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JAPANESE NUCLEAR PHYSICS 
COMMUNITY
• Composed of Nuclear Physics Experimentalists 

• More than 625 people 

• # of Institutes : about 160 

• established in 1953 

• the Nuclear Physics Executive Committee 

• T. Nagae (Kyoto: President),  N. Aoi (RCNP: vice-president),  T. Uesaka 
(RIKEN),  H. En’yo (RIKEN),  K. Ozawa (KEK),  T. Kawabata (Osaka),  N. Saito 
(J-PARC),  H. Sakurai (RIKEN/Tokyo),  T. Shimoura (CNS,Tokyo),  T. Suda 
(ELPH),  K. Sekiguchi (Tohoku),  K.H. Tanaka (KEK),  H. Tamura (Tohoku),  K. 
Tokushuku (IPNS, KEK),  T. Nakano (RCNP),  T. Nakamura (TIT),  H. Noumi 
(RCNP),  H. Hama (ELPH),  T. Wakasa (Kyushu),  M. Wada (KEK) 

EIC USERS GROUP MEETING@WASHINGTON D.C.

原子核談話会
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SENDING 
REPRESENTATIVES 
TO

• Advisory committee of the Institute of 
Particle and Nuclear Studies of KEK. 

• Steering committee of RCNP of Osaka 
University. 

• J-PARC Center Users Committee. 

• Advisory committee of ELPH, Tohoku 
University. 

• Managements of Nuclear Physics 
Division of JPS.

EIC USERS GROUP MEETING@WASHINGTON D.C.
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OUR FACILITIES
EIC USERS GROUP MEETING@WASHINGTON D.C.

Tohoku Cyclotron

JAEA Tandem
J-PARC

RIKEN

Kyoto

RCNP

SPring-8/LEPS2

Kyushu Tandem

KEK

NIRS

Tsukuba Tandem

CNS Tokyo

Tohoku ELPH
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NUCLEAR PHYSICS COMMUNITY 
IN JAPAN

• Experimentalists  ~600 

• Theorists              ~400  
                            ~1,000

EIC USERS GROUP MEETING@WASHINGTON D.C.
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OUR FUTURE PROJECTS
• From Nuclear Physics Community, we proposed in 2017, 

• Two Large Facility Projects and 

• Two Large Research Projects. 

• Two Large Research Projects: 

• Quark-Nuclear Physics with Photons from ELPH and LEPS2/RCNP.  
        32 M$ 

• Research for Quark-Gluon Plasma with HE-HI from Tsukuba, CNS, 
Hiroshima, RIKEN, Nara Women. 
        37 M$

EIC USERS GROUP MEETING@WASHINGTON D.C.
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LARGE FACILITY PROJECTS

• Understanding the Origin of Matter with upgrade of J-PARC facilities 
from KEK (+RIKEN, RCNP) 

• 304 M$ for Hadron Hall Extension, COMET, g-2. 

• →　selected as Large Facility Projects with High Priority by SCJ. (28 

in total) 

• Promotion of Heavy-Element Science with upgrade of RIBF from RIKEN 
(+RCNP, IPNS/KEK, CNS) 

• 146 M$ 

• not in the High Priority projects

EIC USERS GROUP MEETING@WASHINGTON D.C.
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J-PARC UPGRADE
EIC USERS GROUP MEETING@WASHINGTON D.C.

COMET

K1.8

High-p

K1.8BR

KL
K1.1

HIHR

K10

• < 2.0 GeV/c 
• ~106 K-/spill

• < 1.1 GeV/c 
• ~105 K-/spill

• < 1.2 GeV/c 
• ~106 K-/spill

• 5 deg extraction 
• ~5.2 GeV/c K0 
• Good n/K

• < 2.0 GeV/c 
• 1.8x108 pion/spill 
• x10 better Δp/p

Extension  
105 m

Existing 
~50 m

Hadron Hall Extension Plan 
(proposed for SCJ, MEXT)
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56m

KL2

K10

K1.1/K1.1BR

HIHR

T2

Cost reduction: 
# of targets 3→2 

HIHR + K10 merged 
reduced area

K1.1BR 
or K1.1

T2

HIHR

Staging :
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Science Goal

u 
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A=1 
Quark Confinement
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Y. Nambu,   
�
������� Frontiers in 
�����������	�������	��������
(1985) 

Nuclear Force from QCD

N. Ishii, S. Aoki & T. Hatsuda,
�����������������������������
�����
Phys. Rev. Lett. 99 (2007) 022001

NN potential from
Nambu-Bethe-Salpeter amplitude

A=2 
Baryon Interactions (Nuclear Force)

SuperNova

Neutron Star

BNS Merger 
→GW170817

通常の原子核

A=∞

Heavy Nuclei ?

Dense Matter Physics

 r-Process Site 

NucleoSynthesis

u, d-quark World

u, d, s-quark world

Ordinary Nuclei

LatticeQCD

HAL QCD Numerical Relativity simulation

KAGRA

25/10/17 Padova 12

GW170817: mass estimation

Moreover, although a neutron star–black hole system is not ruled out, the consistency of 

the mass estimates with the dynamically measured masses of known neutron stars in 

binaries, and their inconsistency with the masses of known black holes in galactic binary 

systems, suggests the source was composed of two neutron stars.

Source-frame chirp mass M = 1.188+0:004
 -0.002

M
sun

The total mass of the system is between 2.73 and 3.29M
sun

 

The individual masses in 0.86- 2.26M
sun

This suggests a BNS as the source of the gravitational-wave signal

post-Newtonian 

(PN) theory

numerical solution 

available 

ringdown perturbation theory or 

numerical solution available 

Chirp Mass estimated from gravitation-

phase (3000 cycles in frequency range 

considered)

Λ、Σハイパー核Λ, Σ Hypernuclei
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SπK spectroscopy
• Supra-precision (π,K) spectroscopy to probe 3-body YNN 

force  with ∆E~0.1 MeV

~60 days @ 3M π+/spill ~30 days @ 180M π+/spill

KEK-PS E369 with SKS Expected at HIHR beam line

sL

pL

dL

fL

B
L

[M
eV

]

��

��

��

�
w/ 3B Repulsion

w/o 3B Repulsion

�� ��� ��� ���

Mass Number

0.1 M
eV

w/ 3B Repulsion
w/o 3B Repulsion

Present
Resolution

Differences to “w/o 3B repulsion”

�� ��� ��� ���

Mass Number

�
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�
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D B
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L
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] sL

Verification of 3-body repulsion can be
a solution to the Hyperon Puzzle.
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Facility: HIHR
High-Intensity High-Resolution Beam line 
for High Precision (π, K+) Spectroscopy in ∆E=0.1 MeV 

Dispersion matching ; no beam tracking 
(well established tech.)

Prod. 
TGT Pion Separator

(ESS)
Mass 

Slit

Achromatic
Focus

Spectrometer
(QQDMD)

Dispersive
Focus at Exp. TGT

D5

D4
D3

D2
D1

Present beam lines: 
~106 pions/pulse, Δp/p ~ 1/1000

!13
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現在 
RRC 

18.25 MHz 
fRC 

54.75 MHz 

IRC 
36.5 MHz 

SRC 
36.5 MHz 

RILAC2 
36.5 MHz 

U86+ U64+ 

New-fRC 
36.5 MHz 

・ストリッパー1段=> New fRC 

・超伝導線形加速器 

U35+ 

S-RILAC 
73 MHz 

Elements 120, .. U86+ 

U35+ 

ST ST 

ST 

将来 

Intensity 
> 1 pµA 

11 MeV/u 50 MeV/u 

ビーム強度 現在の強度の30倍以上 

RIBF高度化：重イオン加速器 強度増強 
PRESENT

FUTURE • 1-stage Stripper→New fRC 

• Superconducting Linac

30 TIMES MORE BEAM INTENSITY

RIKEN RIBF UPGRADE
NPECJ/ T. NAGAE
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KEK 

CNS, UT 

RRC 

低速RIビームライン+スペクトロメータ 
 (5<E/A<50 MeV)  2017～ 

高速2次RIビーム(50<E/A<300 MeV) 
既存基幹実験装置にビーム配給 

RIKEN 

RCNP, Osaka 
次世代ガンマ線検出器 2016～ 

New-fRC 

S-LINAC 

SRC 

RIBF高度化：原子核物理学の多次元展開 

重元素へ 

中性子過剰へ 

高励起へ 

高スピンへ 

多核子移行反応などによる 
超低速(E<30 keV) 
ＲＩビーム 
2016~ 

超重元素 

RIKEN RIBF UPGRADE

SUPER HEAVY

HEAVY ELEMENTS
HIGH SPIN

HIGH EXCITATION

NEUTRON RICH

Multi-nucleon 
transfer reactions 
Ultra-slow (E<30 
keV) RI beam

Next generation Ge Detectors 2016 ~

Slow RI beam + Spectrometer 
(5<E/A<50 MeV) 2017 ~

Fast RI beam (50<E/A<300 MeV) 
Delivered for existing equipment

NPECJ/ T. NAGAE
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RIBF 
UPGRADES

• Explore the nuclear chart toward drip-
lines 

• New Magic Numbers 

• r-process

殻進化：魔法数の異常性 

E(2+) 

中性子スキン（ハロー） 
「新素材」のダイナミクス） 

Density distribution 

陽子・中性子 
一様物質 

r 

neutron skin 

proton- 
neutron 
matter 

Mass number 

ウランまでの元素合成過程（r-過程） 

非対称核物質の状態方程式 
  超新星爆発、中性子星、重力波 

Neutron+ 
proton 

neutrons 

RIBFの研究領域 

従来の魔法数の喪失、新魔法数出現 

殻進化：魔法数の異常性 

E(2+) 

中性子スキン（ハロー） 
「新素材」のダイナミクス） 

Density distribution 

陽子・中性子 
一様物質 

r 

neutron skin 

proton- 
neutron 
matter 

Mass number 

ウランまでの元素合成過程（r-過程） 

非対称核物質の状態方程式 
  超新星爆発、中性子星、重力波 

Neutron+ 
proton 

neutrons 

RIBFの研究領域 

従来の魔法数の喪失、新魔法数出現 

EIC USERS GROUP MEETING@WASHINGTON D.C.
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32Ne:: Doornenbal,  PRL  103, 032501 (2009)  
31,32,33Na: Doornenbal, PRC 81, 041305R (2010) 
33,34,35Na: Doornenbal, PTEP 2014, 053D01 (2014) 
32Mg: Li, PRC 92, 014608 (2015) 
36,38Mg: Doornenbal, PRL111, 212502 (2013) 
42Si : Takeuchi PRL109, 182501 (2012) 
40Mg : Crawford PRC 89, 041303 (2014) 
54Ca: Steppenbeck , Nature 502, 207 (2013) 
50Ar : Steppenbeck,  PRL 114, 252501 (2015) 
66Cr, 72Fe : Santamaria, PRL 115:192501 (2015) 
126Pd:  Wang, PRC 88 054318 (2013) 
136Sn:  Wang, PTEP  023D02 (2014) 
 
106,108Zr:: Sumikama,  PRL 106, 202501 (2011) 

126,128Pd : Watanabe, PRL 111, 152501 (2013)  
78Ni: Xu, PRL 113, 032505 (2014)  
136,138Sn : Simpson, PRL113, 132502 (2014) 
 

©仁科記念財団 

殻進化 

新魔法数N=34の発見 

魔法数N=20、28の喪失 
新魔法数N=34 
78Ni（Z=28, N=50）の二重魔法性 
Z>46でのN=82の魔法性の健在性 
  RIBF高度化：新魔法数58、90 ？ 
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QCD PHASE DIAGRAM
• Explore the Phase Boundary with LHC, RHIC, and J-PARC HI 

• LHC ALICE Upgrades : 2021~ 

• RHIC sPHENIX 2022 ~

研究目的② 相構造の理解 

•  ハドロン物質の相構造、QGPとの相境界・臨界点を解き明かす.  
–  ハドロン物質にも通常物質と同様に豊かな相構造が存在する. 
–  中性子星やクォーク星の理解 
–  相境界がどこにあるかはわかっていない.  
! LHC, RHIC, J-PARCの3種の加速器を駆使して探求 

Illustration: Alan Stonebraker 

LHC 

RHIC 

J-PARC 

5 

EIC USERS GROUP MEETING@WASHINGTON D.C.

NPECJ/ T. NAGAE
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将来計画(検討中): J-PARC 
J-PARCでの重イオン加速案 

Y.#Nara,#et#al,##
PRC61,024901(1999)#
�

ρ/ρ0�

7 

J-PARCでの重イオン加速と重イオン実験を検討中 
•  2023頃の実験開始を目指す.  
•  √sNN = 2-6 GeV (RHICの最小エネルギー以下) 
•  108Hzの高衝突レート 
•  LHC, RHICで探索できないρ/ρ0~5-10の高密度状態 

HEAVY IONS AT J-PARC
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OUR FUNDING　
AGENCY

• Ministry of Education, Culture, Sports, 
Science and Technology 

• M$ ~ 億円

EIC USERS GROUP MEETING@WASHINGTON D.C.
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Budget for 
 Science and Technology 
~38,401 M$

MEXT 54.4%

METI
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Ⅱ　日本の科学技術

Indicators of S&T in Japan

科学技術 　

総合科学技術・イノベーション会議

    

原子力委員会
    

食品安全委員会
    

経済社会総合研究所
        

日本学術会議
    

沖縄科学技術大学院大学学園
        

  

日本医療研究開発機構

      

科学警察研究所
        

情報通信研究機構
        

  

消防研究センター
          

法務総合研究所
           

  

国際協力機構
   

関税中央分析所
    

酒類総合研究所
        

内  閣

内閣府

     

警察庁
    

外務省

  

総務省
       

法務省

消防庁
    

  

国家公安委員会
    

   

①

国税庁
    

財務省
   

CSTI (Council for Science, Technology and Innovation)

Science Council of Japan

Cabinet Office

2015

Council for Science, 
Technology and Innovation

Cabinet Office, Government of Japan
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科学技術

S&T administrative organization charts

科学技術・学術審議会
o nci   for  Science  an   echno ogy

日本学士院
Japan  Aca e y

地震調査研究推進本部
ea arter   of  Earth a e  e earch

ro otion

国立教育政策研究所 科学技術・学術政策研究所
ationa   n tit te  for  E cationa   o icy

e earch
ationa   n tit te  of  Science  an

echno ogy  o icy

附置研究所
a oratorie   Attache   to  ni er itie

大学共同利用機関法人
nter  ni er ity  e earch  n tit te

orporation

国立科学博物館 量子科学技術研究開発機構
ationa   Science  M e ationa  n tit te  for ant  an

a io ogica  Science an  echno ogy

国立特別支援教育総合研究所 防災科学技術研究所
ationa   n tit te  of  Specia   ee

E cation
ationa   e earch  n tit te  for  Earth
Science  an   i a ter  re ention

科学技術振興機構 海洋研究開発機構
Japan  Science  an   echno ogy  Agency Japan  Agency  for  Marine‐Earth  Science

an   echno ogy

日本学術振興会 宇宙航空研究開発機構
Japan  Society  for  the  ro otion  of

Science
Japan  Aero pace  E p oration  Agency

理化学研究所 国立青少年教育振興機構
n tit te  of  hy ica   an   he ica

e earch
ationa   n tit te  for  o th  E cation

物質・材料研究機構 日本スポーツ振興センター
ationa   n tit te  for  Materia   Science ationa   Agency  for  the  A ance ent

of  Sport   an   ea th

日本原子力研究開発機構 国立高等専門学校機構
Japan  Ato ic  Energy  Agency ationa  n tit te of echno ogy

日本芸術文化振興会 国立文化財機構
Japan  Art   o nci ationa   n tit te   for  t ra   eritage

　 ②

文化庁
Agency  for  t ra   Affair

①

国立大学法人
ationa   ni er itie

orporation

文部科学省
Min  of  E cation   t re

Sport   Science  an   echno ogy

Ⅱ

MEXT

UNIV

Univ Labs : RCNP, ELPH, etc.

Inter-Univ. Institutes: KEK, NAOJ

RIKEN

JAEA

JSPS

JST

JAXA

QST

Ministry of Education, Sports & Culture  +  Science & Technology Agency   
  ⇒　MEXT (2001)

Council for Science and Technology

 

◆ 基本形 

 

 

◆ モノクロ使用の場合 

赤の部分 BL70％、青の部分 BL100％ 

 

◆ 背景色がスミあるいは濃い色の場合で、基本形を用いると判別しにくくなる場合 

 白抜きにします。 

 

◆ 背景色が薄い色の場合で、基本形を用いない場合 

 モノクロ使用の場合と同様に、スミアミで用います。 

 

 

■ シンボルマークおよび法人名ロゴタイプの使用禁止事例 

視覚的イメージの統一を図るため、シンボルマークや法人名ロゴタイプを勝手に改変せずに使用してください。 

 

◆ シンボルマークの色を改変 
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SCIENCE AND TECHNOLOGY 
ADMINISTRATION IN JAPAN

EIC USERS GROUP MEETING@WASHINGTON D.C.

Prime Minister of Japan

Council for Science, Technology and 
Innovation (in the Cabinet office)

ü The 5th Science and Technology Basic
Plan(2016-2020)

Ministry of Education, Culture, 
Sports, Science and Technology

Ministry of International Affairs 
and Communications

Ministry of Health, Labor and 
Welfare

Ministry of Agriculture, 
Forestry and Fisheries

Ministry of Economy, Trade 
and Industry

Ministry of Land, Infrastructure, 
Transport and Tourism

Ministry of the Environment

+ Other ministries, agencies,…
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MEXT  
ORGANIZATION

EIC USERS GROUP MEETING@WASHINGTON D.C.

Education

Sports

Culture

Science and 
Technology

• Ministry of  
Education,  
Culture,  
Sports,  
Science and Technology
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CAPLINE HEADER ELEMENT

JAEA

J-PARC

KEK

RIKEN

研究振興局

研究開発局

科学技術・ 
学術政策局
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SCIENCE AND TECHNOLOGY 
BUDGET IN MEXT

CAPLINE HEADER ELEMENT

(billion yen�

1,045 1,034 
1,068 

1,021 
987 

971 968 962 

58 

35 

24 
16 

12 

900

950

1,000

1,050

1,100

FY2009

FY2010

FY2011

FY2012

FY2013

FY2014

FY2015

FY2016

general account account for re-construction from 3.11
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GRANT-IN-AID FROM JSPS & MEXT
EIC USERS GROUP MEETING@WASHINGTON D.C.

Category Period (Year) Budget (M$)

Innovative Areas 5
(0.1 ~ 3) x5 
＜ 15

Specially 
Promoted

3 ~ 5 5

S 5 0.5 ~ 2

A 3 ~ 5 0.2 ~ 0.5

B 3 ~ 5 0.05 ~ 0.2

C 3 ~ 5 < 0.05

Challenging 1 ~ 3 < 0.05

Our daily research budget
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LARGE SCIENTIFIC PROJECTS

• Period : 5 ~ 10 years or more 

• Budget in total : > 20 M$ 

• Need Community Support → Promoting Body ( Institutes,  Universities, 

etc. ) 

• Prioritized by Science Council of Japan.

EIC USERS GROUP MEETING@WASHINGTON D.C.
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CLASSIFICATION OF LARGE 
SCIENTIFIC PROJECTS

EIC USERS GROUP MEETING@WASHINGTON D.C.

Measures to promote large scientific research projects

Top-down R&D

Bottom-up R&D

Nationally strategic research projects 
Projects for industry-academia-government 
research

Research to seek the truth, develop, or apply scientific 
knowledge on the basis of the internal motivation of 
individual researchers

・Space transportation system (rocket 

development)

・K computer, etc.

・ Super Kamiokande

・ Super KEKB, etc.

Political 
request

Proposition from the scientific 
community

Formulation and use of 
the roadmap

Classification of large scientific research projects

2
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MEASURES FOR THE PROMOTION 
OF LARGE PROJECTS BY MEXT

EIC USERS GROUP MEETING@WASHINGTON D.C.

Measures for the promotion of large scientific research 
projects by MEXT

Master Plan (SCJ: Science Council of Japan)
Priority large-scale research projects (projects that should be performed promptly)

Evaluate each project from a scientific viewpoint

Roadmap (formulated by the Council for Science and Technology, MEXT)
Using the master plan, evaluations clarify the priority while considering the 

urgency and strategic features.

For budget requests, projects assessed highly in the roadmap undergo a 
preliminary evaluation.

Large-scale Scientific Frontier Promotion Project, etc. (MEXT)

Budget request for Ministry of Finance (MOF), based on the preliminary evaluation

3
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SCHEDULE OF MASTER PLAN AND 
ROADMAP

EIC USERS GROUP MEETING@WASHINGTON D.C.Schedules of Master Plan and Roadmap

Approximately every three years, SCJ is to draft a Master Plan and MEXT is to 
revise the roadmap for budget requests. 

→

→

→

→

Master Plan
(SCJ)

Roadmap
(Council for Science and Technology, MEXT)

Formulation of the Master Plan 
(March 2010)

Minor revision of the Master Plan 
(September 2011)

Formulation of the Master Plan 
(February 2014)

Formulation of the Master Plan 
(February 2017)

Formulation of the Roadmap
(October 2010)

Minor revision of the Roadmap
(May 2012)

Formulation of the Roadmap
(August 2014)

Formulation of the Roadmap
(July 2017)

4
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PROCESS OF APPROVING 
ROADMAP 2017

EIC USERS GROUP MEETING@WASHINGTON D.C.

Process of Approving Roadmap 2017

Master Plan 2017
(SCJ)

28 priority large-scale research projects

Roadmap 2017
(Council for Science and Technology, MEXT) 7 high-priority projects

163 large scientific research projects (new)

182 projects proposed

6High-Luminosity LHC, Hyper Kamiokande

None of them are funded yet.
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SUMMARY
EIC USERS GROUP MEETING@WASHINGTON D.C.

• If you want to participate in EIC from Japan with > 20 M$, 

• You need to pass through the “Master Plan” by SCJ and “Road Map” by 
MEXT, with the high priority support from the Nuclear Physics 
Community of Japan. 

• You need to identify the Institute to conduct the EIC research program in 
Japan. 

• We can join the EIC personally, if 2 M$ /five years is enough.


