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DRAFT AGENDA

Presentations:
- SNOLAB — International Collaboration on Underground Laboratories

Day 1: Thursday, September 18
1. Regular ltems
- Opening remarks and introduction of the
Chair
2. OECD Update
3. Case Studies: Infrastructures for Next-

Generation Research
GSO members are invited to share their
experiences in building, operating, and upgrading
new and existing research infrastructures to
support new experiments and next-generation
research.

Presentations:

- Canada, TRIUMF

- Germany & Canada, Materials Acceleration Centre
GCMAC

- South Korea - KOREA-4GSR

- China -Steady High Magnet Field Facility (SHMFF)

- Japan -J-PARC

4. Large-Scale International Collaborations

5. TRIUMF site visit

Day 2: Friday, September 19

6. Welcome and Summary of Day 1

7. Planning the Future of Research
Infrastructures

8. Al Usage and Research Infrastructures — The
Canadian Context

9. Session on GSO Criteria, and Inclusion of
Digital/Al

Closing Remarks

TTZRUCTSR0 CURTH

13:30-15:00 4 Large-Scale International Collaborations

GSO members are invited to share their experiences in supporting research
infrastructures that advance cufting-edge science andlarge-scale collaborafions.

9:00-9:30 6 Welcome and Summary of Day 1

9:30-10:45 7  Planning the Future of Research Infrastructures

GS0O members are invited to share examples of initiatives underway or recently
completed that support future pianning for their large research infrastructures, suchas
roadmapping and landscape analysis.

Presentations:
- The EUESFRI Roadmap update
o Michael Arenfoft, Head of Unit, Open Science, DG R&I, European
Commission
- Canada's approach to Research Infrastructures
o Laboratories Canada
= Marc Fofter, Senjor Director, Laboratories Canada, Public Services
and Procurement Canada (PSPGC)
o Canada Foundation for Innovation (CFI)
= Dr. Mohamad Nasser-Eddine, Vice Presidentof Programs and
Planning, CFl
- OECD GSF — Report on “Fostering research infrastructure ecosystems for
addressing complex scientific and societal challenges”
o Carthage Smith, Lead Co-ordinator, OECD Global Science Forum

10:45-11:15 Break

11:15-12:30 7 Planning the Future of Research Infrastructures (cont.)

GS0O members are invited to share examples of inifiatives underway or recently
completed that support future planning for their large research infrastructures, suchas
roadmapping and landscape analysis
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Overview and Future of J-PARC

- Japan Proton Accelerator Research Complex -

September 18, 2025

Takeshi Kobayashi, Director
J-PARC Center, KEK/JAEA

©OKEK @
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Intensity-Frontier accelerators and
multi-purpose user facilities

© Muon (u)
Pion (m) —
Target Nucleus O T uv
Proton (p)
Neutron (n)

O ) Kaon (K)
Proton (p) . ©  Anti Proton (p)
3 GeV, 30 GeV

spallation b
P Neutron (n)

v" World-leading high precision/sensitivity experiments with
world-leading high intensity beams on wide variety of fields
v" Open for domestic/international users, including industry



Versatile Quantum Beams for Microscopic World

J-PARC
sector ‘ sector
budget

budget
KEK 1 F T JAEA
D Qne of t,he SymbOIS of the Director general | Corporation agreement | President
integration of the former S&T Infer—Univetsity Research .
. _ _ National Research and
Agency and the former Ministry Institute Corporation Develdpment Agency
of Education (2001) by combining
budgets for S&T and academic

ones J-PARC center

O Constructed jointly by Director

— High Energy Accelerator Research Oku -yen Oku-yen
Organization (KEK) and -

— Japan Atomic Energy Agency (JAEA) . KEK JAEA

— construction from 2001 to 2007 q

— Started operation from 2007 o || I -
construction cost: ¥152.4B i | i . I II T

O Operated by J-PARC Center

— J-PARC Center is joint organization , |I
of KEK and JAEA N LLLLLLL '--*--' %%%%%%%%%%%

wwwwwwwwww
PP ED S E o S SO P PP 3 S P D S > <
A AT A AT A AT TP R RTADRADP AP

~
— S a nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn BIAEA construction B Subsidy Budget for Construction
Construction M Earthquake recovery

— ~3,000-person-day users / month

(before COVIT-19 pandemic) Electricity cost > 50%

1 oku-yen = 1MS (if 100yen=1$) = 0.68MS now 9
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Bird’s eye photo in January of 2008 =
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Deep interior of earth
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1400 . , ey
High Rept. Upgrades 1.3 MW
MLF Neutron beam - B (10202 L2020 1in 2028
v Inj/FX, Collimator, etc.
«  The World's Most Powerful Pulsed . 1000 | - 2.48's > 1.36 s in FX -
®PL
o +5.20s > 4.24sin SX fan
Neutron Source at J-PARC MLF % I e s Ohcheved
— "continuous operation with a proton e S Y Harduace Uoaraces
beam power equivalent to 1,000 kW" g TR T Bl e
. . 400 |- : o I, 2L i : 1y, ’
starting from April 8, 2024 z | Eorracion tag. Srsiom
LINAC & RCS 200 |- +/ New Beam Dump, etc.
0 S lgml'ashi.et. ul.,iPTEP\'ol 21(121, lssue.}l,p33 i I 1
g 20 J-PARC TakeS the Lead in the World. 2016 2018 2020 2022 2024 2026 202_8]FY2030
o
t L
z Beam for Neutrino (FX)
v 15 5l :
= S « 830 kW stable operation
% 10 % SNS : The pulsed neutron source at the Oak Ridge ¢ 954 kW equivalent Single ShOt
o s National Laboratory in the United States. i
g,_ %:; SNS stands for Spallation Neutron Source. acceleratlon
> 2
'E §' ISIS-TS2 : The pulsed neutron source at the Beam fOI' HD (SX)
9 5 2 _Rutherford Appleton Laboratory .
£ = . in the UK. * 90 kW stable operation
S e 2
., = 5 — SX > 8x10'3ppp World record!
(9]
Z . .
J-PARC SNS ISIS ’ « 100 kW equivalent extraction

succeeded
LINAC, RCS & MR
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2~  Materials & Life Science Facility (MLF)

2nd Experimental Hall F_% "
i s 1 f-

23 Beam Ports for Neutron Instruments My -
4 Beam Ports for Muon Instruments MLF Building

entrance

Source:

Mercury Target
i¢: H, Moderators
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Tires:
Performance improvement

(Safety)

Conflicting
~ Abrasion| ' Fuel-s ‘
/‘resi'étancea - W

Three major performances of tire rubber
-- Big dilemma ! -- Coolant
heavy water
Break down the conflicts by adding .
the p//e(é/pect\ivg of "motion" <vn%m
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Structure size scale
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ter distribution images by, rm\@e)
egoparai_img fuel cell: i\

I=0A (0AIcm2) .

_ Tokyo Motor Show 2015

Highlights of Neutron and Muon Utilization

Fuel Cell for Automobiles:
Performance improvement

Non-destructive elemental
analysis:

Asteroid samples taken by Asteroid
explorer “Hayabusa2”

T

6000} vewan s — Orgueil

s L el

‘ Ryugu e e
KS(4t-3d) ‘ C(2p-18) pFe(4t-3d)
4000f- | | yFe(5g-41) 1% YW e

pNa(3dgp) uMg(3d-2p) WSI(3d-2p)
2000 s ‘h. i HPN(2p-1s)
0 M 4 A

40 60 80 100 120 14C
Energy /keV

Intensity normalized
by uSi X-ray of 76 keV

T. Nakamura et al., DOI:10.1126/science.abn8671

Materials in Edo period's medicine
bottle that cannot be opened

The medicine bottle

Koan'’s Drug box

“uX-ray spectrum

(UHE-P,+HO-K JX-rays
| MHE-O,X-ray Background

4001 ‘ uHg-N Xeray |
Il

CI-K X-ray

Counts
. b

HHE-M X-ray |
11
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e Loadmap of MLF

Present MLF (TS1) Future (TS1 & 2)

* 1 MW neutron utilization * Neutron x 20
« Muon beam utilization « Muon x 50~100 Science

Quantum Material
Topological Material

6e+141 Neutron Brightness
5e+14

)
<
9
€ ESS
O
S det14 J-PAR _
@ 3e+14 TS1 Dynamics of
GCJ 26+14 SNS Soft matter
< ' 3 &
D let+14 A @
o A A e e e \’“@
0 0 2000 4000 o s
Emission time (ms) &?.. Life cell imaging
Transmission Muon Microscope
Accelerated Muon : Strong Penetration + Ultraslow Muon : High Luminance / Resolution Came,.
Laser Phase,Plat q
™y
Surface Muon % Ultraslow Accelerated Muon
i Specimen
J-PARC Ultraslow Muon Source Linear Accelerators Superconducting Lens Syste
nfluenza Mitochondria - TG
p-beam |f\]Alr.us @) N @ Humm(l:lnex Hurr(t:av:N cgnex
. Lymphocyte@
Corona Virus
)E « Hepatocyte / L Mouse's
\ \)\ Whole Brain
Synaptic cleft . }psewm
> TEM > HVEM Neuron(body) )
Transm. Muon Micros. of 5MV
1 1 : L 1 1 Iy 15

100nm ium ¢ 10um 100um 1mm 10mm
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®2”  Particle and Nuclear Physics at J-PARC
Origin & Evolution of Matter
CP violation n—>e conversion

q@
weak interaction

> y

\0 Hadron Physics
formation of hadrons from quar@ quark interactions

hadron mass-generation mechanism

Hadron speciroscopy
Meson in nuckel

Matter-Antimatter
Symmetry

matter dominated universe

Flavor Physics
Kaon rare decays

Strangeness

Matter in Extreme Conditions | Nuclear Physics
dense matter in neutron stars

~ hadron interactions
’ hadronic many-body systems

Hyperon-Nuc\eon scattering
Hypernuclear speciroscopy

[

16



.0"
/
*4"  Particle and Nuclear Physics at J-PARC

Neutrino ExpeFimeht : T2K

~Mixing Angle, CP phase, and Mass Hierarchy ~

Strangeness in Nuclei

Role of strange quark in extreme
high density matter?
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*4"  Particle and Nuclear Physics at J-PARC

Neutrino experiments
T2K (Tokai-to-Kamioka) and Hyper-Kamiokande

e Explore the mystery of origin of
matter in the universe

* Mater vs Anti-matter asymmetry
(CP assym) in neutrino
(unknown) may have key to solve
the mystery

e T2K(20107)

— Send neutrino 295km J-PARC =
Super-Kamiokande (22.5kt)

— Observe “hint” of the CP asym.
at 90% CL!

* Next project: Hyper-Kamiokande
— 190kton (SK x 8.4)
— Construction started in 2020

— Big cavern excavation completed -
in July 2025! 630 people as of July 2025

— Data taking will F oD SN L Bl §
start 2028! ‘o I-HEE" —— e

e TR v : R

S .
. Cavern construction
completed!

22 countries, 103 institutes,




Hadron Experimental Facility EXtension (HEF'EX) prOjECt (E)

Directly breaking CP symmetry in
KY — n%v rare decay

. . KOTO Branching ratio (BR)
Exploring new physics el B
with 100 times more 2015 (<3x109)

Elucidation of YN interaction in nuclear matter

First high-resolution spectroscopy
of the heaviest A hypernucleus

l

Measurement so fa;

-9

w208 Ph (KEK-PS) it
A + )
AE ~ 2.2 MeV j#h oS00 |- f};;::":;}m 9n sensitivity than KOTO BietE > O Kool
8 % 4000  AE = 0.4MeV Aiming to observe
- fa 10-10 B 0O(100) SM events

3000 |-

A .
. A : dr |
. g 2000 - 10
5 o I PA
160 185 170 175 160  1es 180 1 1000 -
RS viud ST TV | LS ﬁ J {
& e L Do AUl A

nts7 0

10"

In 3-5 years

102

-30 25 20 15 10 5 0 5 10
-B, (MeV)

* +1 new production target (T2) >

* +4 new beamlines T1 target
(HIHR, K1.1/K1.1BR, KL2, K10) =N

« +2 updated beamlines TR
(High-p (m20), Test-BL)
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o’ J-PARC as a global research center

m Materials and Life Science: one of three world centers, especially in Asia
m Hadron physics: unique kaon factory in the world

>

m Neutrino physics: world leader among the three world centers
yaud
TRIUMF %T’E/Sf
FNA

e

NS
AN
International

research facility =P
130

ValkS)
m

(> Foreign inst.

148, 953
& person. days

34. 3% Domestic univ.

244, 615

Open for users poreon. days
e ~ 30,000 person.days/year users 16275 borens days

. 3. 5%
* >430,000 person.days since 2008

Research inst
26, 083 person. da
6. 0%

20



g Summary

» J-PARC is world intensity frontier proton accelerator complex to
generate variety of secondary particles for wide variety of research
fields

— materials science, life science, industrial applications with neutron and
muon beams in “Materials & Life Science Experimental Facility”

— Particle and nuclear physics with neutrino, K mesons, pions, muons - at
“Neutrino Facility” and “Hadron Experimental Facility”
* Future projects

— MLF second target station (TS2), which aims to provide opportunities for
neutron utilization to more researchers and engineers based on the
cutting-edge technogies and high efficient detectors.

— Upgrade of the Hadron experimental hall to challenge unexploded
material origin and investigate the evolution of matter.

— Constructing next generation neutrino experiment “Hyper-Kamiokande” to
start operation in 2028!

e J-PARC plays important roles in global research center and continues to
run the science & technology frontier.
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Backup slides



m Developing design of proton beam
irradiation facility for multi-purpose
usage

1. Material irradiation test for
* high-intensity accelerator facilities
including accelerator-driven nuclear
transmutation (ADS)
* Fusion/fission reactors
2. Soft-error testing for semi-conductor devices
3. Rl production for medical application etc
4. Proton beam use for experiments

Hot-lab \\

=«

:

N

&5=-Proton irradiation facility

Jarget

Sub-critical
reactor

o
"w
4 y .

| Wy

.t
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