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Nuclear Physics

Report of the working group on Nuclear
Physics under OECD Global Science Forum

Nuclear physics is the study of atomic nuclei and nuclear matter and of the fundamental forces
responsible for their properties and behaviour. It is the quest to understand the origin, evolution,
and structure of the matter of the universe that leads to galaxies, stars, and planets, including the
Earth, the terrestrial environment, and ourselves. Nuclear physics is important to society because
of its extensive applications for energy, national security, health, environmental protection, and
industry. Countries have historically supported basic nuclear physics research both in order to
advance the scientific field and to develop the expertise, technology, and trained workforce that
are needed for their national nuclear-technologv related activities.
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International Pure and Applied Physics (IUPAP)
C12 (commission of Nuclear Physics)
WG.9 (International Cooperation in Nuclear Physics (ICNP))

Shoji Nagamiya (KEK/J-PARC, Japan),
Dong-Pil Min (SNU, Korea), Hideyuki Sakai
(U. Tokyo, Japan), and Wenqing Shen (NSFC,
China) agreed to launch an initiative to form
some organization in Asia similar to NuPECC.

Strongly suggested to form some




Preparation meetings

1st meeting

2nd meeting

4th Oct. 2008 : RIKEN Tokyo Office , Japan

21st Jan. 2009 : Seoul National University, Korea

3rd meeting—> 1st ANPhA Meeting
18th Jul. 2009 Beijing. : Peking University Shao Yuan Hotel : China
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ANPhOA : Asian Nuclar Physics Association
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ANPhA launched on 18 July, 2009

Ceremony for the Establlshmentfof ANPhA BelJll‘lg, 2009
9B 4 B 85 X (ANPhA) MRV (L 3, 2009




ANPhA Established

®1st meeting
18th July 2009 @Peking University,
a part of the 3rd preparatory meeting.
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® ‘o

China:~1,000  Japan:~1,000 Korea:~150 Vietnam:~50

®2nd meeting
17th Jan. 2010 @J-PARC (Tokai)
in conjunction with the First ANPhA Symposium
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Australia:~50 India:~300 Taiwan:~50

Australia is joined to Asia !
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Bylaws for
Asian Nuclear Physics Association (ANPhA)

Objectives:

- e—— - a4 e v——— N - A n - an —u - - .- aa N a

Membership:

S. The Members of ANPhA must be representing organizations in nuclear sciences
research in Asian or Oceanic countries or regions. In each country/region the
representing organization could be different, while the body must be “certain”
representing organization which each country/region can authorize.

6. The number of the board members from one country/region must be less than five.

7. The representative organizations in some regions may also become members of
ANPhOA, based on mutual agreement related to the region definition and the names
used for the organizations, which should be consistent with those used by IUPAP.

ALUINVIAV AL DOVIVIIVGY IANVILIULIVYD AllU 11100UL UILIIVIILALLIVIL 111 A1

Board:

8. The ANPhA Board is installed with an appropriate numbers of Board
members. Initial Board members are Japan (4), China (4) and Korea (3).
This number can be added later by the approval of the Board meeting.

9. The Board may select chair, vice chair(s) and secretary. The term of the
chair, vice chair(s) and secretary is two years.

10. The Board meetings shall be held on a regular basis, at least annually, at



which all business items shall be discussed.

ANPhA Office:
11. The ANPhA Office shall be located at the RIKEN Nishina Center. The

Office is not necessarily permanent and can be changed later.
Research Facility Usage of Other Countries/Regions:
12.In order to promote collaboration among Asian countries/regions, the ANPhA
will create documents for easier access to research facilities.
Examples of these are 1) available experimental facilities including major
accelerators, 2) major computing resources, etc.

Coordination-
13. Each country/region must define its own coordinator among the Board

members.

ANPhA web site : http://ribf.riken.jp/ANPhA/

15. The ANPhA supports organizing seminars and workshops, etc. for

information exchange among the membership countries/regions.

Education:
16. The ANPhA can organize “Schools” for students. The ANPhA can be
instrumental for University- Institution cooperation and exchange

programs.

Future Planning:
Eventually, at a later stage of ANPhA, it is useful for ANPhA to create
a document for future planning of accelerators and instrumentation in

Asian countries/regions.



ANPhA web site : http://ribf.riken.jp/ANPhA/

Asian Nuclear Physics Association

(ANPhA)

Abstract submission to the INPC 2010 Conference iz open until 15th Mar.
The first ANPhA Svmposium will be held at Tokai (J-Parc) on January 18-19, 2010,
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I ORGANISATION

Symposinms
Bylaws . . .
. 18-19 Jan. 2010  1st. ANPhA Symposium (J-Park/ T okat) [program/archives)
ANPhA Board
Board Meetings

Preparatory Meetings

I ANPhA ACTIVITIES

€ First ANPhA 5§

Jan, 2010, Tokaj JAPAN

Symposinms

I INFORMATION

Scientific Events in Asia
Job Opening
Links

== Contacts for this site <=




ANPhA Board Members

Chair: Hideyuki Sakai (Japan)
Vice Chair: Yanlin Ye (China) , Dong-Phil Min (Korea)
Secretary: Tohru Motobayashi(Japan)

China : Weiping Liu
Guoqing Xiao
Yugang Ma
Yanlin Ye

Japan : Shoji Nagamiya

Tohru Motobayashi

Takaharu Otsuka .

Hideyuki Sakai Australia : Anthony Thomas
Korea : Dong-Phil Min India : Bikas.h Sinha, .

Seung-Woo Hong Swaminathan Kalias

Wooyoung Kim

Taiwan : to be confirmed.

Vietnam : Dao Tien Khoa



Results of 2nd ANPhA Meeting

ANPhOA support symposia, workshops, schools for 2010-2011.

(ANPhA Symposium)

Second ANPhA Symposium : Seoul in relation to KoRIA project in
October in Korea.

(Schools) : under the “ANPhA spirit ”

1. ISPUN (Hanoi, 2011)

2. CNS-EFES Summer School (Tokyo, 2010)

What is the “ANPhA spirit” ?

® ANPhA board members should be involved in organization of
the symposium / school.
®No direct financial support by ANPhA. Spiritual support only.

Next ANPhA board Meeting :
In conjunction with Second ANPhA Symposium in October.




The First

Ceon 01‘ file Establishment of ANPhA —I;‘éiiing,..(lg
lﬁiﬂl&%ﬂﬁ‘b‘% ( ANPhA ) Jﬁi{lft , LA, 2009

T

2010, Jan,18(Mon) 19(Tue) @ J- PARC (Tokal,Japan)

Advisory Board

Hideyukl Sakal (U.Tokyo, Japan, Chair)

#Introduction of Asian Facilities Tohru Motobayashi (RIKEN, Japan, Secretary) Ken-ichi Imai JAEA)
Takaharu Otsuka (CNS, U.Tokyo, Japan) Susumu Sato (JAEA)
» Japanese Facilities Dang-Pil Min (SNU, Korea, Vice Chair) Hiroyuki Sako (JAEA)
Hong Koreay TR
gEyesiiaciifies Wooyoung Kim WW Univ, Korea) Kazuhiro Tanaka (KEK)
« Chinese Facilities Dao Tien Khoa (VAEC, Shin'ya Sawada (KEK)
« Indian Facilities mllnw&wmw?’wﬂuiﬂ
5 ies’ Faciliti G Xiao (IMP, China)
Other Countries .Facnlums . mhsm il mnuu“w
#Toward International Collaboration Anthony W. Thomas (Australia)
Bikash Sinha (VECC/SINP, India)
4J-PARC Tour 5. Kailas (BARC, India)
Pauchy W.-Y. Hwang (NTU, Taiwan)

http://silver.j-parc.jp/anpha RN anpha-2010@ml.j-parc.jp



The First ANPhA Sympposium @ Tokai, Japan

Symposium: 18-19 Jan. 2010



J-PARC Facility

‘,‘ Tomofumi Nagae

/ ' Kyoto University
v

J-PARC
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proton beams
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%) Neutrint\j (v)

b Neutron (n)

Materials & Life Sciences at 3 GeV —
Nuclear & Particle Physics at 50 GeV -

" J-PARC Facility
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Niaterials and Life Science Hagich Beam FAclity

Experimental Facility
=

Nuclear
Transmutation

(Phase 2)

Neutrino to
Kamiokande

3 G(ez\é :zn;:ln;rvc‘)’t)ron 50 GeV Synchrotron '
b _ ¢ i (0.75 MW)

J-PARC = Japan Proton Accelerator Research Complex

® QOne of Three major Neutron Sources in Material and Life Science

" ® Unique Kaon Factory, and One of Three Neutrino beam lines. Anti- =%
proton in GSI. 7
® Top runner in ADS. : _
7 A n— el

— MW-class proton accelerator I R&D toward Transmutation at 0.6 GeV

@ Neutrino Centers

(current frontier is about 0.1 MW)

@ Neutron Centers @ Anti-p
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RIKEN RI Beam Factory

H. Sakurai
RIKEN Nishina Center

World’s First and Strongest
K2600MeV
Superconducting Ring Cyclotron

400 MeV/u Light-ion beam
345 MeV/u Uranium beam

World’s Largest Acceptance
9Tm
Superconducting Rl beam Separator

~250-300 MeV/nucleon RIB

RIKEN RI Beam Factory (RIBF)

I Experiment facility I

Old facility
. oS éHE Accelerator
(eg. Z=113) -
| 60~100 MeV/nucleon |ﬁ‘_ Naucleon | RILAC
s
AVF g5

A<

-

s

& 8 - RRC
CRIB (CNS)|

[ <10 MeV/nucleon 350-400 MeV/nucleon

New facility *

Intense (80 kW max.) H.I. beams (up to U) of 3454MeV at SRC
Fast RI beams by projectile fragmentation and U-fission at BigRIPS
Operation since 2007

Promotion of Nuclear Physics Programs Under

e

Domestic/International Collaborations

R Italy
Germany

Other Domestic /Foroign
Inst Univ.

Vietnam
India

=

France

:

__-__'_"—-—-_
* %ﬁ'ﬁ' | China
\
B - N R TRIUMF
Canada

USA

Co-organization of PAC with CNS, Univ. of Tokyo
External investment by CNS: SHARAQ, CRIB



Computing Facilities in Japan

Sinya Aoki
University of Tsukuba

The first ANPhA Symposium
Jan. 18-19, 2010
J-PARC, Tokai, Japan

Development of supercomputers

GFLOPS

' Earth Simulator:
Top500 No.1 (2002-2004)

Numerical Wind Tunnel:
- Top500 No.1 (1993-95)
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CP-PACS: Top500 No.1 (1996) |
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@® cCr-PACS
B ctarth Simulator
Vector computers
o CRAY/CDC
®  Hitachi/Fujitsu/NEC
Vector-parallel computers
+  Fuptsu
& NEC
o CRAY
Parallel computers
o  CRAY
o IBM
< Intel
A THE
other
*  Fujitsu
& Hitschi
& NEC/Sun
Project machines

@ Tsukuba

Columbia

1975 1980 1985 1990 1995 2000 2005 2010
Year

2015

11
A APE
B GF11(iBM)

Nation-wide usage programs

All facilities mentioned so far can be used for physicist in Japan without
any charges.

proposal| to each institute, once or twice/year

some institutes, if necessary

‘decision for time allocation | by “review” committee at each institute

V [resuis]

report
hearing

to each institute, once or twice/year

Next Generation Supercomputer

development of 10 PetaFlops-class system
research center in computational science
Period: Japanese FY 2006-2011

Budget: 115B¥ (1.25B$)

RIKEN is responsible for the project

Project




Research Center for Nuclear Physics
Osaka University

Tadafumi Kishimoto
Physics Department and RCNP
Osaka Univ.

2010/1/18 ANPHA 1

Osaka University Cyclotron Facility (Suita campus)

Neutron TOF 100m tunnel

Ring cyclotron K=400 MeV
o —

Im X Im % 10cm X 6
seintillators

AVF cyclotron
K=140 MeV

- 2

b
&

users
~ 300
/V High resolution

abroad Magnetic spectrometers
~40/y

2010/1/18 ANPHA

What is RCNP

Founded in 1971

— User based “Research Center for Nuclear Physics”
1973 AVF cyclotron

1991 Ring cyclotron

1997 Oto Cosmo Observatory

2000 LEPS@SPring8

2010 Research Center for Subatomic Science (6 years)

19 scientific members, 6 technical staffs
About 10 post doctors

About 30 graduate students

Super PloMen ring-8 GeV
. _3rdgeneratio:1"'50§.
" Circumference: 1436 m

users
- ~ 70/year

- tietos __ abroad
rimenial Hutch 0 10 20m b e ; ~20/ year



Introduction to HIRFL

‘ HIRFL: Heavy Ion Research Facilities in Lanzhou [

- ECR: keV Stable Beams
Prog ress ln HIRFL-CSR SFC: <10 AMeV (ILL), 17-35 MeV (p) I
C SSC: <100 AMeV (HLL), < 110 MeV (p)
. SFC CSRm: <1000 AMeV (H.L), < 2.8 GeV (p)
Guoqing Xiao for CSR team ) o
xiaogq@impcas.ac.cn T O i

LL2

Institute of Modern Physics (IMP), Chinese Acadeny of Science (CAS)
Netional Laboratory of Heavy lon Accelerator in Lanzhou

Radioactive Beams

RIBLLI1: tens AMeV (RIBs)

RIBLL2: hundreds AMeV (RIBs & HCI)

Example 1: Mass & Decay Measurement at CSRe

RIBLL2+CSRe 2

Isochronous mass spectrometer

S 3Ar,RIB

Am/m -10°*

B Stable isotopes
B Nuclides with known masses
Observed nuclides

1N PLB.664(2008)162

N

ToF# M&s
L || :
, - '
& "-"llin msu—.~.
» dr_ _ 1 dlmlg) _|:]_ : e 4 61565 6157 61575 6158 61585 6159
’ £y lmig) 7 \ rev-time(ns)
[ N ] "SKr bea anding enerev
E; 4 120/ 78 ‘). [ Bending energy,
| FEEREERAMS): oy , [ KI’—)R]B: - 82 H’Ihull sll'u?‘lm‘_c.
w P ) 1o} 4 4 - , rproce  Shape evaluation, ...
HASREREIMNEMS): dvo0 < m: ; 15 g 2 . 36X e beam - ‘
& =¥ " 8 50 * Origin of the element,
’ émf 2.4 nuclear synthesis, ... T e i e 5% et
~‘—I'Il t "c'-_—-‘g:l/'lottkyiﬂﬂ vw; L + New isomer states, new isotopes,...
+ Dec.2007:  3Ar test run w| 2010: try to run CSRe as SMS
*  Jan. 2009: 8Kr test run ot i L L LA

Revolution time / ns




100 MeV 200 pA compact proton cyclotron
20000 mass resolution ISOL, 2 MeV/q super-conducting LINAC
Supported in 2004, commissioned in 2012-2013

Perspective of BRIF project in
CIAE

Weiping Liu
CIAE, China institute of atomic energy
The first ANPhA Symposium,
Tokai, Jan. 18-29, 2010

1/35

v/ World existing ISOL facilities

Facility Driving beam ISOL Post Acc. RIB Upgrade

location intensity Mass res. | Intensity Year

BRIF, Beijing Cyc. p 100 MeV 200 pA 20000 Tandem+SCB 17 BRIFII 34 MeV/q,
MeViq, 2013 10%" pps | 2017

" ISAC, Vancouver | Cyc. p 500 MeV 100 pA 10000 Linac 6.5 MeV/u New e-linac

10° pps driving 2016

Louvain Cyc. K30 p 30 MeV 200 pA | LISOL Cyc. K110 0.6-1 MeViu

SPIRAL, Caen Cyc 95 MeV/u HI ISOL Cyc K265 SPIRAL II, 2013

SC Linac 40 MeV d
ORNL, Oak Ridge | Cyc.K105pora 1000, Tandem 25 MV, 4-12

20000 MeV/u, 10%% pps

| ISOLDE, Geneva Syn. p 1.4 GeV 2 pA 1000, Linac 0.3-3 MeV/u, 10 MeV/iu
A o 10000 10"pps

*New low beta RFQ injector TRIAC, Tokai Tandem 20MV p 3 pA 1200 Linac, 0.17-5MeViu | Will be moved
*17 MeV/q super-conducting LINAC HI, 15 MeVig somewhere
*RMS EXCYT, Catania Cyc K800 HI ISOL 15-MV tandem
*Large acceptance spectrometer .= RIKEN Photo induce fission by | ISOL Collide with e by Install in 2010
Gamma array 150MeV, IkW e SCRIT
+Radiation facilities JYFL, Jyvaskyla Cyc. K130, p 1pA, HI IGISOL

Many
30/35 terminals
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SSRF Layout™™

Shanghai Synchrotron Radiation Facility
(SSRF) and SLEGS-prototype Beamlines

3.5GeV Storage Ring
C=432m

3.5GeV Booster
C=180m

—

2_‘? FORTEZRIOMRALE

P FORSALhEDe R BT

‘Sharghal inailute of Appied Prywos, Chimes Acsderry of

(4) Shanghai Laser Electron Source (SLEGS) at SSRF
o e

SLEGS-prototype and

the future plan W o

L 180m Circurigrongs

SSRF capbility: 60 beam |ines
and “100 exp. stations



Sejong Institute as announced Jan. 11, 2010

KoRIA

Director of Sejong Institute

i n ‘ | |
' . . | International Advisory Committee |
International Science & Business Belt )
Intellectual Property Right -
Strategy Center }_ — Belt Network Promotion Center |
! | 1
- Basic Science ~ Heavy lon
G;::g:llse Research - Accelerator
Center Lab
W 350u Ak o 4 Xe™ (500 wh o] i) High Intensity H- or D~ cyclotron 1
i s _' o . Aes6 §) 78EH  SC-ECR K100, imt
T The First ANPhA Symsesian. \ . 10 MeV/u 100 Wel/u : - —— ]
Foo-rist ANFHA SymPOSiUn ot SRR . - — e S s S 7o [ g
11 Feed in Rl b 0~ =
:;'I' Produced by 1S0L) Material/Bio/Medical e \\\ \
e [37&’!,“ Dual Bean < \/O ""'---.____Ij '<D ‘.II
General features of the facility * ] @8, LU
- \ J
"% b d ' \ Dispersiv
pemiileme d 1 wawedo
» Block 1 : Cyclotron : K~100, ~ 1mA 1.1 0 ke o = lon Smrce : Fragmentation Type
ISOL targe'tl"y ' * Ma.Lcrnal Iﬁlo'lcdif:.nl sci l:n'r:
Post SC linac : 10 MeV/u b et | A Sl Rip - prove
sstrophysics \ .‘- + In-Flight RIC
s M = Stable Heavy lon Beam (ECR 15)
Block 2 : 200 MeV/u driver SC linac for all ions and RIB ‘%"“ .'
%é%f\ %‘ -~
Block 3 : 10 MeV SC linac for injection of stable beams A
o Gas cell lon Guide
D» H'.:: E;‘T:;TIH_I]'% Post Accelerator for RIB ;SI)r v ) ) ‘
« A broad range of experimental tools (fast, stopped, reaccelerat W i norey loketim, Bio e " Y BIo2
« Two ISOL target stations and an in-flight fragmentation target [ 2 s bsses nis + Cyclotron : K~100, ~1mA E [ Block 3 |
% Gas Catchor Based RIB ISOL targetry I
1520 v/ Post linac : 10 MeV/u P
O T « 200 MeV/u SC linac
= Laser spectroscop RIB beam llnes ::L;;‘ﬁggfﬁ
suiilissiboctadd + 10 MeV SC linac

107 p/s



RENO and Related Physics

Yeongduk Kim
Sejong University

First ANPHA Symposium
Jan. 19, 2010

Yonggwang Nuclear Power Plant
» Six ~ 1 GW,, class PWRs

- Total average thermal power of
16.4 GW (max 17.3 6W)

* Started operation in 1986~2002.

* Operational factor > 90%

~ | e reactor

...‘ {/-m- — : . \ .‘ _./I v

_ | @ detector |

Neutrino Laboratories in Asia

SK
©3exp
RENO
; DAYA BAY
Double Beta
CANDLES(#8Ca)
CaMoO4 ('9%°Mo)
CDUL : New Lab.

Near & far tunnels are completed
(2008.6~2009.3) by Daewoo Eng. Co. Korea




Il. Accelerator & Beamline

Q PEFP Accelerator & Beamline

future i
Extension " .

1** ANPhA Symposium on Asian Nuclear Physics Facilities
J-PARC, Tokai, Jan 18-19, 2010

d - PEFP=="
100 MeV 20 MeV 3 MeV Injector
- e — = — -

.:

Proton Engineering Frontier Project*

Kui Young Kim
on behalf of the Proton Engineering Frontier Project
Korea Atomic Energy Research Institute

[TR104|  |TR103| |[TR102|[ TR24 |
100 MeV Beamlines 20 MeV Beamlines

Features of the PEFP linac

* 50 keV Injector (lon Source + LEBT) Output Energy (MeV) 20 100
+3 MeV RFQ (4-vane type) Peak Beam Current (mA) 20 20
+20 & 100 MeV DTL Max. Beam Duty (%) 24 8
* RF Frequency : 350 MHz Avg. Beam Current (mA) 4.8 1.6
+ Beam Extractions at 20 or 100 MeV Pulse Length (ms) 2 1.33
+ 5 Beamlines for 20 MeV & 100 MeV Max. Repetition Rate (Hz) 120 60
- Beam to be distributed to 3 BL via AC Max. Avg. Beam Power (KW) 96 160

* Supported by the Ministry of Education, Science & Technology, Korea

Ill. Construction Work
Q The Project Site
P PEFP==
% The Project Site (Area: 440,000 m?) is located at Gyoengju.

D 935.)

L

(The capital of Shilla dynasty for 992 years, from BC 57 to A

A e oy i.r;‘,____

T S
) i ‘*&f‘z Express Railway (KTX)

{New Gyeongju Station)

9



ACCELERATOR ACTIVITIES AT
MUMBAI & DELHI

NUCLEAR PHYSICS RESEARCH
S.KAILAS (Bhabha Atomic Research Centre,Mumbai)

A.ROY(Inter University Accelerator Centre,Delhi)

“<pPpEHOI & A0~

wZ O~

MUMBAI
Light & Heavy Ions For Nuclear Physics Research
1 MV (CG) Isobaric Analogue Resonances
VERY TIFR Nuclear Spectroscopy of Low
Low E 5.5 MV(VDG) Lying States Coulomb ex
1to BARC Nuclear Optical Model at Sub-
- 5.5 MeV ;#a:r;rg;‘ Coulomb energies CP,n-fissio
u
- Quasi Molecular Resonances
I.';g‘:eEV (VEC) High Energy Gammas
80 Mevz VECC Nuclear Fission
14 MV(Pellet) Sub-Barrier Fusion &Pre-
MEDIUM (TIFR) Equilibrium Fission
E 15MV(Pellet) High Spin Spectroscopy
1-7 (IUAC)
wen  HE(vee) vece P RSN
IOP,FOTIA g =
HIGH E SC Linac DIC & QF Weak'ly Bound Proj.
10 -50 (TIFR,IUAC) Multifragmentation LGP PEQ
MeV/A SCC (VECC) Spectroscopy of HN & LN RIH

ECR + SC Linac

Nuclei at Extreme Ex, J, T& A

et
TRIVANDRUM ~ S
| S S — .
W —

ION Accelerator Map of India

el
oz

. @ INDORE

PUNE HYDERABAD
L= = o=

| MADRAS §‘ :
MICROTROM -

=1

[=1 vinNac
SVNCHROTHON/STORAGE RING
CYCLOTRON y
TANDEM." PELLETRON g
=

India -International Collaborations

CERN - LHC India has Observer Status
FAIR, Germany- India is a member
ITER — India is a member
IAEA, Vienna- NDS
MOU with Fermi lab, USA,
GANIL, CEA, ILL, France
RIKEN, KEK,Japan
IBA, Belgium, TRIUMF, Canada
BESSY,Germany,RAL,UK.......




January 2010

VECC Radioactive lon Beam project
Schematic Layout

Thick-target
ECR IS

1.7 keV/u |
| RFQ
100 keV/u j We are here
| LINAC1 I :
Jsakeviu L.
LINAC2,3 |
415 keV/u 1
| LINACs 4-6

By 2012
1.3 MeV/u

Sectional view of - SC cyclotron
Median Plane of N4 K=500 MeV
Cyclotron (K 130 MeV)

POLE STEEL <HILL>

E-1 DEFLECTOR VIEWER PORT
PRI

HIGH VOLTAGE FEED

CRYOSTAT DUTER WALL

> E-2 DEFLECTOR
EXTRACTION ELEMENT DRIVE HIGH VOLTAGE FEED s
RADIAL SUPPORT LINK .

The Future ? Proposed Mega Science facility ANURIB
Advanced National facility for Unstable & Rare lon Beams)

| Electron Linac ]-ri—cl 1* lon Source R&D phase

Thick target

- Stable isotope

ECR lon Source injection

Separator
o

r-process, n-rich 1.5 keV/u
exotic nuclei RFQ Material Science with
stable & Rl Beams

o.1meviu = | | S~
LINAC
‘N;cle;rA“m;}hy”c‘S:|3‘Me\‘.r‘.ru4-;) I“..A.
Experimental station

Stripper
100 MeV/u
Nuclear structure,
Elastic/Inelastic
scattering
experiments
Projectile
: Fragmentation
Cyclotron » of Exotic & .
K = 600 e



VIETNAM ACADEMY OF SCIENCE AND
TECHNOLOGY wor
VAST INSTITUTE OF PHYSICS

Introduction of Vietnam Institute of

Physics and the present status of

nuclear physics and applications in
Vietnam

Le Hong Khiem

PROPOSED DESIGN FOR R&D BEAM LINE
A ! . 1

Cyclotron
~




Future Plan

« LEPS:

— Implementation of polarized HD target
for the double-polarization experiment.

— LEPS2 upgrade.
Jiunn-Wei Chen  E906 in FNAL:
— Plan to operate in 2010-2013.

Physics Dept., NTU - High-flux 30/50 GeV proton beam in
JPARC:
— Di-muon and hadron physics
experiment.
— After 2014.

Nuclear Physics in Taiwan

:. Upgrade program born in Asia @

1)  The earlier collaboration between Asia countries on high energy heavy
ion physics, originated from the first Athic 2006 in Yonsei, 2008 in

Tsukuba, 2010 to be in Wuhan

Statu S Of th e A L I C E at L H C 2) The ﬁrst,workshop on photon and jet physics with LHC/ALICE in
W]uha_an i1t1 Dec. 3-7, 2008, to discuss the possibility to build Dijet
calorimeter

3)  This idea was submitted to ALICE by Tsukuba on behalf of Japanese
team) and by CCNU on behalf of the Chinese team respectively in

March 2009
Daicui Zhou 4) A joined weekly meeting by EVO for DCAL physics since May 2009
5)  Formal proposal formed together and submitted to ALICE
: collaboration in the end of June 2009 together.
(fOI" the ALICE collaboratlon) 6) A general DCAL proposal approved by ALICE in the end of Oct,2009
. . : 7)  Production plan made by DCAL collaboration (Japan, China, USA,
InStltUte Of Parthle PhYSICS, France and Italy) and approved by ALICE in the end of Oct , which
. . . should be finished before end of April 2011.

Huazhong Normal UmverSIty, China 8)  The workshop on ALICE upgrade by Asia counties In Nov. 5-7, 2009

was held in Yonsei.

9)  Workshop on ALICE analysis strategy by Asia countries to be held in
Hiroshima from Jan. 21-23 2010.
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ANU HEAVY ION
ACCELERATOR
FACILITY

— » NEC 14UD tandem electrostatic accelerator
Commissioned 1972

muemon  Highest voltage in experiments: 15.85 MV
Max beam on target ~ 1uA electrical

Beam pulsing system 1ns on 106ns to 1s off
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B0 ACHROMAT

Accelerators in Australia

ANSTO

Sydney $25M

10MV tandem

Materials, AMS
(Research Reactor OPAL)

Heavy Ion Accel. Facility
15MV tandem+Linac
Canberra $50M

Nucl. Phys, AMS, Materials

e Australian Synchrotron
Australian population 22M ' Melbourne  $200M
Electron synchrotron
3rd gen. light source

Future Developments (2010-2013)

= Australian Government response to Global Financial Crisis:
= A$7.6M given (not taken away!) over 4 years for upgrades

Accelerator enhancements

= Beam pulsing update and upgrade — 200 ps pulses RTB

= Linac pilot project to replace Pb plating by Nb — 12 MV/q

= Two to three new beamlines, target stations

= Second dedicated s/c solenoid beamline (RIB, spectroscopy)
= Upgrade of AMS capability — automation

= Migrate accelerator computer control and D/A from VAX

= Modern pumps and magnet power supplies



Asia nuclear physics community ANPhA is ready to make an effort on
bi-regional cooperation with that of Europe NuPECC!

NuPECC
4600 gtz
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