meet domestic needs as a 21ist
century’s fundamental research facility in korea. Al of these tasks require applications of resulted
informations and experiences from this study.
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oJH o] KEKoA <dg Tdo} 373 - F - ¢)7H9) Mini-Workshop 717t &) ACFA
HPPA Working Group Meeting2 zti ©o]& A&Qs 9t 22 KEK7E #48]3F o] 9]
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ACFA HPPA Working Group Meeting Minute (Draft)

Participants: Shouxian  Fang (IHEP), Yoshishige  Yamazaki(JAERI), Kazuo
Hasegwa(JAERI), Xialing Guan (IHEP), Po Kook Joo(KAER), Yong-Sub Cho(KAERI),
Shuichi Noguchi(KEK), Satish Chandra Joshi(CAT), Hitoshi Kobayashi(KEK)

Time: December 11th, 2002

Place: Meeting Room, 1F, Building 3, KEK

First, Joo (KAERI) gives an introductory talk entitled “What should we prepare for
international cooperation?” After this talk discussion started. Following is a brief
summary of the discussion.

1. We should not refer to ADS in the HPPA collaboration for the time being, in order to
avoid the unnecessary confusion with the politically delicate matter.



2. Establish communication channels. Bilateral agreement will be easier to form than
multilateral one. Multilateral collaboration will be encouraged by, for example,
mini-workshop like this.

3. Collaboration by exchanging experts is useful. Although the funding of the travel
expenses is a problem, the following scheme may work: the air ticket is supported by
the institute of the expert, while the local expense is supported by the host institute.

4. The working group supports the workshop which will be held 22-23 of May, 2002 in
KAERI, the second summer school 7-12 July, 2003 in KAERI, and the accelerator
school Oct. or Nov. 2003 in CAT India.

5. The J-PARC is a very unique facility in Asia and international collaboration for this
project should be strongly promoted.

6. Next mini-workshop will be held in KAERI autumn 2004. The topics will be on DTL.

- dE HEAY Fo "E U}
Dr. Shoji NAGAMIYA, Director, KEK-JAERI Joint Project (KEK)
Prof. Yoshishige YAMAZAKI, Group Leader, Joint Accelerator Group for HIPA
(JAERI)
- Prof. Hitishi KOBAYASHI, Chief, Proton Accelerator R&D, KEK
Dr. Kazuo HASEGAWA, Center for Proton Accelerator Facilities, JAERI
- Dr. Nobuo OUCHI, Center for Proton Accelerator Facilities, JAERI
- Dr. Hidetomo OGURI, Center for Neutron Science, JAERI
Dr. A. UENO, Proton Accelerator R&D, KEK
Dr. Y. KONDO, Proton Accelerator R&D, KEK
- Dr. S. YAMAGUCHI, Proton Accelerator R&D, KEK

- RN APFA NE FEA 71E7) AMYG Q) JAERI-KEK Joint Project®] 34 8A&

J-PARC (Japan Proton Accelerator Complex)Z W A3 2.1 o] Projectd] FA3= 7zt
wopd AR (BE 71&7] BE)E ol 2o
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Yoshi Yamazaki group leader (JAERI) J-PARC Accelerator
Kazuo Hasegawa group leader (JAERI) J-PARC Linac
Masanori Ikegami Professor (KEK) vl 53-8}
Hidetomo Oguri | Research staff (JAERI) oled A

Arika Ueno Professor (KEK) RFQ 7Rt
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- @A KAERIV}F #4590 KEKsbe] @g kgt
IMPLEMENTING ARRANGEMENT
between
HIGH ENERGY ACCELERATOR RESEARCH ORGANIZATION
and

KOREA ATOMIC ENERGY RESEARCH INSTITUTE

THIS IMPLEMENTING ARRANGEMENT is made as of the **th day of ****, 2002
between the High Energy Accelerator Research Organization (hereafter referred to as
“‘KEK”) and the Korea Atomic Energy Research Institute, a corporate body established
under the Korea Atomic Energy Research Institute Law, 1973, having its principal place
of business at 150 Duckjin-dong, Yusong-ku, Taejon, the Republic of Korea (hereinafter
referred to as “KAERI”)

WHEREAS, KEK and KAERI (hereafter called the "Parties") consider the common desire
of both Parties cooperation on the basis of equality, reciprocity and mutual benefit, in
the development and applications of high power proton accelerators (hereafter called

"Accelerators”) and their user facilities ;

WHEREAS, Article 5 of the Agreement between the Government of the Republic of

Korea and the Government of Japan on Cooperation in the Field of Science and

_11_



Technology, which entered into force on 20 December 1985, provides that implementing
arrangements may be made between the two Governments or their agencies, whichever

is appropriate ;

WHEREAS, the Arrangement between the Government of the Republic of Korea and
the Government of Japan Concerning Cooperation in Nuclear Energy entered into force
on 25 May 1990 ;

NOW THEREFORE, in consideration of the mutual covenants contained in this

Arrangement and other good and valuable consideration, the Parties agree as follows :

1. Interpretation

As used in this Arrangement, the following terms shall have the definitions respectively
assigned to them hereunder unless the subject or context requires otherwise ;

(a) “Collaborative Program” means a program to be established by both Parties’
representatives specified in the Clause 3 of this Arrangement and to be carried
out by both Parties to achieve the objectives of this Arrangement,

(b) “Contract researcher” means a technical expert who is not an employee but a
contractual participant in a research program of KEK or KAERI,

(¢) “Assigning Party” means the Party which has agreed to assign its employees or
contractual researchers to the other Party as stipulated in a Collaborative
Program,

(d) “Receiving Party” means the Party which has agreed to accept employees or
contractual researchers of the other Party as stipulated in a Collaborative
Program,

(e) “Proprietory Information” means information of a confidential nature such as trade
secrets, patentable information and know-how which is marked as “in confidence”
provided such information:

(1) Is not generally known or publicly available from other sources;

(2) Has not previously been made available by the owner to others without
obligation concerning its confidentiality; and

(3) Is not already in the possession of the recipient without obligation concerning

its confidentiality.

2. Objectives

Both Parties shall in the spirit of encouragement collaborate in research and

development relevant to accelerators and their applications, and cooperate with each
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other to provide opportunities to exchange information, technology, personnel and to
collaborate on subject matters of mutual interest in the manner and to the extent
provided hereunder subject to the applicable laws and regulations in force in the

respective countries.

3. Coordination

Each Party shall nominate a representative and all administrative contacts between the
Parties shall be effected through the representatives. The representatives shall

implement Collaborative Programs within the scope of this Arrangement.

4. Methods of Cooperation

The implementation of Collaborative Programs may include, but not be limited to, the
following activities ;

(a) Transfer of scientific and technical informations,

(b) Dispatch of scientists, engineers, or other experts (hereafter called “participants”)
who are employees or contract researchers of each Party to the facilities of the
other Party,

(c) Short-term visits by employees or contract researchers of each Partyto the facilities
of the other Party,

(d) Holding of seminars and meetings,

(e) Supply of equipment or components developed by each Party,

() Joint research and development, and

(g) Other activities as agreed upon by the Parties.

5. Finance

The implementation of each Collaborative Program shall be subject to the availability of
appropriate funds. Each Collaborative Program shall specify detailed terms and
conditions including financial resources. Except as otherwise agreed upon by the Parties,

each Party shall bear the entire cost of its activities under this Arrangement.

6. Exchange of Proprietory Information

(a) All proprietory information under this Arrangement shall be clearly identified and
marked as such by the providing Party and the receiving Party shall respect the
privileged nature thereof, and shall not disseminate such information to any third
party without prior written consent of the providing Party. Such information may
be disseminated by the receiving Party and made available for the use of the

receiving Party, concerned government departments, and government agencies in
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the country of the receiving Party, provided that any proprietory information so

disseminated shall be pursuant to an agreement of confidentiality.

(b) No proprietory information orally communicated shall be subjected to the above

non-dissemination provision unless the providing Party of such information places

the recipient notice in due time as to the proprietory information communicated.

(¢c) If either of the Parties becomes aware that it will, or it may reasonably be

expected to become unable to meet the above non-dissemination provision, the
Party recognizing this shall immediately notify the other Party. The Parties shall

thereafter consult to define an appropriate course of action.

7. Disclaimer

The

application or wuse of any information (including computer codes, results of

experiments, design drawings and specifications) and of any proprietory information

transferred under this Arrangement shall be the responsibility of the receiving Party,

and the transmitting Party does not warrant the suitability of such information for any

particular use or application, nor does it provide warranty or assurances as to the

accuracy of such information. The transmitting Party will do its best to furnish such

information which will meet the requirements associated with cooperative activities

under the related Collaborative Program.

8. Exchange of personnel

(a) The Assigning Party may designate Participant(s), subject to approval by the

Receiving Party, to work or to be trained under the direction of the Receiving
Party on aspects of the related Collaborative Program.

(b) The nature, extent and period of each Participant’s assignment shall be described

in the related Collaborative Program. Recall of the Participant may be requested

when deemed necessary or desirable.

(c) The participant will be required to observe all rules, regulations and requirements

of the Receiving Party, including, but not limited to, safety, health, hours of work
and conduct. Leave or vacations of the Participant shall be in accordance with the
policy of the Assigning Party, which may be coordinated with the requirement of
the Receiving Party.

(d) The Assigning Party shall be responsible for all costs and expenses incurred by

(e

the assignment unless otherwise provided for in the related Collaborative Program.
The Receiving Party shall grant to the Participant access to all necessary
information to allow the Participant to fulfil his obligations with respect to his

assignment under the related Collaborative Program.
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(f) The Participant shall provide the Receiving Party with a copy of such notes,

writings, designs, drawings, memoranda, written reports, and other technical data

as developed in connection with his assignment.

(g) The Participant shall not transmit or disseminate to any party other than the

(h)

Receiving Party and its staff any information bearing a restrictive designation
without approval of the Receiving Party. Any information which is to be delivered
to the Assigning Party or to others or to be prepared for publication or public
distribution by the Participant shall be submitted to the Receiving Party for
review and clearance prior to such delivery.

Where the Participant is to be engaged in radiation work, the Assigning Party
shall furnish the Receiving Party with a statement that the Participant is fit to
engage in radiation work and shall furnish particulars of the Participant’s
cumulative radiation doses to the latest practical date. The Receiving Party shall
furnish particulars to the Assigning Party of the radiation dose received by the

Participant during the course of the assignment.

(i) The Receiving Party shall put forth its best efforts to assist each Participant in

obtaining a visa for the visit of the Participant and the Participant’s family, and
shall arrange for adequate accommodations for them, and shall provide all

assistance to them as regards administrative formalities.

9. Patent

The Parties shall take necessary steps under the applicable laws and regulation of the

relevant country or countries to achieve the equitable distribution of industrial property

resulting from implementing any Collaborative Program, as follows ;

(a)

(®)

Inventions made or conceived shall be identified and reported promptly by the
inventing Party to the other Party. Patentable information on which patent
protection is to be obtained shall not be published or publicly disclosed by the
Parties until a patent application has been filed in either country of the Parties,
provided, however, that this restriction on publication or disclosure shall not
extend beyond one year from the date of the invention.

Each Party shall assume the responsibility of paying awards or compensation
required to be paid to its own inventors according to its own rules or regulations.
Each Party shall, without prejudice to any rights of inventors under its national
laws, take all necessary steps to provide the cooperation from its inventors

required to carry out the provisions of this Clause.

(¢) With respect to any invention made or conceived or to which an identifiable

contribution is made by the Participant while assigned to the Receiving Party:
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(1) The Receiving Party shall acquire all rights and titles to, and interests in any
such invention in its own country.

(2) The Assigning Party shall acquire all rights and titles to, and interests in
any such invention in its own country.

(3) The Receiving Party shall be entitled to lodge patent applications in any third
country. The distribution of rights in third countries shall be in equal shares.

(d) With respect to any invention made or conceived by a Party as a direct result of
employing information which has been transmitted to it or communicated during
seminars or other joint meetings by the other Party, the Party making the
invention shall acquire all rights and titles to and interests in such invention in
all countries.

(e) The Party which owns rights, titles and interests covering an invention referred to
in paragraphs above shall grant, upon request of the other Party, the ordinary
license of such rights, titles, and interests, to the other Party, its Government, and
nationals of its country designated by it. These licenses shall be free of charge for
research, safety, regulatory and developmental activities, but for all other purposes
it shall be subject to a just compensation.

(f) The provisions of the preceding paragraphs of this Clause shall apply mutatis-

mutandis to the protection of utility model and of design.

10. Liability

(a) Each Party shall alone be responsible for accidents to its staff or damages to its
property, regardless of where the damages have been incurred, and shall not bring
suit or lodge any other claims against the other Party for damages to its property
or accidents to its staff, unless the claim is based on gross negligence or
intentional misconduct as otherwise noted in paragraph (b) below.

(b) If damages to the staff or property of one Party are due to the gross negligence or
international misconduct of the staff of the other Party, the latter Party shall
compensate the former for the damages incurred.

(¢) In the event of a person from a third party being injured as a result of the actions
of a Participant under directions of the Receiving Party, then the responsibility for
any claims for damages or injuries by such third party shall be the responsibility
of the Receiving Party.

(d) The foregoing provisions of this Article shall have no applicability to damages
caused by a nuclear accident. Nuclear accident will be defined by the laws of the
countries to which the Parties belong. Compensation for damages caused by such a
nuclear accident shall be made according to the laws of the countries of the
Parties.
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11. Dispute

The Collaborative Programs shall be in accordance with the laws of the respective
countries and the regulations of the respective Parties. All questions relating to the
Collaborative Programs or activities carried out under the Collaborative Programs shall
be settled by amicable efforts of the Parties to this Arrangement. Compensation for
damages under the Collaborative Programs shall be done according to the applicable
laws of the countries of the Parties.

- 12, Term of Arrangement

(a) This Arrangement becomes effective as of the date of signature by both Parties and
shall remain in force for a period of five (5) years.

(b) This Arrangement may be extended automatically for additional periods of five (5)
years, unless it is terminated at any time at the discretion of either Party upon
six (6) months advance notice in writing by the Party seeking to terminate the
Arrangement.

(¢) The obligations under the Articles 6 and 10 of this Arrangement shall be
continuing and shall not cease upon the expiration of or other determination of
the term of this Arrangement. The obligations under the Article 9 of this
Agreement shall continue for a period of five(5) years following the expiration of or
other determination of the term of this Arrangement.

(d) This Arrangement may be amended by the mutual consent of the Parties, at the
request of either of them. All amendments must be in writing and executed by

authorized signing officers of both Parties.

13. Force Majeure

Neither Parties shall be responsible for failure to perform any of the obligations imposed
by this Arrangement and/or subsequent Collaborative programs, provided such failure is

beyond reasonable control of either Party

14. Notices

Any notices given pursuant to this Arrangement shall be by registered air mail and by
facsimile,
and in the case of KEK, shall be addressed to;
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and in the case of KAERI, shall be addressed to;
Korea Atomic Energy Research Institute
P.O. Box 7, Daeduk-Danji, Yusong-Ku
Daejon 305-600
Korea
Fax: 82+42-868-8881

15. Conflict

In the event of any inconsistency or conflict between the terms of this Arrangement and
any Collaborative Program which will be agreed on between the Parties in fulfilment of
the terms of this Arrangement, the terms of this Arrangement shall prevail unless
specifically excluded or modified by such Collaborative Program.

IN WITNESS WHEREOF, the Parties hereto have caused this Technical Cooperation
Agreement to be executed by their duly authorized officers effective on the date first

written above.

7|

e

24
=)

S79 g

L]

2. 83 YIS R 9 HL2 FHSI Y

rir

%2 IHEP(Institute of High Energy Physics)& ZA o2 &3 YAz}t 7144 F 9
2]%t Spallation Neutron SourceES F23t31 o1, CIAE(China Institute of Atomic

Energy)E T2 MH 718 H2lES 93 ADS(Accelerator-Driven System) o] F3-&
Ful3dta Q. =2 [HEPE 71&7] 7l o9 A8 2 7M1 92 /A&S%EXx 3
o s ARE AT AR AES ZFa glo], 8 A REIF EE U™
Aoz AAHoZ Y rh5d sigoez FE  Ho olEde HEHL - F 4AHE
ALY FYYAB4 71&7] B8Nz Y=o Exo FoH HFH]

g
o
£
Lo

ol FEFASIZ FoAIRor, FAHA Yy 2002d 119 F&
DED 590 BAL BEae olehst 2ol Pelshdch

_18_



Meeting Minutes

Date : Nov. 18th 2002 (Mon)
Place : IHEP Lecture Hall
Participants :
IHEP : Chuang ZHANG, Shinian FU, Sheng-Chu ZHAO, Linlin WANG,
Shaowang XU, Xialing GUAN, Qiangchang YU, Tongzhou XU
KAERI : Byung-Ho CHOI, Po-Kook JOO, Jae-Hyung LEE, Jang-Min HAN,

Kye-Ryung KIM

1. KAERIs delegation headed by Dr. B. H. Choi, Project Director of PEFP, visited
[HEP, CIAE and Peking University during Nov. 14th-18th to support the technical
Cooperation Project, B-4. Development of Advanced Accelerator Technology and its
Applications (KAERI-ITHEP), as described in the Agenda of the 3rd JCNE (Joint

Committee on Peaceful Uses of Nuclear Energy) Meeting

2. Thanks to IHEPs coordination, KAERIs delegation could visit accelerator related
facilities in the above Chinese Institutions and have constructive discussions on

expediting collaborative activities from both sides.

3. IHEP and KAERI agree that concrete measures of mutual cooperation would be
beneficial to both parties related technology development and would result in cost
reductions in both countries related projects. KAERI will inform IHEP of actual
progress of collaborative activities between KAERI/PEFPs participating organizations
and CIAE/Peking University, and THEP will support KAERI in expediting such

activities as a part of the above mentioned project B-4.

4. Both THEP and KAERI have organized a Working Group consisting of 3 experts
from each party at the initial stage in order to establish and implement mutual
collaborative activities for the development of accelerator technology. The following
is the list of the members of the Working Group;

[HEP: Shinian FU, XU Shaowang, Guan Xialing
KAERI: Yong-Sub Cho, Jang-Min Han, Hyuk-Joong Kwon
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5. Both sides agree on the following activity items to be dealt with by the Working
Group.

Al

KAERI will send THEP design materials of its DTL(1) and other related
information in order for IHEP to review the design of KAERT’s DTL(1). On
receiving them, THEP will study and work out suggestions on DTL(1)
design within one month.

As KAERI hopes to check the possibility of achieving efficient
procurement of accelerator components for its PEFP, KAERI will
progressively inform [HEP of required specifications and information of its

components. And THEP will suggest recommendations and other measures
to be taken by KAERI for each component.

IHEP will perform a hot test of CCDTL in KAERI and KAERI will provide
the facility including 30kW RF system for the test.
KAERI and IHEP will exchange information in their RFQ research. KAERI

will invite THEP researchers to participate in the beam test of KAERI’s
RFQ at a time mutually agreed on.

KAERI and IHEP will inform each other of their plans of performing

super-conducting accelerator technology research and will suggest detail
provisions of mutual cooperation for the research.

P ia Bi h D

Prof. Zhang Chuang Dr B. H. Chot
Deputy Director Project Director
HEP PEFP, KAERI
Nov. 19" 2002 Nov. 19%2002
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- Philippe Brossier, Deputy Director, DSM(Material Science Div.)
- Etienne Klein, DSM

- Bernard Aune, Accelerator Research, DAPNIA, DSM

- Guilloume Fusai, International Relations Div.

- Marc Ponchet, Area Manager, International Relations Div.
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- Dr. Andrew Taylor, Director of ISIS.

- Dr. Uschi Steigenberger, Head, ISIS Spectroscopy and Support Division.

- Mrs. Jacky Hutchinson, Press Officer, Press and Public Relations, RAL
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- Dr. Martin Jerman, Head of Staff, Member of the General Management, PSI.
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Dr. Walter Fischer, Head of Research-Department, Solid State Physics at Large
Facilities, PSI
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g, o3, ALAANGAE] S& ojof At tig HEIE st AAYJAL =
ZF HEete A9EE vixen, 34 e asET AXGA FFAEY dEdAHd
T4 BEAE BE AgEo] AU
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F 28 g7 i AR T

AR s FHFIA/ G 063-280-2175

Aepd s WEG(R A 719 7 062-607-4914

AR AR (FA27195X) 033-249-3215

o] AF A MEFAFBAH) 063-840-3370/850-4420

&4 F = HAFAAED) 063-240-4351

H 4T A8 23V EEE 033-450-5206

H#H A A "R AR 041-930-3508

3% B A(FFLaRBAD 061-360-5439

= % AN 031-670-3367

o A o (FEF IS 031-539-1952

73 3] o dFs S 031-201-2573

= 2 H A X w5 061-330-3323

AR = w8 g/ LA S 033-250-7274/8463
H 2&H J]l=2dol9 Jlo=
1. X7 IvrS sl EALY 71=

B AN 33 AFEL fRE 2002495 MGk o] F o)A AR HEE 8] %)

LAY JFE G wFd At o] Alde] IA PR, olfZ2 P B NI/BTEoke] &
| To] B FAAe AFRE AAE wWote wet ZYEHJn #E AAAYE THEA
FPstact

2. M7|=0f oist "H]F™ FAl

77 Z3e] AAES HFOZ 20959 AWAE Faie] 2147 BHeE A<l
MBSt AHFIYZFHAD) BEe] AA&AN] E MAL xamam oo WE A=

gSstich 214719 Az e A1 el tulstel, & FAANETY F4E 2
H3tm o] Ropel AAH BFE wetsn AATEH AAY & gt AP 4
Qe ol BEAYL FTh EF A2e BENEE JNoE 247 BHIIL 2

338 WA §4Pe AN A,
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H1ZE oo 3 2dXIIE2| 2d J|asd

1. RAL(Rutherford Appleton Laboratory)

(1) /748 : I
(2) 22 A : Oxfordshire near Didcot

(8) Eoo]A : httpy/www.rl.ac.uk

(4) RAL& 199513 4o A H ¥ CCLRC (The Council for the Central Laboratory of the
Research Councils)Z}y Z@¥Ha 9 AHglo) Q= AF7)Bo 2 Staffe] =& <F 1,200
Ho ol&.

(5) CCLRC+= 1995 490 AHAE JuAHR =4 (Department of Trade and Industry)9] i}
8}7]42(Office of Science and Technology) Aol =&l Q1A 2 A
« RAL (Rutherford Appleton Laboratory), Oxfordshire
- DL (Daresbury Laboratory), Cheshire
» Chilbolton Facility, Hampshire
o 34 AFAE Al T2 QS

6) J2AFE EAHE (Department of Trade and Industry)e] 1}8}7|&=(Office of Science
and Technology)4ts}el CCLRC(The Council for the Central Laboratory of the
Rescarch Councils)gt= Ed ¥ 7F 19950 4o A=A S o5 tdem e #A2
ol £aisln gl

» Business and Information Technology

« Central Laser Facility (CLF)

- Computational Science and Engineering

» Engineering (Support of science)

+ e-Science

+ Instrumentation

- ISIS

- Particle Physics

» Radio Communications Research Unit (RCRU)
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» Space Science and Technology
» Surface and Nuclear Division
» Synchrotron Radiation (SRS)

» Marketing and Business Development

(7) CLRC9] 20009 (FAYE®R) A=& 98109 3-$-=(ek 1,80094)E o] <oF 80%<=
8 92y Research CouncilE22E Zgxi gon, Urx] 20%= Marketing
and Business Development #X & Edle ZuUle 7|AE1e I o g ZzEdo

(8) CLRCE= #AAQYe] oF 1,700 S @+ 525 RAL| 1,200% (Chilbolton Observatory<
PFHoz RALYl 3, DL (Daresbury Laboratory)e] 500%3= %3t ich. DL
1962d¢] A¥® YxHEAFT 0o, 199534 CLRCY B¢ e, Wik 71478 vl &3
ARD ASL Bgsa ok

(9) RAL2 5 7§9] CCLRC2] #d facilitiesE B3l glom, o] o= the HHA

HAEE BR3ta IS
+ British Atmospheric Data Centre (BADC)
: The NERC designated data centre for atmospheric sciences
+ Central Laser Facility (CLF) : world-class high-power laser facilities
« Central Microstructure Facility
: Providing state-of-the-art microfabrication services and R&D facilities,
based on electron-beam lithography, to universities and industry
+ Chilbolton Facility : Meteorological radar facility
« e-Science : next generation e-science facilities
- Energy Research Unit : Renewable energy research, including wind turbines
» Engineering Instrument Pool (EIP)
: Portable research instruments for loan by UK research grant and
studentship holders
« ISIS : the world’s leading pulsed neutron and muon source
« Library Information Services
» Library Information Services for external users
« Molecular Spectroscopy Facility
: Infrared, visible and ultraviolet spectroscopy
« MST radar facility : The NERC meteorological radar facility
« NERC Earth Observation Data Centre
: The NERC designated data centre for satellite and airborne Earth
observation data
» Radio Communications Research Unit (RCRU)
: radio communications, radiowave propagation and atmospheric sensing

- RAL satellite ground station



: S-band antenna for spacecraft telemetry and command

Research Services

« Space test facility : Imitating the conditions in space

+ Starlink : Using computers to process and analyse astronomical data

+ World Data Centre (WDC) : World Data Centre for Solar-Terrestrial Physics

(10) RALS CCLRC 2t3le] AY = Fre dAx4z2A ISIS9 CLFE H|&£3 A5 7e
A4 $A, $E9E, DL, A4EY 5 Be ATALEL wadtd 9T A% 4
AL AFE AUt

(11) RALS 1921dq] Hud Appleton Laboratory®} 1957'd9¢] AXEHATLE Hsld A9
¥l Rutherford High Energy Laboratory’} 1979w E3tEo] o|Fojx onf, 1995
o] CLRCAF}e] a3 4A7F H9ith. Rutherford:= 1908\ d =Wl st AR o YA
7} He 9234218 u13l Lord Ernest Rutherford (1871-1937)2] ¢]& oA, Appleton2
19473 =4 B8t FARE S euE vhAlshe o258 wHEstden, 23 AA
AZE dxe7 golke] swte] 233 Sir Edward Victor Appleton (1892-1965)2] ©]
R REC

(12) ISIS

b
[e]
U

(7b) ISISE= RAL(Rutherford Appleton Laboratory) Aale] A+ FAMEZ X FZA7HE7]
g el o AerEYd AyAdE FIstn s RALS 9= R o
80km (&2 127 308 Ad) Eold Oxfordshired] Dideot mje] HA|tx
Ao, RALJ = <F 1,200 9] 2eZ7} 10,0009 0] Y+ #E7|&xte] AFE A

A3t 918

(b)) CLRC #3519 713 =23 37 AFA]HE0o] ISIS, CLF (Central Laser Facility)
2 wkALE7EE 7191 SRS (Synchrotron Radiation Source)o|™, o]% ISIS7} CLRC
AA A8 Yol S AMgsle 71 FAY dFAAEE AL s

(% CLRCe] F53o] 7|2/Aey/38A7ANES Adair] 92 N47 7162 A%
omH AFAIAES BAL FAPl UouE ISSY L FA ATHNE
Q7AYo W AT - AT User programe] €3¢ F P22 33 ok
wetA] ISISe] A7/ 3o ISISE o]&3tx 3+ User groupE e I+ AHE
HolF1 gle Aot

o
LN

(@D ISISAME E3) 9= o83 %7l v} 3w dAIgA e AFASoln IGF
o] &=} 2 60%7} 30&] oldlolt}t. At 15d7rd] E&, 38, HEE

oke] it E 9
o] o] AA ZrIstH Tl User facilities ¢ AZTE& FUYFE 3t Ad= CLRCAA

ISIS7} 7]— t =933 b AA 85 = User facility2 A2l o
("}) RAL ApolEo] X3 ISISE, ¢F 2,0008 A4 Zvle] A4z AHd ZwjlEo]

A27e HYA2en B2y AL Fo o AWAIREe] FPES W ISISzhn
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2ed do] v|dsta B SISl oF 2009 Arjxzt 1,500 0] W

Z1exe] AFE At Yok ISIS9] 2001 d % o4 3,100% gk =(2F 5709
ol o]F 2,300%at¢= (24420 )= 7H57EFH 2 8007 ak-=(150¢ )=

AR AESn Aok 7147

=9gulo] 20%s<} AlENERI] 50%E &= 97)
F(=92, 35, v, A%, ¥, T2, 59, ool Add)e] APsa 3l
o, o] &xel 25%E 939 FHItAoltt. A 1097 4,000 H e =E& WY
AHF 40089 =ES W3ty Jon, AT |z 5008 o} =&ol 4
Qo =F WY 8urEo] 2aE, ok uW$ AAFHoz =FE YasE Aol

i a=4
(8D ISISE= kA4 A14l(800MeV/160kW/200A/50Hz) & o] &35t A AdA 7H4 233 3
g FAALeIth A 21700 SR TES) T HFoWl XEVL doH, A

59 39 AFEoRe e L.
(AD YxdHas2x FHFo}
- Soft Condensed Matter
Polymer-polymer inter-diffusion
Surfactant adsorption (complex mixture at interfaces)
Complex fluids under shear
Aggregation in super-critical fluids (complex environments)
Surface adsorption and ordering(< 7‘3)'
Flow and processing(s]#)
Self-assembly(sl] &)’
In-situ electrochemistry(<j] & )‘
- Thin film devices(s) &)
- Dynamics of Molecules
Catalyst poisoning by metal groups
- Structure of Crystalline materials
Solid state chemistry
Structure of solids under very high pressures
- Hard Condensed Matter
High-T. superconductors
Colossal magnetoresistance
Magnetic thin films
- Disordered Materials
Structure of high and low density
Structure of water around ions and molecules in solution
- Advanced Materials in crystalline, magnetic, and disordered
materials(s] )
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(o) welHAEZ R FAHEoF
- Bio-molecular Sciences

Structure of Immunnoglobulin A

- Protein adsorption at interfaces

- Macromolecular assemblies(a]]l A )‘
Interfaces and membranes(s Xg}).

. Food science and technology(<#)’

. Low and high resolution crystallography(s]=g)

% (4)e A 4AFY EA2HH HHAFE 3004z F7D FHA4
FA L.

(ZP) ISISA|A 9] o] &7l ANETHE =4 2 NMEE FT4A4YY 2nd Target
Stationg 7AM3712 AASJTn 3 A 200« Ampdl FA4A WS 300 2 Amp
77X Toly 7F&7)olA A WA Target Stationo 2 rte= ¥ g1l Branch %
221e Axs}e] 2nd Target Station (4] instrumentE X3HS AAEAT o Holt}.
7A&71M e FAA We) B2 F 5S 2nd Target Stationo2 EA s} 1
&9 36kWe] g2 Azt Wog Helyd THS Wy F42E HEdT FHY
25K 1d wElQl Moderator (47 #Z&ADet 3 7/l 100K HA wE|¢l
ModeratorE ©]-8-3}¢f ZAAE ZF3A Bt 7)F9] Target Stationol] A 67
9] InstrumentE5< &7 9719 AEE instrumentE5L #|Zstd 2nd Target
Station®] instrumentS< z+27 Hn, 3t 7]E Target Stationd = NZF
instrument Eo| ZF7}Eth 2nd Target Statione ZE(36kW)2 7] Station
(160kW)oll ul3le] RA ¢t H A2 W FAA 2 instrument2 T wA A|AFEHG
o 2348 AX"dEY AT, o BEAE F MEFAEEAEY] IF, ¢ AW
ZAo] 7}5E Aolga g

G = A7uAre 2 Soft condensed matter, Bio-molecular sciences ¥ Advenced
materials & 53 ¢t} T3t 2nd Target Stationg HAgHe) wie} EZs1 4P
3l User program< 483}7] 93 243384/ 2 instrument R&D7}F 875w,
RALS] A 2o] AAMEE wWALZ7124:7](Diamond)2} ISISe] User programs 53 #
2] 8} User Office and Reception Center”} A€ tha g,

(13) RALe] 2145 E Diamondgts o]89 WAMR7IE7|e AAE 3GevE 7h&ate] oF
550m Zolo] AZHA FAAHPozZN FHejMoA hard X-ray7t*]¢] photon(¥2h)
S AMAAFA ©c}. Diamondd] Z7)dlE 7709] experimental station(Rle}e)Eo] 4
X8 o AFolw, F=FH o Z 307] ©]A+e] experimental stationEo] X" Ao|ti 3

o}
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2. PSI(PAUL SCHERRER INSTITUTE)

) 917 : 2992

(2) E9jolA : httpy/www.psi.ch

(3) PSIE= 23] 2% Baden®} Brugg ¢ 7% ¢4, Limat7do] &% ] 1o
N

(4) oF 12009 9] 2EjZ} FAleHE 29204 7P 2 THATFAECH FAT Ax=Hd
77189, 23 dare 250M CHFr(oF 2389 9)eg olF AHF¥Edo] 222M CHFrolz}
V-1

G) F2 2749 QAHATAE EFstY 292 Awr|F<  ETH-bereich (ETH
Eidgenoessisch Technische Hochschule, 2$j2 &3} 4ste} Axrinez 2¥d
PSIE= &4 2929 9xgwno] HAHAAN Fstr|&e] A7 A7(multi-disciplinery
research) A Bl & &1 UL

6 =3

i

(7) Facility

« 590 MeV Proton Ring Cyclotron

« Philips Cyclotron

« Pion/Muon Beams

» Spallation Neutron Source (SINQ)
+ SINQ Instrumentation
« Swiss Light Source (SLS)
« Tandem Accelerator
« SR Facilities
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(8) 590MeV Ring Cyclotron

» Injection Energy 72 MeV

» Extraction Energy 590 MeV

+ Extraction Momentum 1.2 Gev/e

» Energy spread (FWHM) ca. 0.2 %

« Beam Emittance ca. 2 pi mm x mrad
- Beam Current 1.6 mA DC

+ Accelerator Frequency 50.63 MHz

- Time Between Pulses 19.75 ns

+ Bunch Width ca. 0.3 ns

- Extraction Losses ca. 0.03 %

(9) Philips Cyclotron (Injector 1)
(7}) Injector 12 =U3SJAFQI Philips Gloei-
lampen-fabriekend] <¢J&f =|zt"E A 7}
W3 cyclotron®. ¥A44x w9 FH5 At
A7t T2MeVol] o=, Hs}gFo] Zo]iL
A7t A o] Ho olyAE= 120
MeV ZZ/A°lH, b9 o] 2gg o]8std
proton, deuterons, Zo]&Hl7}X] A|Fo] 7}

s

e

- pHILIPS
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it
it
&
s
CE

(P 1990d2E 1998¥71A] Injector 19 o] &3 fAH Ws}Eo 3
Bolo|e] o]&o] Zoj=i ulH atomic physics®} biotechnology 5o th& ok
(o]

o o]go] RYHT Y= AL B 5 UL

80% W Polarized protons for the Ring
accelerator

70%

& Nuclear Physics, Symmetries

60%

m Atomic Physics, Radiochemistry
50%

40% 1 Various iradiations (astrophysics.
technical applications....}

30%

m Biology, Dosimetry

20% §

Tumor treatment (OPTIS)
10%

0% ® Isatape production far medicel

application

0661
[1:4:48
2661
E86L
b86L
SB61L
966 L
2661
866 L

(th Typical Beam Property
« Emittance: for all beams 30 mm mrad
« Energy resolution
- dispersionless mode E/E down to 2.5 x 1073,
- analysed mode E/E down to 2 x 10"
» Intensities
p 150 A as injector for the Ring, <100 #A for IP
p, d limited to 10 x A for low energy experiments (shielding)

Polarized p, d up to 13 A depending on energy

a up to 15 A depending on energy

- Heavy Ions strongly depending on ion type and energy, for example:
2 uA 160 at 200 MeV; 10 nA 208Pb at 600 MeV (design values).

- Routinely produced species are: 12C, 160, 180, 20Ne, 22Ne

-nup to 5 x 10° s cm'Z, <70 MeV, monoenergetic, polarized

(2}) OPTIS (Ophtalmologic Proton Therapy Installation Switzerland) project®] 7Z-%,
X628 #Z9 proton therapy facility2A] <F 3,000% o]A+e] x5 A g5 o]
29 1t 3.
(10) Pion and Muon Beam Lines
« PSIE particle physics$} G2 AFESS 8 beam times A It U
Momentume] Hul 9 MeV/ce] o=

j=1
high intensity$] pion % muon R E°]
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AFH 0, olzjst Hla}AE-L Laboratory for Particle Physics®} Department of

Large Research FacilitiesE°] ¥ 22 £43t}.

(11) Swiss Spallation Neutron Source (SINQ)

- Ay FA4xY SINQT continuous sourceZ A
flux7b Hd) o 10" nfem¥sol ©lF. IFA
A o= F49 cold moderatorE o] &3}l
cold neutrong AAsH, o5 A ALY A

S
g 7Y Sol Egxos P89,

i

"

(12) A Nuclear Power @& A= A Y oF 200 FF02 H4HAG
- 20008 9] BRERE dike g 2.
_}

ok

+ SLS ((%Abg 7h&7)) A4 22%
e 21%
< ARE /A E 11%
« Nuclear Energy 9+ 19%
R RE 15%
. A9t 12%

(13) PSI¢] %A & Directorate (Director, Deputy Director, Head of Staff) 2Fsfel] of-S3 &
of T/ FMZ vFol A
» Particles and Matter (TEM) Research Department.
- Life Sciences (BIO) Research Department.
» Condensed Matter Research with Neutrons (FUN) Research Department.
« Nuclear Energy and Safety (NES) Research Department.
* General Energy (ENE) Research Department.
- Large Research Facilities (GFA) Department.
« and Marketing (LOG) Department.
« Swiss Light Source (SLS) Project

(14) PSI= U9 AkdAet stAl o] AFE A Ysle User Facility2A 2 A& Zddsta o
™, t}2o] Userg 9 o] §AFAI LY.
« FAAATEET] (FAEAED
+ SINQ (F5A4)
« FaH
© SR gAE AA
- SLS (*#AH371&70)
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(15) 2000dell= of 800499 JRATAEC] FAATIET] (WelazER) E TR
(SINQ) A& o] 8.

(16) g9 AACHAFE) 714 7]91 SLS(Swiss Synchrotron Light Source)E F#33le E&A A
79| User Facility®d] 7]5< Bostgon, gog {7k oF 1,600 23 AFHdE]

[
PSI A &S o] &F AHolegtn d.

17 PSIe] A3 s}

hH AFALe BAE Solids and Materials, Particles and Matter, Biology and
Medicine % Energy and Environment?] 47) ¥R o2 J&E 4 ot i o
TE0] FHATIE7A o FAAYUEINQS &83H, M2 22/A59 A7
9} tjEo] Nano- structures} BT A3 E 73lstz ok

(Wb AR FERoENAM =, 20K o]3te] 2xoA ANZE WZAE(eg. cerium anti-
monide)& 7NLstn ow, HAeoMes =i EAAS ZEAY YWZhsiH FEEA <
EA4E& Holx ytterbium arsenide ( Yb,As9)2 FZEA % LEEAHS AF Fol
Atk B T4t sourced] SINQE AH&3te A79EL 12 2A=AY FHY
53} (isotope effect)E =As] 231 o}

(h Oé‘é’ dole Ao £FsE A& a7HUA B2 Xé—‘i%% =l A et
AE7b o] FojA 1 ot webA] PSIe] A EE ol2dT AFAAME AAE
Eﬂol A 58l Y=egay ArEALE v Ax A I %‘C’ﬂ At
(8}) Condensed Matter Research :
- Condensed Matter Theory (e.g. Strongly correlated electron systems),
- High Temperature Superconductors,
- Highly Correlated Electron Systems,
- Low Dimensional Magnetism,
- f-Electron Magnetism,
- d-Electron Magnetism,
- Structure and Dynamics (e.g. Hydrogen diffusion in carbon nanotubes),
- Multilayers and Surfaces (e.g. V/Ni multilayers for polarization
analysis),
- Instrumental and Support Activities (e.g. Multilayer neutron

monochromator).

(v} Particles and Matter Research :
- Particle Physics Theory (e.g. The structure of scalar mesons)
- Particle Physics Experiments
(e.g. Search for muon-electron conversion on gold)

- Nuclear Physics (e.g. Modelling fission in nuclear reactions)
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- Detectors and Experimental Facilities
(e.g. An ultracold neutron facility in PSI)

- Astrophysics
(e.g. XMM-Newton (X-ray satellite);from calibration to first results)

- Muon Spin Spectroscopy (Superconductivity, Magnetism, Semiconductors,
Liquid Crystals, etc.)

- Micro and Nano Technology (Nano Factory and X-ray Optics, Silicon Based
Nanomaterials and Nanoelectronics, Molecular Nanotechnology)

- Radio- and Environmental Chemistry (Heavy elements, Sueface/Analytical/Cement
Chemistry, Radwaste Project)

- Ion Beam Physics (Tandem accelerator facility, Accelerator massspectrometry, etc.)

(18) 27 SRkl 2%, PSI A¥7tagel BAo] Bad, £47ks Mg 2as v
2702 Jz}aoﬂuxu Zgol W nRAolth gLty we Ro| AN AT

PSIS| AB7hE] o}F MAE BAYAS(AAZE Yol LUET ) BIXE

(19) PSI¢4 SINQ% 722 F4A} sourcew X A(target)g EFst=t], oldf HAHY Wzl ol
Aot SINQe FAHL @g 2838ty 74 2 YZAAE D20E ARSdoh v
A F4EeHA(lead-bismuth alloy) & AEE F7HFH IA4AE o2 314 g7 9
ol A AAZRQ FE2L wra ¢lon ISTCH T d3o 2 20056 d7+4] Lead- bismuth
targete] A+E 437 oA Folth

(20) PSI?] <A A7}&7I+= 2789 Proton Cyclotron & FAAET, A Alo|ZZEEof A
70MeVo 2 7t&qy, 2 Alo|mARERA A 590MeVe g 7I&dt)h. &z o 1.656mA
CW)E Y3 gloey ko g 2mA7tA] &8 4 AL AHolztar . Pion/muon source &
b33 gon, 4499 SINQY ImAE FF. SINQE 1996 %o £F (flux:10/cr
/sec). FAATIET e A INE SHST APlZREES] 13AY 6MeVA R 7H4H
o, Beam loss& 0.02% oW & §X5t312 U-S. Time of Flight 7|¥-& AM&317] 93t
Yro] =AU L Choppingdted CWE pulse® wE0] =3 instrumentolr Ag3ch

a1 g

21) ¥ 9g FHDPAEE FedSoE EH4FHQA XHBolH, FEXE T4 FHT
< AHEste WHoZ 38 e A9y F3UHYg 22 JAAS ddeE ste E
28 shE o

(22) MAAZY AU EE 19543 v]=Z A EUole] Lawrence Berkeley Lab. oA A]
PP A v, A2 Ao} SoA AeHn Yul PSIAE 1984de] Hgoz
W2 dARE 150}93-1—, OPTIS A AoA T RHEY 3o o] W 2L EAHS
L5t THEHAEE FIsH9 19993 T7hx] 3HA oY ¥ FEE ARSIHT A

g9 HFEO] 0%01FE NSgon, FHoN PRGNS A7H 4B FYA
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oo BA RHAE 4Ae FHALAR AAe] AT ol 3z Adol AY =k

AAFoIth AAHCZE 187 4olA 20TAH ol 4ol A FYAYARE ket

(23) 19961 ol AolN H2Z PSIN AF% o) e FYAAARE A=s}e]
Q7 607 ol B4 4EHoz Azwnth

rok

@4) A He FAVE HuE Ao FAAA & F ez 2Hd %F F7 Aok
£ Az e QU we EAZoA 1 uAE IstEA FAFH (o]
oA A}

gh). ol JAL olgste] SHRHAY BaEE

kd

Bragg peakz}
Z 4 Aok

(25) F4A FA BN E FEA U xéijrfﬂ 2R3 Ha B2 PF Fdste Vel &
a3ty PSI 7€ %42 A3 H (Proton pencil beam, &7 5~Tmm)& AFAAZ
W3e 433, Spot Scanning 71‘?3 o2 18¥ ofule AANFTAE 97 ol i
2 Yol ZANFS 7 Ardz 24T & Aok Aol

(26) PSI 7} 7Wtgk kAlAl oF X188 Gantrye vl= Zopdch g ge] Ao Bt o] A7)
s WE A e A1) 2R HEoga 3t
(27) PSI= AALAE U AAHEZTHHEE T3 v}
AtEz HEgAzRg APsdn 22¢ Yan
T 19AE A FF A FAAEEST]) Aol G A

3712 g

3. CEA-Saclay

7F. CEA dvtd 3 A7) (Mr. Guilloume Fusai)
(1) CEA 1945\3 M+, B2 16,000, 97§ A-AlE,

- Fontenay-aux-Roses

- Saclay

- DAM/Ile de France (=4l)
- Le Ripault (&%)

- Cesta (=)

- Valduc (=4

- Grenoble

- Valrho

- Cadarache

(2) CEAV} A& 78%E H {3t U= X F3A1S1 AREVA(o]#A 94 CEA-Industrie 7}#) 4Fs}
o] Framatome ANP (66%3A| %48, Framotome®} Siemens ¥x}8 HEE3), COGEMA
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(100%)59] dA#AH 7194E7 FCI (60%), ST Microelectronics 52 4l7]& 4 3]AL

o] A=

(8) CEA9} 2001d% o)Ate 20BFr (3.5x%H)olH olF <F 40%<= =
21e] 60%E AREZFoz 2E 3 40%e CEARIA S Ao

fin

g B ZAH o

Hct. CEA AHA

=
=

=3
[¢]
AEe 20%8 =7t 9B HA R&D AH|Z F£9doli, 40%e HEARFE Hulayy (7

28 E3)ov], o] 40%E AREVAES S8 Sxjo]oujuel.

(4) CEA2] 47} R&D ¥of

(7}) Defence (4,500%) :
caEse 4, A% R FF
- (A E A A) Simulation T2 17
9FA@RSYIBED) 44 2 A9
AR 25 24

(1}) Nuclear Energy (5,000%)
L 2HF 97 AY @A/ AR)
vl g AR/ AR BA
‘29 2 2Y A4 (hot lab/ATE )
L EREERERE

(th Fundamental Research (Physics & Life science) (2,500%)
- B EY, AEY, AEY, 71, EALHE, 352 )

ARTHRCEAIA B, WS, YT, 24T, B I4, BIS)

(2} Technological Research (Industrial R&D) (1,5007)

- AR EAIT), vlolmaz/ e 7]<(NT), Instrumentation and complex systems

- QAo Amst 3 W wd

- AR 71E (FFA/AE AA, HFF AA, AR FE3)

(5) CEA¥E 200095 ¢] ATHES 47) BEoE Ase F2AEES 93 At o A4
A Az, Ay L HrE FEITE DEN (Nuclear Power Division)2. 2 %33}
T, 9 g7 AEd7E DRT (Technical Research Division). 2 F¥33h.
CEA 2319 A =% A H| ¥ o] Framatome ANP2} COGEMAE 40z 3l ¥4
A} 3 ST Microefectronics$} FCIE Ao & 3tE Al7|EAdY F FEoZ fHSR
CEA-Industrietf Ao A& AF3A1Q1 AREVAVE A=At %A 4 714
o] IPSN(Institute for Protection and Nuclear Safety)o] CEA Abslol A £ 2] = At

6) CEAS] WIZtATR2e) $4 #2413 :
-9 H71 Aol WE AEE HAPL AN
- A4Y gFo AP B3 wAE 93
A e ALY G 5 YES AT F)

- AlVle e A

(A A =], vle]lmz 2t e 7)<, Integrated Systems, Az &, BT)
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L AAAIE ANE B8 2, 42 U R ATE B T8 A4 BAE
o] 4.

(7) CEAE 2000d9) 21079 EFPL &9y o, 2000d & 7|02 <F 7,500 9
e 534S #Agsta glor, 1,55049 H3EFHE Eistn Utk ¥H SHE FoF
2 FEE ofet Zoh

Optronics and microtechnologies 4207 (27.1%)
- Microelectronics 1037 (6.6%)
- Electronics 14473  (9.3%)
- Technologies dissemination 7338 (4.7%)
- Physics 9074 (5.8%)
+ Protection of man and the environment 120748 (7.7%)

Cleaning up and waste management 801 (5.2%)
- Reprocessing 1313 (8.5%)
- Enrichment 4674 (3.0%)
- Reactors and nuclear fuels 9173 (5.8%)

Safety 14 (0.1%)
- Defence 18674 (12.0%)
- Materials engineering 6571 (4.2%)

(8) CEAE 19839%E AAS9 UL Ao, 6919 rleFgel olFolxS. CEAS
100% A+3)AFl CEA -Valorisation2 #FY3ALES 7|&AF e d7FHESE 534 A
13l FG3ALE9] incubator &S st} CEAZ} 34%2A %< Emertecd A Y7S5S
gk

(9) CEAQ] 714 QAHEX (20008 & 7))

+ Administrative executives : 6207 ( 3.8 %)

- Engineers/Researchers : 7,215% (44.7 %)
- Research technicians : 4,897 (30.3 %)
Support for research (safety, etc.) : 1,914 (11.9 %)
- Administrative technicians : 1,4939% ( 9.3 %)

Total 16,1399

(10) CEAS] A7dFd Jd¥EX (20008 T 715)

- Defence : 4,6043 (39.3 %)
- Nuclear Energy : 3,248% (27.7 %)
- Technological and Fundamental : 3,86131 (33.0 %)

Total 11,7139
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(11) CEA9]

A%
r d)
r

ZNepAa
1 19991 43.84
20003 43.34]
L AR Y% (1097 < 4)
2000 AAtde] 37.1%7F o4

(1)

ol
=Y
2
ol

o

o%)

2l

)

(12) Saclay= CEAXste] Ho) d7A2 22kmi(eF 65%+3)] Siteo] o 6,500% (]3¢l
E3hHo] elgo] ZE3tm, Nuclear Research (1,800%), Physics (1,300%), Life science
(3009), Technological research (300%) % Education (100%)¢] 4F& F3stu o
1 Saclay: OSIRIS®} Orphees] 27 A72E HE3l3 UL

U a7ag 3%
1) =+
(b = o(Simualtion) T2 1%
. Aix(JE ABe] FEAFL BAR] @ XA ddecy Fu)Euiga
A EUF e AFxAS AAS] Y3 LMJ (Megajoule Laser) 7§

CompagAite] HAEFZEY 5 tetraflop 573 FE A Z}
(F4FE -2 2010d 100teraflope.2 Zt A 2)

b FAeEF APk
A BFA vA g GE 2438 des
- 20073 thAE FFE 2 20159 AT AL AeT
(t}) Vallee du Rhoneo] %459 A HaA (Clean up)

A F UPLE 2040371 x) A Qel A (Codem JVAH)
- Pierrelatte?] 7}A8As=24 A 24

@ AFA §4

8t HZ : Le Vigilant, Le Terrible
2
all

ook U},‘J

238} Charles-de-Gaulled A]-$-7&
1 AdA-du S /5 Alg8 Yx2 RESe AEFH
(7h CTBT &%

A AA) 32178 BEA(AR, 535, infrasound, WA BE A 714) 9}
1674 mA e g EdgAz A FA LA A A NetworkE 73
ol F =F=2& I 167, sl 107} #=4 75 22

=

e ol

2

A
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(2) Civil Nuclear Research

),

b

A7 A9

FAFEAT @03 e 01D - As=sd+

dAgdax 73 (PWR 50Gwd/t —60—70 Gwd/t, Mox 52parity L Z 13
e FAMA (1d42% dAdAFE, Mox dF)

A AL =R E AME-S frEl 8 (Vitrification) A

(FHAAT P B, =4EF/Corium A T FoAL FA)

A LA HA 2 A

A o) EPR 7§ dH(1500MW 7Ritets, 37 H43 2 7|5 a8 d)
vy A2 AL (AAE/FEIAG/L)- TAHH

AFEFA AT (Ultra Centrifuging, Silva Laser)

ARG H71E #eldTt

(200630 2848 #PYt AA, P&TS} 357hs #7115 A% 23D

- Hybrid A5 A+ (Mused 23, FEHF A9)
(h A&+ 2 AT

- Digital Simulation 7}t

.

(2E Y AAEAAE 45E AT A2 A Z2a9E8 FAHcE A
AR4d g/ A3t (LHA, Lamas #H2f, 9x5 4944 site 27§42
23} (Marcoule$} Cadarache), Jules Horowitz Reactor & MZ L Addu] AE

CORELEI-RORE B

(=h

MRE AHEY A 2 BT S
(B0dold 4002EF £1Ba, DALNY ABA A AFEDYd 57)

- CEAQ] WALA H 718 o

(T2 AFSF AH TR ma}t 20~50d #7F H9)

THARFAANEDEY H&

(Siloe AT2E T3 2099719 HAAA A 2 A EF)

EARZE9 HALs 4 A AH(Fontenay-aux-Roses, Grenoble% 2] WAL A 4)
WAMY HIE R AE HA 2 Al2Y Y

(A2 E8A A= o] Has 44F 9 HU|E AHE)

ol &3IA1 7= AR A E-8H3F F & (Life Science Div.)

YA ESE B g AT
(ZAY &3 Post-Gemome?] 7)&S AME3E B2 @ M x| AEEHEH

HlUE 79, AdHez £4%9 DNAZ E7ae 549 FF 48 99
= 23} (Post-Genome 7)< 93 AxE =40 A 7
Suds) ool A5FE A9, oE AT UE RN »g_
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(3) Technological Research for Industry
h Az, AE % FAVls

¥ CEAE §8dA F dAz & vfo]lag/Ux AAATA Leti (Eletronic
and information Technology Lab)g X311 Qo o7je} ¢k 1,000
(CEAZ Y 7507, 95-18250%)°] FAFstaL ot
Silicon”]& (CMOS, SOI 5, TIAle 71& AF)
vl 2] Microsystems and optronics (DVD-RAMZ )
FAZEA (M T4 & AFTAH)
A% g EA2H
(4507 T2 9] A<l List (Systems and Technology Integration Lab.) 21-4)
AT =3t 2 AT
EFAFTEANHY AAAT 2 F271%, AU 72 dole/94 T AYASAL)

- Man-machine interface (Robotics, 92, AAHF/AEE+Y CAD 5 /i)
AZ 2 AZAZ (d5gdsgy, EE/Fe 728 AAF 2 AFH AR

(b)) 228 (Emerging materials)

# G713 AEA ARFLE A% ST e, ARBd =, 5)F
FAEo] & 7|2dF (AR, AAAR, d=A=, )
$4/A8 AA(PEMFC-34 4 w34 %], SOFE-1A 435 dg 34, gd2uyxf)
#77) (Phovoltaic cells) B ol A% (AgZ0, £33}, vl §4%)
Feld olx) ol e(maSIY, AW2rE, AUAAE AR

4) 712493 (Fundamental Research)

b E9% AEF77EES =)
CEAE Zvi9] U8 AT7AA A el Fo (UF&7], delA, 94)
QA& 2] (Violation of CP - B33} ¥lE Ao vt AA 779, Higgs' boson 714,
FFUAEYRL g5, 59 A7 A% 7%, EHAE I, S)
A5 (Exotic Nuclei(3] AT+ FHAD)AT, 259 A7, IR
WA} TR 2 AT, T
AAEDY (A == 449 #58 v - XMM-Newton 949 574
(X-ray), Herschel 914 ¢] Submilimetric Camera, 3}¢}o] CFHTZ Aol A2+
ceD Btz )
AAH(FAA 1S ol &3 AH FEFA 2 dHrE 54
NZEHE A FTAHARAANES AF FEAET] 2HATF, 9
(F9A7 4719 dAze] 4% 7|24, CEAVF A 9S8 E9ste FrEdddy
U7 7] A4 A4 2l Concert(Combined Neutron Center For European
Research and Technology) Project 5%1)
71’4 2 BRB(CNRS(FH#GATAEDs}t 502 LSCECIF¢ &33d74)

M on

gt

a7,
Hybrid System
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Babztae) ZFuEe] d 9T AU A s YA B/ S

2
oﬁL
E
@)
2z,
=
)]
i
it
8
ol
2
0]
<
@
oL
b’
>
o
AN
N
Ipr
N
Y,
s
>
>
s
o
™

g3 T BEBAE g E, 9= JET (Joint European Torus)e] A

A& (9739 16MW =2), Cadarache?] Tore-Supra Tokamakoi A

1,00037& MW 4% 24, §AATe] 50027 400MWS2 9] ITER Abg]
S e fr

A o] A A g Fg A7 (PAMIES 2 & 583

AR 71&9 HET 9 o5 Fololle SE(AWEA ] EAEHM e 7= &
7%, AAZAY 7lesdEE A d5H HelEd ® I
AT H HAEN7IE AT B AE )

T2 &3 (NMR, X-diffractions 3%, c¢-lactalbuming @HATZ 71%)

(h 95%%

=

5994 2 2 9294 714(PET, 7154 IRMS)
A M7 AT (15 A=A, HEAY A )
FR4 9¥ol A% HN2AY AZAT
2EAEN Y] 98 NFAF AZAF

. 57148
(1) DAPNIA (Department of Astrophysics, Particle physics, Nuclear physics and
Associated Instrumentation) &% 47} (Mr. Bernard Aune);

(7P Fundamental Researche] &3} DSM (M a#3tR2)e R AEA e 7|#EH
g Az aP9ES FIF.

(\}) CNRS 4tsle] IN2P3 (Institut National de Physique Nucleaire et de Physique
des Particules) @ INSU (National Universe Sciences Institute)e} &7 YA &
Ao Fostz, 2005637 ¢F" CERNe LHC (Large Hardron Collider)e] o
3t S

(t}) ESA(European Space Agency)e = Z 2 1¥Ed) Fodlm gloen, g ¥

TES NEsta s

r
i\
A

(2}) CONCERT (Combined Neutron Centre for European Research and Technology)
Project2 ¥ 2% )¢ ESS (European Spallation Source) F3& FE331 .
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(vh) 3] SOLEIL Project®, RAL % PSIS} FASHA SAA7bE71e BaAd AAt
CEAY7EE719) A &3S

(8h ESS (1.3 GeV, 25MW) 7}4:719] AEATE F3hFolH, Wi Fol= ESSo i
FHEEY oA dAEgn 3y APAAE HY (AUT] ZAH)o] 2 A
olztir &

(Ah) ESSo= 95KeV, 104mA H™ @ 2x55mA H'9] 37) ol&%o] A&dAthardt #4d%t
of Az o]&¢del Beam Test® F3Foln], 98% availability® A H3I¥S. 5MeV
RFQZE /B = (Cold Test)

(P ESSd& 200MeV (3=0.65)9) A4 %E] SCL(Super Conductive Linac)g A}&3}H, o]
of WQa3l Cavitys ¢ 6 d7to] 23 sty om doz 249 oo g5E A
olgtx %

=H H olgHHoZ = v/ ES 9% A, B, AE T2 Multi-disciplinary projectsE
FA3}319)2 ; nano-objects, nanostructures, molecular architecture (new materials),

detectors and cryomagnetism.

(ZhH CEAx 7123 o2 AaH71Ex8E 93 ADS (Accelerator Driven System)E 3}

4. KEK (High Energy Accelerator Research Organization; 110JL{X| 7}57| 17| 32)

1) ¥x : 4E Tsukuba
(2) &9 °]A : httpy//www.kek.jp
3 2gdd 19973 49

@) 3R 71&7] A3 KEK)E 1997d 499 National Laboratory for High
Energy Physics, Institute for Nuclear Study, Tokyo tw$gte] Meson Science
Laboratory7} $H A ZHEUch o€ dT4EL YAVIEVIE AEsa o8 ol&
& /4 B Mg 72 ¢ B o5 F2 A

(5) KEK %37
- Institute of Particle and Nuclear Study (IPNS)
- Institute of Materials Structure Science (IMSS)

- Accelerator Laboratory
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Applied Research Laboratories

» Radiation Science Center

- Computing Research Center

» Cryogenics Science Center

o Mechanical Engineering Center
Japan Hadron Facility (JHF) Project Office
Engineering Department

Administration Bureau
> Dept. of General Management
» Dept. of International Research Cooperation
o Dept. of Plant and Facilities

(6) KEK®] 4+ ==
12GeV PS
- Lepton Colliders

- Theoretical and Numerical Physics

Accelerator Research

Neutron and Meson
Joint Hadron Facility Project
- Synchrotron Radiation

- International Collaborations
- Other Projects

(7) IPNS(Institute of Particle and Nuclear Study)¢] A7+1%
- BELLE (KEKB)
: KEK B-factoryolA2] A& o 2 CP violation®] Z9& ¥3l= Fol &3F.
% KEK B-factory : An Asymmetric Electron-Positron Collider for B Physics

- 12GeV PS Experiment
« K2K(Neutrino Oscillation Exp.)
« K Rare Decay
» Nuclear Physics
- High Intensity Proton Accelerator Facility
- Unstable Nuclei Beam
- Fundamental Physics with Neutrons
- JLC (Electron-Positron Linear Collider Project) : Future
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5. High Intensity Proton Accelerator Facility
(JAERI/KEK Joint Project for High Intensity Proton Accelerator Project)

(1) &3 °]A] : httpy/jkj.tokai.jaeri.go.jp
(2) Project Director : Shoji Nagamiya
(3) HIPAE= MW3F ¢ 3GeV ¥ 50GeV &8 UAaL 71&7E AAdstes AL EF3oF 3

o, 2001 d 49 1A ZAFede. A AR ¥ 200739 B 2= oFoln, A,
A48 744718 9% RFQ, DTL 53} synchrotrond] 229 Axt4 o) o] A& =
o]

(4) HIPA Facility Project= KEK®] JHFJapan Hadron Facility) Project$} JAER2]
Neutron Science Project(NSP)7} X2 Ao =g F #HA|7l &F YA H1S o
At FEPL /AT dE WL Pl 4d A oS AAE ¥A @A Joint
Project® wH&.

- g2 7vE71e= JAERIS Tokai sited] 74 o], HIPA Project= 29A 2
o] A8 E ™, 19A oA
a) MW-class 3 GeV Proton Synchrotron
together with a linac as an injector,
b) MW-class 50 GeV Proton Synchrotron,
¢) major part of the 3 GeV neutron/meson experimental facility
d) a portion of the 50 GeV experimental hall
S 94733 2¢A A= neutrino A, SHF A7 5L 3
- & AME7IZE AgA) - 6d
- oA 1€AD) : 1,3359 <
- HIPA Project®] Accelerator Complext &3} 7Z-& 4259 71&7]12 A H.
o 400MeV AT MAE714:7)
> 600MeV AT A&7
o 3GeV Synchrotron Ring (333uA, 1MW)
- B0GeV Synchrotron Ring (15uA, 0.75MW)
F7E2 F GeV A g e 5MW A S #% upgrade:= o+ @
AZ ADHL AF

e

Al

ol
.

_j o
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3 GeV Synchrotron(PS) 50 GeV Synchrotron(Ps)
{(~300m Cricumferencs) {~1500m Cricumference ) Nuclear & Particle
Physics Facility

Accelerator-driven
Transmutation System

Expenmental Facility \h

Linac (~450m Length)
Materials & Life
Science Fadility
Neutring To

Super-Kamiokands 0 500m
]

Configuration of the Accelerator Complex

50GeV Proton Synchrotron(PS)o|A+ kaon beams, antiproton beams, hyperon
beams, primary proton beamsE o] &3 /YA B HAPo] AFH Ui, 3GeV
ring& 50GeV main ring®] booster synchroton ©.& o]&E ZHAY. 3GeV ringe
IMWe] F4A% J2E H5aE% AR A2 o8 olFAAE WAR B,
condensed matter &3], AEHst7 FEAYESL T A7} olFo2 AY. 22,
600MeV 13 7}& 7|94 Accelerator-driven nuclear transmutation®] A7} ©]
2012 A9

Z3

Committee

I
Working Groups #1. #2, ...

JAERI KEK
President Director General
I————- Steering Committee ———‘
______________ 1Q
Pmiject Team |
I
Pmject Headquarters |
| |8cientific Advisory
|
I
I

|
|
|
| —
|
I
I
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{ Proposed Schedule |

CFYQ0 [FYRY JFYOR [ FYDS [ FY04 | FYOS | FYOB | FYO7 | FYOR
{Linas g shelul Reddit sheteith Rededoied bt
Superconducting Linac t (Fhase~T Jisvmssmandsnnnssnnfraon
3 Gie VSwnchrotron . PR IV I DN ST A,
S0 Gl Synchioton [LVDIRVNS NP ISNURUSES ISR SRR PP NP
k
s
Neutron Soatering Facility | SRS JURNDUNS TNV DUDTRING S
buon Facility q SRR S A D AN
Unstatle Beam ;&ﬁiﬁfy‘ * SN
Tran smutalion 1 (Phage~f ) mumspmandrmmwbonwed, »nm
Nuolear {Farticle Phys, Fag. 1 ) ik i i It it R
; ;
| L i t
i EiEyT: 1 ; MW 5MW
' {Future Plan)

"
y
&
4

Linac
o ME7IE7|= 400MeV7ER = AAE CavityE 400~600MeV7EA] =
ZA% CavityE ALE3ted 715 A7), A Zol+= 360mel] °|&.

N

€3y 3m) 27m) {91m) (tom) (109m) 30m)

To 3GeV
1S P RFQ o DTL }-» SDTL - ACS » RCS
StkeV 3 MeV S0 MeV 1908 MeV 400 MeV  (6Tm 600 MeV
(324 MHz) (972 MHz) Ll SCC P »To ADS
- 360m »

Block Diagram of LINAC
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» Main Parameters

Accelerator Particle H

Energy 450MeV
Repetition 50Hz
Beam Pulse Length 500microsec
Chopping Rate 54%

RFQ, DTL, SDTL Frequency 324MHz
CCL Frequency 972MHz
Peak Current 50mA
Linac Average Current 675microA
Average Current after Chopping | 338microA
Total Length 360m

- 3GeV Proton Synchrotron

» Main Parameters

Injection Energy 400MeV
Extraction Energy 3GeV
Beam Intensity 8% 10" ppp
Repetition Rate 25Hz
Averaging Beam Current 333microA
Beam Power at 3GeV 1MW
Circumference 313.5m

Magnetic Rigidity

3.18~12.76Tm

Lattice Cell Structure

3-Cell DOFO X 2module+3-Straight Cell

Typical Tune

Hor. 7.35, Vert. 5.8

Momentum Compaction Factor 0.013
Total Number of Cells 27
The Number of Bending Magnets 24
Magnetic Field 0.27~1.1T
The Number of Quadrapole 60
Maximum Field Gradient of Q-Mag. 5T/m
RF Frequency 1.36~1.86MHz
Accelerating Voltage 421kV(Max.)
RF Voltage/Cavity 43kV(Max., Field Gradient of 26kV/m)
The Number of RF Cavities 10
Average Circulating Beam Current 9~124A

Beam Emittance at Injection

144 pi mm mrad

Beam Emittance at Extraction

54 pi mm mrad

Harmonic Number

2

RF Frequency

1.36~1.86MHz
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Collimators

Transverse scatters

injection area

from linac

(400MeV) //

Extraction area

. Kickers...
- Septums

Y

L ™y U 10 3GeV Exp. users
s %Q and 50GeV ting

‘\

O -
SIS - RF Acceleration area

/ Longitudinal scatter

Schematic view of 3GeV Ring
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6. SNS (Spallation Neutron Source) Project

1) $F - "=

(2) & o]A : httpy/www.sns.gov

(3) SNS(Spallation Neutron Source)= ¥U| Oak Ridge, Tennesseed] HAHEHIT U+
accelerator-based neutron sourceZ 4] A3}y FAALHTE oF 108] o]4te] Intensity
g AXE 24AUE ATE + U facliy2A DOE 43te] 67) @780l 5o
2 el Fedskn Y.

Accumeiator Ring
Brookhaven)

fLos Alomviss ond

Instrument Syst
{Argonne and O

<Artist’s conception of the SNS>

(4) 42t - 149E

(8) SNS Projecte] Partner Lab.
- ANL (Argonne National Laboratory)
- BNL (Brookhaven National Laboratory)
» LBNL (Lawrence Berkeley National Laboratory)
- LANL (Los Alamos National Laboratory)
- ORNL (Oak Ridge National Laboratory)
+ JLab (Thomas Jefferson National Accelerator Facility)

(6) ANL (Algonne National Laboratory)
[httpy/www.anl.gov]
+ F& Neutron Scattering Instrumentation®] &g 33t U=
» &4 /L =<l Instruments system ;
o Backscattering Spectrometer
- Extended Q-Range Small Angle Neutron Diffractometer (EQ-SANS).

- Magnetism (vertical surface) Reflectometer
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- Liquids (horizontal surface) Reflectometer
o Powder Diffractometer (POW-GEN3)

Lyl Mowiyoer Maggnat e ) ¢ Chwoppie Bpactionnadas
Wisramait w4 Sapniain - ¥

Sewidromelet Bafwaramtens ’ T s stk

Materidie

I ati @B aa

T Mgrorvont
Bt e ey

BANG buoslryrwet

Ermpsevoring
{iteneribrieter

' Lingip-Lraned
Py Citeaiymneter
fttracigmatey

<Schematic instrument suite for the SNS>

> Engineering Diffractometer (VULCAN)

o Cold Neutron Chopper Spectrometer (CNCS)
» Fermi Chopper Spectrometer (ARCS)

o Disordered Materials Diffractometer

o High Pressure Diffractometer (SNAP)

» Single Crystal Diffractometer (SCD)

(7) BNL (Brookhaven National Laboratory)
[httpy/www.bnl.gov]

+ accumulation ringd] /A& AGET YL

(8) LBNL (Lawrence Berkeley National Laboratory)
[httpy/www.lbl.gov]
« Front-end system®] A7 2 A&AL @w3tir 2S. Front-end systeme ©]&4,
beam formation control H/W, Aol d=x ¥ =4 L 71 /\]}‘Eé) 5 ¥,
o] &9¥& negative F40] 22 A4St of 25MeV7EA 7FEA & O-F ©A ¢
Ay 7HE714 JAHE.

(9) LANL (Los Alamos National Laboratory)

[httpy/www.lanl.gov]

« Linac® /@S ¥ Linace H HE 25MeVilA 1GeV7EA] 7144719, 200
MeV7tAlE F8]2 9Eolx AAE 7+&# DTL (Drify-Tube Linac)# CCL
(Coupled-Cavity Linac)g o©]&3td 71438, 200MeVolA 1GeV7iR= AT
Niobium CavityE o]&3} 7}4£A17]®, Thomas Jefferson National Accelerator
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Facility (JLab)of} A

FE. o] cavitiyES AA HF S ol &3 2KV A FAAA
ARESE AY AxEL H

E
} A5, shape, timing & &4 38| accumulator ring® =

o}
j=1
o =

A =

YA AFE BAX BBE 5 A= 5

(10) ORNL (Oak Ridge National Laboratory)
[httpy//www.ornl.gov]
- Liquid mercury targete] AdA¢} A&AL 9. SNSE Z Ao depositdHE oA
7F 2 AL Zestd, tantalumo]i} tungsten 22 T A FH ] FHYA AH F&
S BHOZE AMEIVIE AAReH, A AAAE FEANS H mFo=Z

=
A e AT HE ANt 2 A9,
C Fee QYT o

- Radiationol] 23t &Abo] gle

- B2 AU E AL Qlo] FAAAdes H{E

o Ao ox AR|AE o7 P B TR pulsed beame] YALZ QI5)
AAGE FAY LE 4 a0 BE 242 2 F4Y - UL

SNS Target Region
Cut ot Etevation
of Laywer Boderstors

3 Heitron
Brasters

<SNS target region - elevation view of lower moderators>

Tennessee == ORNL3I} UT(University of Tennessee)ol JINS(Joint Institute
for Neutron Science) HHE& 98] SuiurE& =9, JINSE SNS9 ORNLY
HFIR (High Flux Isotope Reactor)?] o] &A5S 913 A1 ds} AFAEZ A2
982 A8 2
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(11) JLab (Thomas Jefferson National Accelerator Facility)
[http;//www.jlab.org]
« JLab-& SNS¢ %% Nb(Niobium) F%(cavity)e] /&S €98 Nb F52 A
AAFoz WztEo] 2Ko &5 oM 45, H- 0] 25MeVaA 1000GeV7}A]

T

7}2: A 7] = Linaco] X} 200MeVo]Ate] oy A2 7}&EA 7= d Y

(12) =3
Scientific Advisory Spallation Neutron Source Accelerator Systems
Committee Project Director Advisory Commitiee
SNS/HFIR Users Deputy Project Director {Project Management) Experimental Facilities
Group Technical Director Advisory Committee
Assotiate Project Director (Finance, Administration & Mgmt)
Associate Project Director (Technology)
Safety/Environment Manager
Human Resources Manager
Project Support Staff
Deputy Project Director
Procurement Director
Mgmt info/Project Controls Manager
Quality Assurance Manager
Business Manager
Sys Integration Manager
IT Manager
i 1
JINS Experimental Facilities Accelerator Systems Conventional Facilities
Acting Director [~ Division Director Division Director Division Director

1
Project Management

H
Target Systems Front End Systems Controls Systems :
[P || [ oo | [ | | e
Instrument Systems {inac Systemns Ring Systems i
ORNL/ANL { LANL BNL !p"”e‘“;‘gg;’f‘*mm

Experimental Superconducting Cavity | | | Accelerator Technology [ 1

- Facilities Operations Systems and Cryogenics (Ring, HEBT, RTBT) Conetruction Design

QORNL JLAB ORNL Manager Manager

KA KA

User . Accelerator Technology
Lt Administration Acce!ecg;oh;f fysics {fod {Front-End and Linac)

ORNL

Accelerator Operations |_| | Controis
QRNL
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(13) Schedule

FY1006 | FY1007 | FYi996 | FY 1096 | PYonoo | Froomt | FYaoez | Fraoca | FYzooe | Frooos | Feonee
w%miminﬂﬂMwOMWEG@MQ%W%G@M%M%MWaiﬁlﬂdﬁé@MﬂduﬁnémW ozarasriaziodas

: wapmgt Design

Site Fmpantm 0

Commissioning & Operations

(14) Design Parameters

Proton beam power on target 1.4 MW
Proton beam kinetic energy on target 1.0 GeV
Average beam current on target 1.4 mA
Pulse repetition rate 60 Hz
Protons per pulse on target 1.5x10** protons
Charge per pulse on target 24 uC
Energy per pulse on target 24 kJ
Proton pulse length on target 695 ns
Ion type (Front end, Linac, HEBT) H minus
Average linac macropulse H- current 26 mA
Linac beam macropulse duty factor 6 %
Front end length 7.5 m
Linac length 331 m
HEBT length 170 m
Ring circumference 248 m
RTBT length 150 m
Ton type (Ring, RTBT, Target) proton
Ring filling time 1.0 ms
Ring revolution frequency 1.058 MHz
Number of injected turns 1060
Ring filling fraction 68 %
Ring extraction beam gap 250 ns
Maximum uncontrolled beam loss 1 W/m
Target material Hg
Number of ambient / cold moderators 1/3
Number of neutron beam shutters 18
Initial number of Instruments 5

_74_.



6. RIKEN (Oo|&lstd14; The Institute of Physical and Chemical Research)

1 9
(2) &5 o}A : httpy/www.riken.go.jp

(3) RIKEN (The Institute of Physical and
Chemical Research) 2 19170 Al dFAgo
2 AdYEglon, 22 AANH £l 19589
Aot e FHY ABoz AFEAHNLT staff
o] F7F oF 67099 oj2n, 20023 % o2 oF
7989l <.

<RIKEN Wako Main Campus>

@ =4

General Advicor
i Special Advisor

RIKEN Fro\tgler Research System
RIKEN Braifi Science lnsﬂtute
inte: gmt&d V- CAD Sgstem Research F’mg ram

Pragitant -
. Vice President
| Executive Directors

RIEEN: T sukuba Inslitute
PIKEN BioRgsource Center

Labbratﬁri”&
Divsion eﬁ%v
Bgﬂnhmtr’ + Badiation pe

Highthma ;mi; Faclory

S

L RIKEN ‘x’akomma institute -
. RIKEN Gerpmic Stiances l”enter
~ RIKEN Plant Science Cenler :
RIKEN SNP Recearch Lenter '
R!KEM Reaearc?x Camer lor Allergg and lmmuna!agg
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(5) RIKEN®} A5 =23

(7D Frontier Research System (FRS)
- Supra-Biomolecular System Research (Wako City)
« Spatio-Temporal Function Materials Research (Wako City)
- Photodynamics Research Center (Sendai City)
o Bio-Mimetic Control Research Center (Nagoya City)
- International Frontier Research Program on Earthquakes (Shimizu City)

(\}) Brain Science Institute (BSI)
o Understanding the Brain
- Neuronal Function Research
- Neuronal Circuit Mechanisms Research
- Cognitive Brain Science Research
° Protecting the Brain
- Developmental Brain Science

- Molecular Neuropathology

Aging and Psychiatric Research
- Recovery Control Research
o Creating the Brain
- Brainway Research
- Brain-style Intelligence Research
- Brain-Style Information Systems Research

o Advanced Technology Development
(th RIKEN Genomic Sciences Center (GSC)

« Genome Exploration Research

= Human Genome Research

> Protein Research

- Mouse Functional Genomics Research
+ Plant Functional Genomics Research
- Bioinformatics

(#h 93+¢] RALY] RAL Muon Research FacilityZ A]-9-1 muon$ ©]£3}] basic physics

T O

of condensed matter, nuclear fusion 52 A3}

%3l BNL

(P ©vl=2] BNL<] BNL Research CenterE x|, ¥z} unjz xlo]o] FHE F3l
AES A+4E ol &

9] Relativistic Heavy Ion ColliderE ©]&3l quarks$} gluons?]

Tl B2 248 W & e Aoz v
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(6) RIKEN®] 42 W

A RIKEM Wako o y
Tain Campus A RIKEN Accelerator
Research Faciiily

A RIKEN Brain
Science Institute

AF

n\ =

A RIKEN Harima Institute

Kobe Institute

EN Tsukuba
nstitule

A Bip-Mimetic
Control Research Centar

(7) RIKENY9] 32 AT site

A RIKEM-RAL Muon
Resasrch Facility « | 7
(UKD .

RIKEN-MIT Neuroscienc
Resesrch Center{U5. A)

A RIKEN BNL
Research Center
{54}
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8 RIKEN Wako main campuso] RARF (RIKEN Accelerator Research Facility)E
23 41789 AFAE0] 8. RARFL K540 ring cyclotron (RRC), Fo]&H 7}&7]
injector (RILAC), K70 AVF cyclotrong &3 o] 7[E7188 SR NAMEH
bismuth7}x ¥ W) o] LEE FA5AAE H o EH 3 U

« Cosmic Radiation Laboratory « Radiation Laboratory
« RI Beam Science Laboratory - Applied Nuclear Physics Laboratory
» Atomic Physics Laboratory « Heavy Ion Nuclear Physics Laboratory

« Molecular Spectroscopy Laboratory

» Supramolecular Science Laboratory

» Muon Science Laboratory » Magnetic Materials Laboratory

+ Beam Physics and Engineering Laboratory

» Theoretical Physics Laboratory « Low Temperature Physics Laboratory
- Laser Technology Laboratory + Nanophotonics Laboratory

- Nanomaterial Processing Laboratory

» Condensed-Matter Theory Laboratory

- Materials Fabrication Laboratory « Semiconductors Laboratory
- Bioengineering Laboratory

» Condensed Molecular Materials Laboratory

» Chemical Dynamics Laboratory « Organometallic Chemistry Laboratory
« Synthetic Organic Chemistry Laboratory

« Polymer Chemistry Laboratory » Surface Chemistry Laboratory

+ Antibiotics Laboratory « Cellular Biochemistry Laboratory

+ Cellular & Molecular Biology Laboratory

+ Cellular Physiology Laboratory + Cellular Dynamics Laboratory

- Plant Functions Laboratory « Chemical Genetics Laboratory

+ Molecular Entomology and Baculovirology Laboratory
» Synthetic Cellular Chemistry Laboratory

» Animal and Cellular Systems Laboratory

» Molecular Membrane Biology Laboratory

» Molecular Cell Science Laboratory

+ Genome Science Laboratory

(9) Wako campus A7 A EHE
+ Cyclotron Center « Advanced Engineering Center
+ Characterization Center - Bioscience Technology Center
+ Advanced Computing Center
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(10) RARF (RIKEN Accelerator Research Facility)

« RIKEN heavy-ion accelerator facilitys= K540 ring cyclotron? & 7}&7]¢k
injector?] heavy-ion linac (RILAC) ¥ K70 AVF cyclotron®. & FAEo] 3.

(11) K540 Ring Cyclotron (Main Accelerator)

7V Ring Cyclotron®] 12

o Injection
type

o Main Magnet
K-value
Sector Magnets
Sector Angle
Pole Gap
Max. Flux Density
Injection Radius
Extraction Radius
Trim Coils
Total Weight

* Accelerator System
RF Amp. final tube
RF output power

<K540 Ring Cyclotron>

_79_

45 deg. against the medium plane

540 MeV

4 sector

50 deg.

8 cm

1.67 Tesla

0.89 m on the average
3.56 m on the average

26 pairs per sector magnet
2,100 tons

RS2042SK tetrode (Siemens)
300KW(CW) for each Amp.



Resonator Lambda/2 type, two sets

Dee angle 23.5 deg
Freqeuncy Range 18-45 MHz
Max. Dee Voltae 275 KV
Harmonic No. 9,10,11 for RILAC injection,
5 for AVF injection
RF final tube RS2042SK tetrode (Siemens)
RF output power 300KW(CW) for each amp
o Dimensions
Diameter 126 m
Hight 6.0 m

(12) ¥ o]&A14
« El: Search for Superheavy Elements (SHE)
- E2: Large Scattering Chanber ASCHRA
- E3: 2-pi counter array
» E4: Spectrograph SMART
+ E5: Biology and medicine
+ E6: Projectile-Fragment Separator RIPS
+ E7:. Condensed matter (Large Omega/Slow)
- E1,E3,E5: Nuclear physics and Chemistory (lasers/Falling Ball)
- E2: Atomic Physics Beam Line

(13) E5 Beamline for Biology and Medicine
Ch AR 2AE % WEle Y 2A7h o] FAAES st FA W BUHTY
3t A X2 gold-foil scattererE X §H3}li1 Q)+ wobbler magnet, PPAC, ionization
chamber 502 FTAEo &, ZALAXE o] Wl wl spA=he] M X, 50
x50mm” A Al W FTATE 10% o5+,
W+ 32 A7
- Neoplastic cell transformation by heavy ions.

« Effect of heavy ions on fish embryonic development.
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i

<E5 Beamline Facility> <Irradiation Apparatus>

)

(14) RRCol A 7153 v 23 0 =4

b

Particle Charge RF F h Energy Intensity
(MHz) (MeV/nucleon) (pnA)

p 1 342 5 150 410
1 387 5 210 340
1 422 b 270
H2 1 246 5 70 100
1 262 5 80 100
1 276 5 90 1000
1 290 5 100 300
1 301 5 110 800
1 3045 5 113 1000
1 312 5 120 1000
1 326 5 135 870
d 1 246 5 70 50
1 290 5 100 300
1 32.0 5 130 10
1 326 5 134 30
pol. d 1 326 5 134 280
11B 5 246 5 70 200
12C 5 350 9 42 40
6 279 b 92 330
6 290 5 100 60
6 326 5 135 500
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13C

14N

15N

160

180

20Ne

22Ne

24Mg

27A1
288Si
36Ar
40Ar

O 00 0 ~J 0 W ~1 -1 0 O = Ut -1 3 ~3J0 2 Y Yy v OO

= = e el = el QT O OV = = = = e = O 0 =
W B QO DD e PV I N e ) ()

35.0
246
29.0
254
28.0
35.0
32.0
35.0
24.6
26.0
32.6
20.2
254
35.0
35.0
24.6
30.5
26.2
32.6
35.0
246
29.0
33.0
32.6
28.0
24.6
29.0
30.1
29.0
29.0
29.0
32.6
18.7
18.0
18.7
18.6
20.0
28.0
28.0
30.0
32.5
33.0

© O Ut O

—

0

= Ut Ut U1 © ©
o

—
)

(S N RG] BV BN IRV BN GL RO S o) SN/

42
70
100
21
26
34
35
42
70
80
135
10.7
21.2
34
42
70
115
80
135
42
70
100
37
135
21
70
100
110
100
100
100
135
7.5

7.5

10.3
21
26
30
35
37

10
100
160
120
30
30
110
30
80
100
230
20
120

160
30
250
300
70
210
380
17
70

100
100
150

50

150
60
500
80
140
17
46

50
10
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40Ca
50Ti
58Ni

59Co
647n
65Cu

84Kr

129Xe
130Te
132Xe
136Xe

166Er
170Er
181Ta

14
15
16
17
17
14
20
13

25
24
20

18
13
18
25
22
22
21
21
23
23
23
31
32
24
37

34.4
34.4
26.0
27.6
28.1
28.0
26.2
18.0
18.0
19.5
28.1
26.2
25.0
18.0
25.0
20.0
20.0
32.7
18.7
18.7
18.0
18.7
18.0
18.6
19.5
28.0
22.3
18.0
254

40
40
80
90
95
26
80

10
95
80
20.6

17
10.5
10.5
36
7.5
7.5

7.5
8.5

10
26
16

21.2
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