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Many Congrats!

« (WEMEFZIL—T H 5 0d %) LHC KERDY,
B$ea through EEY3 E/—T—,ﬂ%” =)
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Andreas Hoeckerfc (GTATLASZAR—2 Z/8— V) |

Patricia McBridefx (STCMSRR—7 Z/8—y ») |

Marco Van Leeuwenk (ALICERR—2 Z/8—y V) |

Vincenzo Vagnonifk (LHCbRR—2 28— ) Insight through Accelerators.
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NoBeEam NoLIFE 2025

« SuperKEKB

Finally the WR is updated,
8(1)12511 am, December 27,

5.105E34cm2?/s

« J-PARC

FX > 800 kW was smooth
then, MR troubles

Prolonged maintenance of
MLF Hg tgt & Lo-Power

Finally smooth SX running
@ > 92 kW

SX

Insight through Accelerators.
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IPNS Projects Current Status

SuperKEKB/Belle I
* Run 2024c ended with 5.1E34!

Physics Analyses are ongoing
LS2 plan is being developed

J-PARC MR SX Beam > 92 kW;
FX > 800 kW

Beamtime, Aging and New Initiatives

LHC Run3: resumed in April
« Detectors and Magnets are being prepared towards HL-LHC

« |ITDC

Test beamline is being operated
+ R&D platforms are active

+ Hyper-K construction
+ IWCD construction/Beamline upgrades

o PIP 2022 realization and optimization
+ Muon g-2/EDM@J-PARC

Annual review is held in March
e Optimization of HEF-ex
Core group discussion is ongoing
« COMET Review
Post-review action is underway
« LiteBIRD Review
« Post-review action is underway

« KISS making good progress; KISS1.5 started
* TUCAN is to retry UCN production in May

ceicrators.
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The Timeline + subject to change

- . . PIP2016 PIP2022
* Aggressive version of intended 1. Hyper-K /J-PARC upgrades = 1. HEF extension
schedule by IPNS. 2. HL-LHC 2. HL-LHC++
* PIP = Project Implementation Plan S E2 D ]
4. HEF extension 4. Muon Microscope

ILC

ongoing

ongoing #2 of PIP 2016

ongoing #1 of PIP 2016

#1 of PIP 2022

ongoing

#3 of PIP 2016

#3 of PIP 2022

TUCAN ongoing

ongoing ,
Insight through Accelerators.
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Timeline Updates (draft) 24-reb-2025

« Intended timeline by IPNS.

 PIP = Project Implementation Plan

DD . O », .

1. Hyper-K /J-PARC upgrades 1. HEF extension

2. HL-LHC 2. HL-LHC++

3. muon g-2/EDM 3. LiteBIRD

4. HEF extension 4. Muon Microscope

Covered by the Large Scale Academic Frontier Funding of MEXT

Year of Mid-term Review

We are here

SEDOFEMDOINVEA
Later years are still in discussion

Insight through Accelerators.
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SuperKEKB Accelerator

Insight through Accelerators.

a slide by K. Matsuoka




Belle I
a slide by K. Matsuoka

Insight through Accelerators.
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SuperKEKB/Be”e I[1 2025 Run Ian

Insight through Accelerators.



ILC/Higgs Factory

Insight through Accelerators.



ATLAS and HL-LHC

Insight through Accelerators.



Particle and Nuclear physics at J-PARC

CPV in Charged Lepton?

{ Ry g,-2/uEDM
' I
W
l 2;

~
Hyper-nuclear physics

2\ Flavor&CPV in charged lepton?
Search for p>e conversion

Strangeness in Nuclei

| J YKEK




J-PARC Beam Power History

« > 800 kW is achieved for MR-FX.
e« > 83 kW for MR-SX is very stable.

MR

FX

SX

Cf.

Sterile Neutrino is utilizing full beam
at MLF. (Mercury target)

Muon program is using ~10% of the
beam. (Carbon target)

MLF

Insight through Accelerators.

©KEK




Neutrino

Establish CPV in neutrino sector and explore BSM

Ongoing upgrades
1.
2.
3.

Power upgrade of J-PARC MR
Upgrade of Neutrino BL

Upgrade of Near-Mid Detector a)
ND280 upgrades by T2K

b) Construction of IWNCD

Exploration of CPV with T2K-Il, Hyper-K

Insight through Accelerators.
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Hyper-K Project

Insight through Accelerators.



Upgrades in Neutrino BL

New short FVD2 installed
Secondary BL (He vessel)

Insight through Accelerators.
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T2K and Hyper-K

« Physics Production with T2K and Construction of HK are

ongoing!
T2RK\

Insight through Accelerators.



KOTO and KOTO Il at Hadron Hall

« Kaon WS was held in July,
2024 @ J-PARC

PRL 134,081802

Collaboration promptly emerged to produce the new proposal of KOTO Il
Presentation was made at the J-PARC PAC in January, 2025.
Stage-1 status is granted, with a conditional of HEF-ex.



COMET

 Review was held in July, 2024
e Chaired by Augusto Ceccuci.
« Review Report is available at

. htth:é[kds.kek.iQ[event[51584£contribu
tions attachments

11/ COMET-Review-Report-Final.pdt

« “The collaboration and the Lab
should work closely to realize the
phase-1 LI”

e 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

3.  Gain good understanding of
community

4.  Negotiate with J-PARC to utilize the
opetratlon budget to cover remaining
COS

« All steps are in progress

ccelerators.

EK


https://kds.kek.jp/event/51584/contributions/270937/attachments/181410/247611/COMET-Review-Report-Final.pdf
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J-PARC muon g-2/EDM experiment

g-2 EDM

Anomalous magnet]c Electric DIpOle Moment

moment -
450 ppb  1.5E-19 ecm

J-PARC is the only
experiment to check
FNAL/BNL results.

muon g-2
Constructed
To be constructed
% in 2024 Construction budget start in JFY2024
E‘am
H(q Mey)
25rne|/ 4Me|/
210 Mey
First-ever muon a ion in 2024

Aiming for data-ta m 2028 - 2030



Muon g-2/EDM at J-PARC

« World first demonstration of positive muon acceleration done by
the great collaboration of IPNS and IMSS, and international and domestic institutes.

Insight through Accelerators.
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Sterile Neutrino Search at MLF

(JSNS?) : 1MW x 3 years
. The long physics runs (2021-2023)

In total, ~¥15 months.
* normal v created at the target

Hg target = Neutron I are .seen. '
and Neutrino source  Sterile v analyses are on-going
New run began from 2023/12/7

(JSNS2-11): 1MW x 5 years

» 2" phase of the experiment
* new far detector : 32 tons
fiducial in 48m baseline.
3GeV * Improved the sensitivity,
pulsed especially in low Am? region.
» Stage-2 approval was granted.
* Detector construction : on-going

Detector @
outside of MLF
(48m from target)

Searching for neutrino oscillatio (il akdadd
baseline of 24m (JSNS?), and 48 beam

(7]

(JSNS?-I: Cun}nt JSNS? oo
. PR IR
New detector) ,::: Tesloe
. ’/ ’,’,f}
fiducial 55 P
iducial KC “sZelos
v » z-

Globa Covers the ™~ -~

(6.2m dia. x fitindicated region global fit indicated

6.2m (h) M. Dentler,etal., JHEP08010 (2018) region nicely.

~230 10” PMTs)

Insight through Accelerators.
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UCN nEDI\/I TUCAN experiment at TRIUMF

2019 Prototype UCN source operated

5E4 UCN/shot at 0.5 kW

3E5 UCN/shot at 5 kW

stable operation for ~ one month
2020 UCN source upgraded

proton power 20 kW

3He Cryostat from KEK (10W@0.8K)
2023

LD, moderator construction

3He Cryostat Commissioning
2024 Expectation

2E7 UCN/shot

6,400 UCN/cm?3 at source

250 polarized UCN/cm?3 at EDM cell through Accelerators.
2025 Engineering and Physics Run will start ) KEK




Wako Nuclear Science Center

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

Wako Nuclear Science Center

2.Comprehensive Mass measurements P. Schury et al, in preparation

Recent Press Releases

more compared to KISS).

1. KISS Operation

(KEK Isotope Separator System)
Unique & 1st ISOL facility using MNT reactions

Provides n-rich isotopes of refractory elements

KISS Experiments in FY2023

«Discovery of new n—rich uranium isotope(@KISS)
«Disappearance of n=34 magic(Ti, V@ Big RIPS-SLOW RN et al PRCI5(2017)011305R

T. Niwase et al, PRCI04(202I)0446I7\C>

T. Niwase et al, in preparation

M. Mukai (Nagoya U.), “Isotope shift measurements of neutron-rich Hf
and W isotopes”

Y. Hirayama (KEK), “Study of prolate-oblate shape transition in 18-193Re
by in-gas-cell laser ionization spectroscopy”

* P.M. Walker (Surry U.), “Multi-quasiparticle Isomers in neutron-rich '$313¢Hf”

Y. Hirayama (KEK), “Half-life and mass measurements of nuclei around
N =126 using KISS”

Y.X. Watanabe (KEK), “Mass and lifetime measurements of neutron-rich
actinide isotopes toward r-process termination”

@KISS, GARIS, BigRIPS-SLOW RI P. Schury et al,PRC104,L021304(2021

Y. Ito to PRL 120, 102501 (2018

P. Schury et al, in preparatio

Y. Ito et al, in preparatio .
<« First mass measurement of SHE (Db@ GARIS) M. Rosenbusch et al, PRC 97, 064306 (2018 / .

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) [,

.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(

. Ming et al, in preparation

.M. Walker et al, in preparation

S. Kimura et al, submitting to PRC

O

RIKEN RIBF

Decay spectroscopy
L Laser spectroscopy
Mass spectrometry

S. Kimura et al, in preparation
\\ D. Hou et al, PRC108, 054312(2023)
W.: Xian et al, accepted for PRC(2023)
M. Rosenbusch et al, in preparation
S. Kimura et al, [JMS 430, 134-142 (2018)
. limura et al, PRL 130, 012501(2023)

Approved proposal

CWYKER

T.'Niwase et al, PRL130,132502(2023)

Mass Spectrometry

Isotope Separation Magnet

KISS Gas Cell

KEK KISS




Wako Nuclear Science Center

In addition to KISS, new apparatus are being installed to enhance the efficiency
by a factor of 100- 1000.

Covered by Significant
Grant for b years.

Gas Cell Chamber

MRTOF mass spectrometer
Variable mass range

separator

Insight through Accelerators.
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Theory Center: WS and Seminars

] More than 10 workshops/schools hosted by KEK Theory
HEP in the Quantum Era NEW DIRECTION Center in FY2024. Plus, ~ 50 seminars each year
Dec 2024; 80 onsite: focused on new directions in HEP using

quantum technologies (quantum computation, quantum sensor,

etc)

kick-off of KEK-RIKEN iTHEMS collaboration KEK-TH 2024
Dec 2024; quantum and tensor-
networka

also, a collaboration with U Tokyo — U Chicago

Insight through Accelerators.
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And--- Quantum slides from DG, Asai-san

Insight through Accelerators.



Summary

IPNS covers a wide range of the Particle and Nuclear Physics in Japan and World.
Despite significant efforts made by the experimental groups/collaborations, the progress
has been compromised due to

« still high electricity bill, and

« some facility troubles due to aging etc.
Timeline of the projects are being updated.

« Some delays, some changes, but clearer picture is gradually emerging towards the

next decade

We encourage IPNS staff and communities to explore new directions in addition to
exploitation of current projects.
TYL/FJPPN and FKPPN have been important hub to explore collaborations with
domestic and oversea institutions.

Insight through Accelerators.
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Let’'s Share More Excitements!

Insight through Accelerators.
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Braille Book Project “Origin of Matter and Umverse

o FUREMTIARZE x ZM T, L DOANICERR=ZOT Yy X% |
Also on /,_3\
audible™
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