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Overview
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Origins

AEarly 90s C12 (IUPAP Commission on Nuclear Physics
- Chair H. Feshbach) discussed need for international
cooperation but failed to produce a plan

AOnly in 2003, under S. Nagamiya, was a sub-committee
of C12 created (AWT Chair)

AAt triennial IUPAP General Assembly in Capetown
in 2005 this formally became the 9t Working Group
of IUPAP

AICFA, created in 1960s (1) is WG.1
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Initial Membership of WG.9

* A W. Thomas (Jefterson Lab, USA) Chaur

» W.T.H. van Oers (Manitoba, Canada) Secretary

» S.H. Aronson (BNL, USA)

» R.F.Casten (Yale, USA) NSAC Past-Chair

* B. Fulton (York, Great Britain) NuPECC Chair

» S. Gales (GANIL, France)

* M. N. Harakeh (Groningen, The Netherlands) NuPECC Past-Chair

» W.F. Henning (GSI, Germany) Chair of C12

* A Lepine-Szily (Universidade de Sao Paulo, Brazil)

» V. A Matveev (Institute for Nuclear Research of Russian Academy of
Sciences, Moscow, Russia)

* M. Motobayashi (RIKEN, Japan)

= S.Nagamiya (J-PARC, Japan) Past-Chair of C12

* J.-M. Poutissou (TRIUMF, Canada)

» R Trbble (Texas A&M, USA) NSAC Chair

* Wenlong Zhan (Lanzhou, China)
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Nuclear Physics Facilities and Aims World-Wide

IUPAP Report 41: from Working Group 9
International Cooperation in Nuclear Physics
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Major Questions for Modern Nuclear Physics

* Can the structure and interactions of hadrons
be understood in terms of QCD?

« What is the structure of nuclear matter?
« What are the phases of nuclear matter?

« What is the role of nuclei in shaping the
evolution of the universe?

« What physics is there beyond the Standard
Model?

Short summary (~20 pages) describing these and how facilities relate

= : . Offtce of
I Thomas Jefferson National Accelerator Facility — Sc:ence

Qﬁgfgt,ed by Jefferson Science Associates for the U.S. Department of



| =L | iy | RO § Loealion | Faslliily Nalle | Faellily Sl delariatiz=a
AFRICA
Cydlofron [ p [227 KeW) ! HI {8138, 306 Meliu) docelemsfom (35
Soulh A%ica ITHEMEBA Latoralory, Faure [ Cape Town Cyclotron and Acceleraior Fag 'r..' (TR
= e SEFARI-1an de Grasd Resesrch Rescior /n{3-108 107 5" o= 1 £ MV VdG: p, d, *He, N
AL
Cyclotronip] 100 MeV) under corafrecion Tandem (15 Mg (30
China Crina Irestitube of Alomic Energy, DMP, Beijing Seijing Tandem Acc, Lak M=) ! HI 15 M=)
Gyl -Eyrctr-Slorage-Fd p 37 GeV)H 0 1.1 Gevie, ™0 520
Crinese Academy of SCences, IN2, Lanzno HIRFL (TR
Crirese Academy of Soences, SIAF, Shangha SLEES fin planning) Gamma rayz ) 525 Mel 10510 &7
nifia Wew Cedhi Universisy Granits Commission of India, Mew Delhi |imer-University Acceleraior Center  |Tardem - 50 Linac 5 [8-1 Mehiu]
ANF Cryclotren A4, 20-7 MeWiiu 2C-Cyolotron, K=500, 10-80
Vanabie Eniergy Cylotron Cenre, Bolkata VECC (TR
Japan Japan Atomic Enengy Agency, Toka JAEA Tardzm Facilty Tandem=Z00-E.C-Linec | p[20 M) ! HIA=15/200 Z0E Meivi)
KEK ang JAEA Tokai J-RASEZ (under constracion) Synchrairon | p (30 150) Ged =100 =1
Kyushu Universiy, Fuinuoia #ILITL Tardem (3 W] ! g [16 M=V} T HI &0, 5 Me'y)
Eynchrciran | 6 My inp-inac ! HI {850 100200 MeV) |
Waonal Instifute of Radioiogical Sciences, Anagass HIMAL medical
D= Unnersity, 05 Varn dg Graaf Labaraaory Van de Gras® [GUV] | pHe i3 M0 kel
Cyclotron compieRback scatiered
RCHP, Osaia University, Dsaka pnrion facility Cyclofrons (K140 « KAD0] ) p 200 M=V § HI (8=20, 100 Meliu)
Mishina Centerior Sccebermicr-Eazed
FUEEN, Wako Soience Cydlofrons | RARF {=135 Me\lu) / RI3F [d-U ) 350 M=)
Tonaky Universsy, Senda CYRIC Blectmore irac-3ERing {1 2GeV) § {agged pholons (30-1150 Me]
Cyclofrons (K=1081100 { p| 12750 K=\ ! HIC 33 Meliu, Krd
Tanoky Universisy, Senda M5 Szndai M=)
Urivarsity of Tsukuza, Tsukubs Tandem Acceleraior Complee Tarderres 400V {22 Ml 3 (=1 Weliu)
Korea Instame of Gaoscience ang Mineral Sesources,
Haorea Dasjecr ion Baam Application Ghoup Tandem 1.7 M) § prity
Waonal Cancer Cenire, Goyang Canter for Proton Theragy Cydofren | p [50-230 MeV)
Nafional Cenire for Inter-Uniiersities Riesearch Faclty, Seoul| Slectrost. lon Acc.) AMS Fac Tandzm (2 M)/ pl6 Ky 7 1M 10 Mew)
AUSTRALLY
Ausiralia Mational Univarsity, Canberrs Heavy lon Acceleralor Faciiby Tandem 15 MY HSC-Linae  HI Li 14 Meifiu Su =2 Ketl)




Ragian Cipundry Inatifution | Location Facility Nams Facility Charactaristics
|[EUROPE
Cyclofrons (E=230 & K=110) 0 p (30070 Wel) § HI8=130 22-40.52

Beigium Uriversiis Catoigue de Lauvan, Louvanie-Mewe iCantre d2 Recherche du Cyciotron  [M=\u JRIE (4 = 20: 10 - 056 MelTuj

CZECh Regubic Academy of Smences of the Czach Republic, Rez MuDear Physics metlute Cydotron [K=20] / p Fe

Finland University of Jyvaskyld, Jyvasiyld Acosierator Laboraiory Cyclofron [K=1300 4 p (130 MeW) 7 B (82130 30 Meia - 5 Meih)
Centre FEludes Nucliaires Bondeaux Gradignan [CENBG)

France Gradignan AFIRA Singletron[3.3 MW}/ p (3.5 M=V T m [T K]
CHRS, L '.'ET'E.Eé de Manias, Scole des Mines de Manas I::\.d:.:\-:r [¥=70) plannad: rsdicizolope producion and rocizar
Marries ARROMNAX medicine
Eurapean Syncheotron Radiation Facilisy, Grenoble SIRF GRAAL Gamma Rays (Complon back-scathered polsszed) [350-1500 Mel)
GAMIL Laboratory, Caen ZANIL Cydofrons (3 compact, 2 zep secior] [ EPIRAL 1200 1 HI (954eViu)
Institut de Physique Muciesine de Lyon, Lyon FML Van de Graats Wian de Grasfs (254 MV} o 3.50eV] 1 Su-clesbers (2 KeW) | HI
Institut Laue-Langevin, Grenckie LL Research Reactor ! n (1078 cm )

Tandem (15 M) { 50 KieV &7 nac { 120U 1 p (25 Me) HI (31

Institut Phiysique Mucieaine ddrsay, Qrsay Tanzem | ALTO R=u)

GEmaTy Deutsches Eesfronen-Synchrotron (DE5Y), Hambuweg HERA |Becimn [30GV]-Peckon (220 Gel] Colider, ol e
Farscrungsnautronanguelis Heinz Maier-Leitbritz, Garching  |FRM Ressarch Reacier (m [Bx10™s "em
Forschungszentum Juelich (FZ1), Jugich COSY Eynchrobron (acc-cooled [ pl. pd027 - 3.7 Gelils
Gesalschat fuer Schwetianenforschung (G5, Damestagt  |UNILAC, 515, ESR NP Linse-Fpnchectren-Shorage Ring {p (4.7 GeV] / BURE: 2 52VK)
Technical Universiy of Darmetagt, Damrstad S-DALINALC | BecimnLinac [E.C_] recircaisfing) | 2-130 W=V
Urinarsity of & Technical Wnseersity of bunich, Garching Marier-Leibnitz Laboraiony Tandam (146N p {28 Maldy{ HIB-1.1 Meliu)
Urinarsity of Bann, Benn ELSA Blecimn-Syncheotonithoenge-Sralcher Ringll 5 - 1.5 GaV
Uriversity of Cologne, Cologne Tanadem Accelematon Tandern [ MY/ p {20 Meb] H 8D, 61.5 Webiu
Uninversity of Mainz, Mainz AN Accelaranor Microkron (=" car-mce frack) 1301300 et
Inst. of WuZl. s, of the Hungarian Acadamy of SCEnces,

Hungary Dececen ATOME] Cysoon [K=20) ) p[20 MeV) | *He2T Mel
European Cenine fior Thearedcal Saudies in Nuclear Priysics,

=iy Trento SCTH Theary Inzhiule

Mational Institule of Mucdear Prsics (IMFM), Bssang

Labaratori Mazional del Gran Sasso

Blecimeiafiz ez, 30 GV & 400 KV desp underground faciiies

Mafional Institute of Mucdear Physics (INFN), Calania

Laboratori Mazional del Sud

Tl

Tardem (15 M) p {28 M) [912-1 MeVis) SC-Cyclolron | p (B0
M=) ! B [B-20 Meliu)




E . U —_
_ o5 |& g &
= . . = -3 E 2 . =3 ]
- g . " S5 8 r Fal o s
= |§ 5 ] EyHE - 3 2 |2
O O O O %5 |- R F A | I
— — . Pt 3 =S - 5 - =
AFRICA .
South Affca THEMEA Laboratory, Faure § Caps Town Cyclotron & Accelerator Faglity 300 12 283 17 13 el |ves 445 (15 5% G5%
MESCA, Pretotia SAFAR-UVan ge Graaff 17 13 2 Qi3 £ 25 ] % 5%
A51A
China | China Insthue of Atamic Enesgy, DNP, Baijing Bziing Tandem Acc. Lab, 50 0 200 5 2 5010 |50 200 B57% 3% 10%
Cniness Boademy of Sciznces, IMP) Lanzhou HIRFL 500 26 400 100 10 200020 |40 200 0% 0% 10%
Cninsze Academy oF Scizncas, SIAR Snanghal SLEES (in planning)
Mew Dethi University Granls Commission of India, | Inler-University Accelerator
ndia | Mew Celh Center 110 il 100 10 4 1280 |0 10 z 05% 3%
ariable Epergy Cycioron Cenmire, Kolkala WECC 470 13 3 1452 30 i 15 BO0% 205
Japan | Japan AWmic Energy Agency, Toka JAER Tandem Facity 17 3 1z 3 z 5 ] ZA0 N T %
KIEK and JAEA, Toi FPARC (under consTuchion] 480 0% 0% 505
*yusniu University, Fukuzka KUTL 4 2 2 il 1 415 1 35 T 100% e
Malional insdlute of Radiological Stiences, Anagawa | HIMALD 31 20 1 & 5020 10 T0d % 2% 10%
Csaka Universsy, Osaka Wan de Graaff Laboratory 3 & 3 a ) 2 3 4% o0 10%
Cytioiron complexback
RN Osaka Universty, Osaka sCamered photan facility 58 5 17 41 § 138 |0 ELHE 5 % 10%
Mishina Center far Acpsierator-
SIKEM, Wako Bas=d Suence 157 ] 54 35 5 23112 (12 a0 0% B1% 19%
Tohoku Uriversity, Aoba CYRIC 38 13 26 3 252 10 20 i 15 Lg% S
Tohoku Uriversity, Sendai LKS Senda 32 2 18 3 133 il e 4 100% 0%
University of Tsukuba, Tsuina Tandem Accelerator Complex |21 0 13 ] 1 i 0 B0 S0% 5% 1%
wiored Institule of Geoscence and Mineral
wored | Aesources, Dasjeor lon Beam Application Sroup b 0 3 0 0 0 0 256 0% 100% 0%
Mational Canger Canter, Goyang Censer for Probon Therapy 15 0 & 7 4 2 0 . - . 1
Mational Centre far imer-Universties Research
Faclity, Seou Efecinast lan ACC AMS Fac. 11 il -] 3 1 1 il 50 5% 100% e
AUSTRALI
| Austraia Natonal Uniersily, Canberra Heavwy lon Acceleralor Faclity  [22 |2 |23 [13 B EEE Ei [F1%  [s2% £5%)
JEUROPE
Cenve de Ferhenne du
Zeigium | Universite Catnoligue d2 Louvain, Louvain-a-deuve | Cycotran 19 a 19 a 2 ] 1 5 7% 0% 50%




|region ! Country inattution Facality Mams Staif Ltsars
i
'#' .
I - —
_ S5 |8 F &
L = 'E E 2 — -3 L]
= g |8 e [EE4dE |3 IE OB |3
= |8 |5 |2 |EgdHE |3 a2 |E
I E B b o ds - i 8 |&
— —_ :? & I:'I.; I:‘I-_ 5'3 i % = ] 5‘ 5
Crech Republic | Acagery of Scances of he Czech Repunic, Rez Huclear Physics Insiase 4h 5 2 25 4 15 b 50 0%
Finland | [Universily of Jyidskwd, Jyvaskyia Accelerator Laboratory i ] 26 & ] i 10 an 5%
Zanire d'Shudes Mucleaines Bordeaux Gragignan
France | (CEMS{E), Gradignan AIFIRA 17 10 ) 3 41 il A %
CHRSE, Universite de Mantes, Ecole des Mnes de
Manies, Nanies ARFICRAX
Ewropean Synchrotsn Radistion Faciity, Genoble | ESAF GRAA 35 a 25 10 2 ans 3 a0 50%
ZAMIL Laboratony, Caen GAMIL 267 5 242 25 4 95 30 370 6%
retilut ge Sysigua Muclzare ce Lyon, Lyon IPHL Van de Graaffs 29 a 20 ] a & a a0 5%
restilut Lawe-Langevin, Grenobis ILL 452 5 E2 70 18 28 5 1220 26%
'rEi]FIutFI':.-E- nue Mucieame &'Orsay, Orsay Tandam [ ALTD 38 28 10 10 5 10 130 6%
HERA  Mote: Meclzar Prysice
Gemany | Deulsches Elekimonen-Syndiroimon [DESY), Hamburg  stout 105 of figures given 1693 1114 561 32 100100 |45 3000 ad%
Forschungsnevtronenguslis Heinz MaizrLeiznz
(Fanching FRM I 220 140 A0 20 15 3 id 2%
Forschungszantnam Juslicn [FZJ), Juelich cosy 148 123 23 7 164 il 397 24%
Zesel=cnaft fuer Schwenorersorsciung 331,
Dammstagt UKILAC, 515, ESR WP G 543 250 30 11580 |4 1300 60%
Technical Univarsity of Darms%adt, Carmsiadt S-DRLIMALC 22 17 5 5 23 13 49 %
Uinkiersity of & Techrical University of Munich
Garching Maizr-Leibniz Latoratory 58 26 32 10 175 122 TE%
Uniersity of Bonn, Bonn ELSA
Universily of Cologre, Colagne Tardem Acceleraior 5 & 2 5 12 il 75 B6%
Unhiersily of Mainz, Mainz MAKI Accslerator 216 103 113 3 310 |0 150 0%
st oF MUl Res. of the Hungarian Acadamy of
Hungary | Sciences, Debrecen ATOME
Swropean Cenlre for Theoretical Studies in Mudear
faly | Priysics, Trento ECTH
Laboraion Mazionali del Gran
Mational insdiute of Mussar Physics [INFN), Aszergl | Sasso
TN [ - P ST 1 Y P T S | L T U S S 1 sherftne B=rinn=F == = el 4 a4 454 e 4= a0 " LT Fo g 1




Facilities to Address the Major
Questions in Nuclear Physics

WG. 9 Report i1 denti fi es 9wden Us
BUT many are relatively small with mainly local users
APlay an important role in:

- student training

- applied nuclear science

AFrontiers mainly addressed by larger facilities

Arbitrarily chose >300 users and , 15% international users
and exclude applied labsT e . g . | THEMB A,

) muchsmall er number (13) of AN
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Major Facilities

Facility % NP Total % Inter
Users No. Users | national
GSI (FAIR) 75% 1300 40%
Jefferson Lab 100% 1200 39%
RHIC 100% 1100 50%
CERN (LHC Alice) 100% 760 100%
GANIL 100% 630 36%
TRIUMF 100% 600 66%
RIKEN 100% 500 19%
J-PARC 100% 480 60%
ANL (Atlas) 100% 410 40%
Legnaro 100% 400 50%
COSY 100% 390 56%
CERN (Isolde) 100% 350 98%
DESY 10% 3000 47%
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Update of IUPAP Report 41

A This is underway now.

A All laboratories which responded last time have been
offered the chance to update their entry

A Response from Europe has been good

A Please support and especially any laboratory which
IS missing, encourage to participate
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Agreed Actions

APrepare a concise report on what it requires to operate
an effective, truly international user facility
- includes difficulty of access for users from
Asmall countr i eALsS, IMP, MM, WH)

Mevelop sources of funding for networking activities
along lines so successfully employed by EC
(WH, AT, ML, RT)

AEstablish sub-committees to coordinate workshops/plans
for facilities likely too large for single country/region
- Future RIB facility: eg. Eurisol ( S G, RC, BF
- Future electron-i on col |l 1 der ( SA,

Office of
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Agreed Actions (cont.)

A Support creation of organization analogous to
NuPECC in Asia T currently China, Japan, Korea

A Similar move in South Americai but will take longer

A Participate in OECD Global Science Forum Working
Group - see following

A Promote the implementation of OECD GSF
recommendation

Office of
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OECD Global Science Forum

Aln Autumn of 2005, Dennis Kovar approached the
OECD Global Science Forum on behalf of the United
States requesting that a Working group on

Nuclear Physics be established.

AAIll 35 OECD countries invited, plus all other interested
countries plus several international organizations.

AEstablished in March 2006 and final report published
by the OECD in May 2008 i just 40 pages aimed at
science administrators and funding agencies

AIUPAP WG.9 was asked to name three members to
provide expert advice (AWT, W. van Oers & W. Henning)
- the handbook of user facilities world-wide was very helpful
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