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Goal of each Group and Center

* Energy Frontier

e Belle |l

« J-PARC

Advance existing data analysis
Preparation for HL-LHC
Future detector R&D

Operation exceeding four months
Integrated Luminosity > 1/ab
Peak Luminosity exceeding 1E35
Preparation for LS2 upgrade

Particle & Nuclear Physics

« Neutrino

Physics run with stable beam power
exceeding 1 MW

Preparation for LS and aging
countermeasures planned for FY2026

((‘omplet_ion of beamline upgrade
compatible with 1.3 I\/IW%

Accelerate IWCD construction

« Hadron

Delivering results from user experiments

Aging countermeasures and facility
strengthening

Facility improvements

« New initiatives

COMET: Preparation for Phase-1 low-
intensity run

Wako Nuclear Science Center

« Strengthening coordination among Wako,
Tsukuba, and Tokai campuses

e Facilitating inter-campus mobility

» Collaboration with Muon and Neutron
Groups is promoted

Theory Center
e Driving exploration of new research themes

TUCAN (Muon & Neutron Group)

« Strengthening collaboration with the
domestic neutron community

Strengthening within-IPNS and

KEK-wide Collaboration
« |IPNS-iTDC
+ Collaboration with QUP and IMSS,
and of course Accelerator and
Applied Research Lab

g_Z/EDM FaC'l'ty deS|gn I’eVISIOH amdi;mr]wuugh Accelerators.

muon beam acceleration & KEK



Timeline Updates (draft) 2a-reb-2026

* |Intended timeline by IPNS

Covered by the Large Scale Academic Frontier Funding of MEXT

Year of Mid-term Review

We are here Later years are still in discussion

Under significant revision

Insight through Accelerators.
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Executive Summary

« Steadily progress of the BIG 3

« SuperKEKB/Belle Il towards Integrated (1/ab) then peak
Luminosity

« T2K/Hyper-K Smooth transition from T2K to HK
e LHC Run 3 and HL-LHC Physics outputs from Run3 and and
preparation for H-LHC
e Coordination and Alignment of “New” Projects

. g(t)rzagtegic promotion of COMET; aiming for low intensity run in

« Muon g-2/EDM experiment: Two-stage building construction plan
adapted

« Direction of HEF-ex plan : focus on pi20/mu20 and test beamlines
as an initial step

Space Application Projectis newly Funded!

« TUCAN produced UCN to be ready fro nEDM measurement
« KISS 1.5 is ongoing well

« Other smaller projects and theory
« New directions are being discussed

« Anew group/center for Fundamental Symmetries is being
promoted

Muon and Neutron group and Wako Nuclear Science Center

e Future planning group started

« Primary focus is on the Tsukuba campus; Led by younger
generation Insight through Accelerators.
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SuperKEKB and Belle I

« New generation of leadership is identified and more coherent actions under
entire SuperKEKB and Belle Il team have been encouraged.

In addition, organizational structure change is under
discussion with a strong leadership of DG to encourage
One Team Efforts to achieve the goall!

Insight through Accelerators.

Shoji UNO as an assistant to DG for Lumi Improvement




SuperKEKB / Belle I

Insight through Accelerators.



NoBeam NoLIFe 2026

« SuperKEKB / Belle |

e Accumulating Physics
Data towards 1/ab

e The WR of Peak Lumi
updated

« J-PARC

« FXrun continues with ~
900 kW with new
working point.

« Aiming for stable
operation > 1 MW FX

Insight through Accelerators.
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Hyper-K as a next flagship

« Rapid improvements on the J-PARC facility are ongoing, and finally the
IWCD construction started.

Reinforcement of cooling and water systems
Expansion of remote handling capability
Upgrade of primary beamline components

Insight through Accelerators.
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ATLAS and HL-LHC

« HL-LHC Accelerator

e Superconducting beam-
separation dipole magnet D1

e Quench protection heater

power supplies (Additional
Contribution 1)

« RF power and distribution

system for crab cavities
(Additional Contribution 2)

ATLAS Experiment

* Inner Tracker

Silicon Stri
» Silicon strip detector P
» Silicon pixel detector
 Muon trigger detector Trigger DAQ Upgrade
. i i e 1 MHz Level-0 trigger
Trlgiger electrom(is + 10 kHz thruput event filter (EF)
+ Leveraging Japan’s _
technological strengths in Electronics Upgrade _ _
collaboration with industry B

» Hitachi for magnets,
+ Hamamatsu Photonics for silicon High Granulated Timing Detector (HGTD)

sensors Detect charged particles in 2.4 < | n|< 4 with 30 ps
LGAD silicon pad detector
Suppressing pile-up collisions, measurement of bunch
Collaborating Institutions: luminosity
U gf Tokyo, U of Tsukuba., Waseda U, | New Muon Chamber full silicc_m.inner tracker‘(iTk) .
Science Tokyo, Ochanomizu U, Tokyo Cover Barrel/Endcap region (RPC, » Barrel; pixel 5 lyrs + strip 4 lyrs covering Inl<4 ‘
Metropolitan U., Shinshu U., Nagoya U. sMDT,TGC) « + Full silicon; # of Hits/track >= 9in most of | n | region
Kyoto U., Osaka U., Kobe U., Kyushu U. * mproving Trigger efficiency and + Finer z-special resolution to reduce pile-ups
IS0 T » Reduced material budget
Eliminating fake rate




As a world unique Kaon Facility

« Xl International Conference on Kaon Physics was held in Mainz, 8-12, September
« KOTO Il workshop were held right after, and J-PARC hadron group actively participated.

Insight through Accelerators.
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Muon g-2/EDM; Muon source

« Building construction is now in two phases, for an early realization.

« A dedicated laser system is build; the first light has proved its potential !

RFQ is waiting for

a beam at H-line!

Insight through Accelerators.
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A plan of COMET; Phase 1 and beyond

* Review was held in July, 2024
e Chaired by Augusto Ceccuci.
» Review Report is available at
* “The collaboration and the Lab should work
closely to realize the phase-1 LI”

 Four conditions to move further

1. Minimize the remaining cost to complete the
Low Intensity mode of phase-1 (currently 2.83
Oku-yen

2. Organization of the Collaboration management

should be improved among and outside of the
collaboration

Gain good understanding of community

4, Negotiate with J-PARC to utilize the operation
budget to cover remaining cost

w

« All steps are in progress

Insight through Accelerators.
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Collaboration with Foreign Labs on Muon

. 982a5part of the efforts, we held BRIDGE workshop with PSIl in Tokyo, October 20-22,

Insight through Accelerators.
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Inter-IPNS Collaboration: March 18 and 19, 2026

Workshop on Fundamental Symmetry

« Exploring Fundamental Symmetry Violation with Heavy Nuclei
and Advanced Quantum Technologies

« Survey the current status and future prospects of fundamental symmetry
violation studies using heavy nuclei and advanced quantum technologies.

- Explore new directions and opportunities in electric dipole moment (EDM)
research.

« Connect leading theory and experiment in atomic, molecular, and nuclear
precision studies (including nuclear clocks).

« Clarify the future physics reach and key technical bottlenecks.
« Define strategic priorities for the next stage of research.

Word cloud based on the WS program.

[ ]

Insight through Accelerators.



Revision of HEF-ex plan; Collaboration with

Universities

Enhancement and Diversification of

the Hadron Hall

nl.0

While there is strong
interest within the
community in pursuing a
full-scale extension (HEF -
ex), we have decided to
focus instead on
enhancing the
functionality of the Hadron
Hall in order to accumulate
substantial scientific
output.

*Test beamline

K1.8BR Upgrade

*K mesons: 1.6 X increase
*Promote user programs through major
upgrades and intensification of the
beamline spectrometer

*Momentum: < 1.0 GeV/c
eIntensity: ~107 /s
*Promoted in collaboration
with ITDC J

SP

*Facility for irradiation tests
for space applications
*Momentum: 1.1 GeV/c
eIntensity: ~10% /s
*FUNDED for space
irradiation experiments

COMET

*Muon beam dedicated to rare decay
searches

*Momentum: < 150 MeV/c
eIntensity: ~108 u/s (Phase-1)
*Applied to “MoonShot” funding

n20

*B-line secondary (tertiary) beamline

*Momentum: < 16 GeV/c

eIntensity: 102-103 /s (Phase-1), 10*-10° /s (Phase-3)
*Phase-1 funded!

Insight through Accelerators.
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Revision of HEF-ex plan; Collaboration with

Universities

A slide by S. NAKAMURA (U Tokyo)

Insight through Accelerators.
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Wako Nuclear Science Center

« The center is exploring the Nuclear Chart with KISS and now KISS1.5 ( x 100 or more compared to KISS).

: 1. KISS Operation
Wako Nuclear Science Center (KEK Teotope Separator System)

2. Comprehensive Mass measurements P. Schury et al, in preparation Unique & 1st ISOL facility using MNT reactions

@KISS, GARIS, BigRIPS-SLOW RI P. Schury et al,PRC104,1.021304(202 Provides n-rich isotopes of refractory elements
Y. Ito to PRL 120, 102501 (2018
P. Schury et al, in preparatio KISS Experiments in FY2023
Recent Press Releases . .
Y. Ito et al, in preparatio _ - -
M. Muk_a| (Nagoﬂya U.), “Isotope shift measurements of neutron-rich Hf
«First mass measurement of SHE (Db@GARIS) M. Rosenbusch et al, PRC 97, 064306 (20 18 / . ia(r.ulj-|ivr\é)Irsa(:'tnoap(eéEK), “Study of prolate-oblate shape transition in 188-1%Re

« Discovery of new n—rich uranium isotope(@KISS) by in-gas-cell laser ionization spectroscopy”
w«Disappearance of n=34 magic(Ti, V@BigRIPS-S LOWﬁQ%fhury et al, PRC95(2017)011305R ¢ P.M. Walker {Surry U.), “Multi-quasiparticle Isomers in neutron-rich 13184H*
T. Niwase et al, PRCI 04(202 | )0446 I 7\() * Y. Hirayama (KEK), “Half-life and mass measurements of nuclei around

N = 126 using KISS”
. . . . « - -
T. Niwase et al, in preparation Y.X. Watanabe (KEK), “Mass and lifetime measurements of neutron-rich

actinide isotopes toward r-process termination”

T.Niwase et al, PRL130,132502(2023)
M.Mukai et al, in preparation
M.Mukai et al, PRC105,034331(2022)
Watanabe et al, PLB 814,136088(2021)
Y.Hirayama et al, PRC96,014307(2017) L
Y.Hirayama et al, PRC98,014321(2018) L
M.Mukai et al, PRC102,054307(2020) (L,

X. Watanabe et al, PRC101,041305R(2020)
H/Choi et al, PRC202,034309(2020) L

.M/ Walker et al, PRL125,192505(2020)

X./Watanabe et al, PRC104,024330(2021)

. Ahmed et al, PRC103,054312(2021)
H. Hirayama et al, in preparation|[L,

. Ming et al, in preparation

.M. Walker et al, in preparation Isotope Separation Magnet
S. Kimura et al, submitting to PRC

O Decay spectroscopy KISS Gas Cell

Mass Spectrometry

O

RIKEN RIBF

S. Kimura et al, in preparation L. Laser spectroscopy
\ D. Hou et al, PRC108, 054312(2023) Mass spectrometry
W.Xian et al, accepted for PRC(2023)
M. Rosenbusch et al, in preparation Approved proposal
KEK KISS

S. Kimura et al, [JMS 430, 134-142 (2018)
. limura et al, PRL 130, 012501(2023)

WYRKER



UCN nEDM TUCAN experiment at TRIUMF

230,000 UCN/sec observed in
December, 2025 !

Insight through Accelerators.
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Insight through Accelerators.
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A new generation in Theory Center

« New membersin Theory Center

New directions are
being explored

Insight through Accelerators.



Theory Center: ws and Seminars

Belle || Physics Week 2025

Insight through Accelerators.



Dual appointment with KCL

Insight through Accelerators.
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QUP for Quantum

Insight through Accelerators.
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Internal Committee on

The Future Development of the Tsukuba Campus




Let’'s Share More Excitements!

Insight through Accelerators.



Backups

Insight through Accelerators.



Future plan of Tsukuba Campus

+—>

@ KEK Credit: HEP FPC




Insight through Accelerators.
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J-PARC MR Beam Outlook

« JFY2026

e There was no suppl. budget for
electricity

 Only < 4 cycles can be secured.
 One cycle is available after summer.

« Efforts are ongoing to increase the
beam time;

o cf. MLF runs for 6.8 cycles

MR run needs to fit in to this 6.8 cycles---
under discussion?

« JFY2027

« A plan under discussion
« FX (T2K/HK-prep) : 4 cycles
« SX + bunched SX (bSX): 1 cycle + a ()
a (t) depends on

e A possible supplemental budget or external
funding, which changes yearly

« COMET aims to be ready for a beam
in January, 2028

©KEK

e JFY2028 and after (5 years?)

« HK starts physics data taking in June
2028.
« Planned operation:

+ Aiming for CPV discovery at HK / Severe
competition with DUNE

« FX b5 cycles
« SX (and bSX) 1 cycle + «a (t)

e Consideration

« The beam time is more precious than
ever!

* |t may become necessary to define
priority among approved experiments
» Possible evaluation criteria:
» Readiness for data taking
+ Readiness for data analysis
e Publication and physics output plans

32



Achievements of Hadron Facility

# of physics papers (citations)
per beam line

# of Users K1.8/K1.8BR 32 (1057)
27 countries, 168 institutes, 788 persons (including 411 foreigners) # Of pu bl lcatlonS/CltatlonS hlgh'p 4 (92)
[cf. Belle-lI: 28 countries, 1 2 5 institutes, 1251 persons KL 6 (465)
NU: 14 countries, 7 8 institutes, 5 1 0 persons] Proceeding COMET 2 (104)
# of publications (citations) s Technical/Instruments K1.1BR 2 (14)
Physics result : 46 (1732) C|tat|0n tO 3
[cf. Belle-II: 83 (1884)] 0000 P 70 N Review 300
Review : 28 (705) Flavor physics : — :
Ph It
Technical : 139 (1164) @D Ko—nlyy 2015 data (2019): 258 60 ysics resu )50
Proceeding : 420 (1071) @ KOo—xlyy 2016-18 data (2021): 118 @ === Citation (Physics)
® Ko—mdyy 2013 data (2017): 55 s 20 @
# of theses g 200
Hadron/nuclear physics : § 40 2
Master : 260 @ Charge symmetry breaking of A = 150 8
PhD:65 hypernuclei (2015): 137 3 30 I I O
[Cf'ie”ez':; - @ Search for Kaonic nuclei via d(r+,K+) = | 11 100 2
e reaction (2015) : 83 & 20
External fundings (® Discovery of Kaonic nuclei 10 50
JP, Kakenhi : 91 Oku-yen ‘B |(|2 IP 19) :82 . I )
. cf. Belle-ll: .
P wen @ Evidence of B—=Kv v (2023): 223 0 N 6 e S e B S s 6 0
Overseas 17 Oku-yen @ ALP search (2020) 179 Q 0 Q '\' N '\' '\' N '\/ ,1/ q/ f\/
’ @ Search for B—Kv v (2021): 105 DA AT AT AT AT AT AT AT A year
(perSO)nS*d Total # of days users stayed - i e lneses
ays B P
COVID- MR long  Fire H Ph.D thesis
18000 19 shutdown accident B Master thesis
16000 20
14000
12000 15
10000
8000 10
6000 =1 MLF
4000 | —=—~ Hadron 5
2000 | <4~ Neutrino '
0 Insight through Accelerators.()
e © A\ o) ) Q N \ ’b@
S R I K A KEK & & & & o8 ¢ P & ¢ &
m°w°w°w°w°w°w°m°'\9@ S S S S S S I S S 27



Highlights of
Physics Results

KOTO:
Search for K; - n%v¥ decay

2015 data: sensitivity 1.3x10°
Phys.Rev.Lett. 122, 021802 (2019), citation: 258

> upper limit 3.0x10° (world record)

2016-18 data: sensitivity 7.2x101°
Phys.Rev.Lett. 126, 121801 (2021), citation: 118

» 3 candidates, consistent with BGs

2021 data: sensitivity 9.3x1010
Phys. Rev. Lett. 134, 081802 (2025), citation: 32

> new upper limit 2.2x10° (world record)

Strangeness nuclear physics:

Study of properties and origin of “Generalized Nuclear
Force” including hyperons (strange nucleons)

Discovery of novel nuclei including K- meson E15@K1.8BR
e
Y Phys. Lett. B
b % T 789, 620 (2019)
citation: 82

p

10 times as large binding energy as normal nuclei
indicating a compact system with high density

- 0. — Discovery of Charge Symmetry  Phys. Rev. Lett. E13@K18
History of K; — m"vv search Breaking in AN interaction 115, 222501 (2015)
By adding A citation: 137
into nuclei
Observed
Charge Symmetry Charge
in mirror nuclei Symmetry
2021 A Breaking
ground
stgte
(spin 0) mass difference

Insig

ht t

mass difference o
(measured in this exp)

p: proton

hrough Acce

S

«

n: neutron
excited
L K state
heavy mass (spin 1)




nghllghts Of PhYSiCS RESUItS Strangeness nuclear physics:

E62@K1.8BR Phys. Rev. Lett. 128, 112503 (2022)
citation: 20

High-precision X-ray measurements of Kaonic atoms

Measurements of strong-interaction effects in Kaonic

3He/*He atoms using superconducting transition-edge-

sensor (TES) microcalorimeters 10 times higher precision
than in previous exps

| TES sensor 240 sensors |

=

2024 Koshiba Prize
(Dr. Hashimoto, RIKEN et al.)

First mass measurement of = hypernucleus High-precision measurements of hyperon-nucleon scatterings

E0O7@K1.8 Phys. Rev. Lett. Large repulsive force due to Pauli effect between rs0@k1.8

126, 062501 (2021) quarks was confirmed via Z*p scattering
citation: 81

5 He IBUKI event

/
S
=0 \ o
@) 10
(ﬁ"’ \Be

=N interaction was confirmed . .
Insight thjough Accelerators. 2023 Koshiba Prize
or. Exp. Phys. 2022, 093D01 (Prof. Miwa, Tohoku univ.)

to be attractive 2020 Nishina Memorial \ m
(Prof. Nakazawa, Gifu UniN: 2 31st Outstanding Paper Award of JPS (2026)




Response to Recommendations (1)

ILC and other project

As a part of the efforts, we have initiated an activity for strategic advancement of MAPS for
Next-Generation Colliders

« |LC / FCC-ee share a Higgs-factory
detector concept
— Common need for ultra-precise
vertexing

« MAPS is a strategic core technology
— Critical regardless of which collider is
realized

« |TDC-led MAPS development
— R&D for future lepton colliders +

implementation in Belle Il upgrade
«  MAPS inner tracker as a dual platform MAPS Academy @Tsukuba Campus
— Technology development + On-the-Job JUly 23- 30, 2025

Training (OJT)

« Community building (“MAPS Academy”)
— Strengthening Japanese HEP toward
next-generation detector leadership

Insight through Accelerators.

©KEK
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