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IPNS Projects current status

Belle Il
« Continue Run 2 towards higher Lumi after LS1
« Physics analyses are ongoing; streamline of results

J-PARC
« MR resumed; FX achieved > 760 kW ; SX > 80 kW
« Securing the Beamtime and Mitigate Aging
« Physics Production
« Hyper-K construction ongoing
« IWCD /Beamline upgrades

ATLAS/LHC

« Run3 resumed in Spring

« Detectors and Magnets are being prepared
towards HL-LHC

ITDC

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

Project Implementation Plan 2022 realization
« Muon g-2/EDM@J-PARC
« Annual review is to be held in March

« Optimization of Hadron Experimental Facility
Extension (HEF-ex)

« LiteBIRD : phase-A@JAXA
« ISAS - QUP -IPNS meeting

" I\E=iIN



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 2 MY g-Z/FDM 3. LiteBIRD-
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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IPNS Task Force Meetings

B-Factory Promotion Office Meeting (weekly)
* Co-chaired by KOSEKI, Tadashi and IPNS director

Operation after LS1 and ITF

* Cf. Dedicated TF for Luminosity Improvement (chaired by DG) started last summer

Hadron Promotion TF (bi-weekly)
* Chaired by NAKAMURA, Satoshi (U Tokyo)
* Drive HEF-Ex Planning and Physics production

COMET Promotion TF (bi-weekly)
* Chaired by AOKI, Masaharu (Osaka U)
* Encourage communication btwn Facility and Collaboration

Realistic Facility Design

Endgame plan of Phase-1

Neutrino Promotion TF (bi-weekly)

IWCD, T2K run, HK construction

* Chaired by NAKADAIRA, Takeshi
* Discuss facility issues, IWCD, group development, budget etc.

Energy Frontier Promotion TF (non-periodic)
* Chaired by TOMOTO, Makoto
* Drive activity related to Energy Frontier i.e. ILC and future colliders

Muon g-2/EDM Promotion TF (“monthly)
* Chaired by MIBE, Tsutomu
* Drive activity related to Energy Frontier i.e. ILC and future colliders

LiteBIRD Promotion TF (monthly)
* Chaired by HASEGAWA, Masaya
* Drive preparation activities with ISAS/JAXA

N\~ EuEmEw

To be resumed ...

To be initiated soon

Transition to Phase-A




Prospects of Electricity Bill and Beamtime

« Fuel surcharge is trending downwards, with still
growing concern due to global instability

« Thanks to a great support by DG and MEXT, we
think we can run until the end of CY, and hoping for
additional support to run until the end of FY.

hhhhhhhhhhhhhhhhhhhhhhhhhhh

We hope to cover most part of available period in FY 2024.




Belle || and Belle Overview

Exploration of New Physics with the World Highest Luminosity

« A Quest for More Luminosity
« SuperKEKB achieved 4.7E34cm-2/s in 2022.
KEKBx2.2; PEP-I1x3.8; Still need a factor > 10 improvement

« Belle Il Integrated Luminosity 428/fb ~ 41% of Belle’s
Senlsitivities started to exceed Belle thanks to better detector and
analysis.

« Near+long term plan is being made with acc group
. EBR Cstudies for LS2 upgrades and beyond were reviewed at

Still need to form a coherent scenario of an upgrade.

Insight through Accelerators.
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Belle || and Belle Run 2 started!

Exploration of New Physics with the World Highest Luminosity

Insight through Accelerators.



Belle || and Belle Publications

Exploration of New Physics with the World Highest Luminosity

- Intensive discussions at PHYSICS WEEK (Nov, 2023) - in collaboration
with IPNS Theory Center, >100 participants, 20 invited experts/theorists,
KEK report being written

Insight through Accelerators.
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Belle || and Belle Publications

Exploration of New Physics with the World Highest Luminosity
« A streamline of physics production from Belle and Belle |

Evidence for B* 2K*vv decays

Search for LFV decays T — U Test of Lepton Flavor Universality in © decays

Insight through Accelerators.
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Belle Il and Belle Upgrades for LS2 and beyond

Exploration of New Physics with the World Highest Luminosity

« CDR studies was reviewed at BPAC this month

- More coherent scenario is to be formulated; R&D
continues

Insight through Accelerators.
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Energy Frontier LHC/ATLAS

Insight through Accelerators.



Energy Frontier LHC/ATLAS

Insight through Accelerators.



Energy Frontier HL-LHC upgrade

Insight through Accelerators.



Energy Frontier HL-LHC upgrade

Insight through Accelerators.



Energy Frontier future frontier experiments

Insight through Accelerators.



Particle and Nuclear physics at J-PARC
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Finally J-PARC is up and running!
« FX > 750 kW, SX > 80 kW, and MLF~950 kW achieved!

Insight through Accelerators.



J-PARC Beam Power History

« > /60 kW is achieved for MR-FX. MR-SX is resuming.

MR

Cf.

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

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

FX

SX

Insight through Accelerators.

MLF




Neutrino

Establish CPV in neutrino sector and explore BSM

Ongoing upgrades
1. Power upgrade of J-PARC MR
2. Upgrade of Neutrino BL
3. Upgrade of Near-Mid Detector
a) ND280 upgrades by T2K
b) Construction of IWCD

Exploration of CPV with T2K-Il, Hyper-K

Insight through Accelerators.
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T2K enters a new phase

 J-PARC MR and neutrino beamline has been
upgraded toward 1.3MW

« New Power supply for short rep. installed and in
operation

« Reinforcement of RF is in progress by 2027

* Neutrino beamline upgrade (e.g. horn, target)
conducted. New horn PS enable to increase the
current from 250kA to 320kA (+10% v)

« 710kW continuous beam operation is achieved
without any crucial troubles

« T2K off-axis detector upgrade is on-going

* New sub-detectors(SuperFGD, HA-TPC, TOF) are
partially installed in 2023 and successfully detect
neutrino events |

« Complete upgrade and take beam data with full
configuration by summer 2024

Insight through Accelerators.
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Construction of Hyper-K detectors in
progress

« Far detector construction

» Civil construction is on-going as
scheduled

* Doom part of main cavern is
completed in 2023

» Engineering design for Tank, PMT
support structure, water system iIs
completed, and ready to contract
of construction

* Mass-production of 50cm PMT is
going well

e A new near detector, Intermediate Water Cherenkov Detector (IWCD)

e Same detection principal as far detector for required systematic error reduction

e Agreement to use the site
with the land owner is
established in summer 2023

Significan
® Detailed design in JFY2024, ¢ ¢ . g
- . impact!
and the facility construction in
JFY2025-2026

Insight through Accelerators.

O KEK



Hyper-K Project

Insight through Accelerators.



HK Project Advisory Committee

established by UT-ICRR and KEK-IPNS

Insight through Accelerators.



Joint Analysis T2K and NOVA

Insight through Accelerators.



Joint Analysis T2K and NOVA

* The joint analysis shows no strong preference for
either mass ordering.

* Ocp=m/2 lies outside the 30 credible interval for
both mass orderings.

» All CP conserving-values for the Inverted Ordering
fall outside the 30 CI.

e But the Normal ordering permits a wide range of
permissible §qp values. o

«ORekK




adaron experimental Facility

Explore the origin of matter with nuclear, hadron, and flavor physics
K1.8 Strangeness

Nuclear Physics

K1.8BR
Hadron Physics K Rare Decay
(CP violation)

Hadron Mass Shift

COMET Beamline

e mu-e Conversion Search

@©KEK




IPNS Hadron Group

KOTO: K; - n®vv search at J-PARC

O O O 0O

CP-violating rare decay
Predicted B.R.(SM)=3x10-11
Not yet observed

Good probe to search for
New physics beyond SM

Standard Model only? v

History of K; — m%vv search

New!

Event signature
« 2y from % decay
* Nothing else

(v, v undetected)

Highlights in FY2023
» The analysis of data taken in 2021 provided a new world-
best upper limit B.R.<2.0x10? (preliminary).

» Upgrades of the beamline, detector, and DAQ system
* For better understanding and further reduction of background events

| New upstream K*/K detector | | New magnet in the beam line |

Composed of
40x2 pieces of
Nd block

Optical box| 160 mm

(Al mylar) (’I |:{>

160 mm Accelerators.
PMT array ——

~0.2mmt film scintillator

Permanent magnet = No electricity!



KOTO Review February 14 and 16, 2023

* Areview team is formed.
* Augusto Ceccucci (chair)
* Cristina Lazzeroni (from this PAC)
e Gino Isidori
* NAKAYA, Tsuyoshi
e Sasha Glazov

* Placed under J-PARC PAC.

* Mandate:

* Assess the current achievements and review
its capability of background rejection and
reach of the experiment incoming years.

* GN-limit and SM level.
* The report:

Insight through Accelerators.
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IPNS Hadron Group

COMET: y-e conversion search at J-PARC

o cLFV decay Phase-]
o No Standard Model BG Muon TranspQr

Solenoid Proton
o Excellent probe to search for New physics Beam
beyond SM
o Key to understand the origin of neutrino mass
o Staging approach
o PhaselS.E.S. <10 _
a Phase Il S.E.S. < 1016 bee conv. pon Capture

Highlights in FY2023

» First-time beamline operation in Engineering Run. Observation of muons transported
through the Muon Transport Solenoid (MTS) Straw-tube

» Construction of the Pion Capture Solenoid (PCS) tracker

» Detector commissioning on-site

Engineering Run Primary Beamline

CDCin
conditioning

Insight through Accelerators.
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IPNS Hadron Group

Precise lifetime measurement of 4, H hypernucleus using in-flight
‘He(K-,n°) 4\H reaction (E73/T77@K1.8BR) 1y . 1ot B s, 138198 (2029)

Improved data on 4,H lifetime was obtained in the feasibility study of 3\H lifetime measurement.

Data-taking June 2022
T~ momentum At = tgecay — tprod

™ LI B s

120F

1001

=

4
=
TT T T T [ TT T[T

Counts / 50 ps
(=3
=

[¥)
=
TTT

“: ; | 1 | i =
—0.5 0 0.5 1 1.5
Timing (ns)

1=206 * 8(stat.) = 12(syst.) ps

n¥is tagged by y

(monochromatic) =~ from weak decay is measured with CDS. Previous data: NPA639, 251c (1998)
194_,.*%4 ps
Pilot data on 3,H using Liq.-*He
(taken May 2021) Method and 3 He yield were confirmed to be fine.

In the coming E73 physics run (FY2024), 3 4H lifetime
will be measured to obtain conclusive result against
l the hypertriton (3 ,H) puzzle
l (much shorter lifetime than that of free A was
obtained in several heavy ion collision experiments in
spite of very loosely bound system) .



IPNS Hadron Group

J-PARC E16

experiment

* Measurements of mass spectra changes of

vector mesons (p, ®, ¢ ) to study QCD matter sof
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=
(=]
o

T

[counts]

Generate vector mesons usi

ng primary proton beam and

Detect electron-positron pa

irs decayed from vector mesons

ol Uy v by by b by by
085 09 09 1 105 11 115 1.2

i

[GeV/c?]

Run1l expected

Hadron Hall

\

Beam

GEM
Tracker

Silicon

e —),  |12CkINE

System

Nuclear
Target

Beam Study in 2021 and 2023

h_fourier_spill_1_LG104-25

.08}

w2021

006

h_fourier_spill_i_LG104-25

2023

Improved by a neV\Z;beam optics

003 |

50 100 150 200 250 300 350 400 450 500

2024/5/21 Fourie analysis of hit timing

00z >
oo
U w00 1

250 200 350 400 450 500

_ht through Accelerators.

(BG included)

Lead
Glass

Hadron
/ Blind
Detector

30 GeV Primary Proton Beam 10 per spill

Hit profile of new silicon obtained in 2023

E/ KE Kw Silicon system 43



Hadron Experimental Facility €Xtension (HEF-EX) Project

Expand research programs at the

Hadron Experimental Facility tO explore
Origin & Evolution of Matter
more deeply

Present HEF

1 production target (T1) 53
1 secondary-charged beamline (K1.8/K1.SBR>X
1 neutral beamline (KL) =1 new production target (T2)
1 primary beamline (High-p) -+ 4 new beamlines (HIHR, K1.1/K1.1BR, KL2, K10)

1 muon beamline (COMET) + 2 updated beamlines (High-p (720), Test-BL)

Revision is ongoing! i




MLF building (bird’s view) (T : (jSNSz) : 1MW x 3 years
. The long physics runs (2021-2023)
In total, ~15 months.
* normal v created at the target
are seen.
» 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.

Hg target = Neutron
and Neutrino source

Detector @ R 3GeV * Improved the sensitivity,
ojt:izzgf MLF pulsed especially in low Am? region.
(48m from target) & ;,’5? Searching for neutrino oscillatiofl it th * Stage-2 approval was granted.

° Detector construction : on-going

% baseline of 24m (JSNS2), and 43

Current JSNS2 JSNSz-I

(JSNS2-1I:
New detector)
32t GdLS
fiducial ik

(6.2m dia. x w?
6.2m (h) i ! !
~23010” PMTs) “o° =

Insight through Accelerators.
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J-PARC muon g-2/EDM experiment

g-2 EDM
Anomalous magnetic Electric Dipole Moment
moment o

450 ppb 1.5 E-19 ecm

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

muon g-2

Constructed
To be constructed

% in 2024
U+(gq MGV)
25 me‘/ 4 MGV

Insight through Accelerators.

First-ever mgorKE'{eration in 2024



Muon g-2/EDM Progress Review

« Mission
« Assess the progress in the design, R&D, and
construction/preparation of the experiment to
realize the experiment timely

« (follow-up of the focused review under PAC )

« Review team chaired by FUJII Yoshiaki
 Facility : FUJIlI Yoshiaki, TAKAHASHI Hitoshi
« Muon Source: NAKAMURA Satoshi
« Accelerator: NAITO Fujio, OIDE Katsunobu, EGO
Hiroyasu
« Storage Magnet: YAMAMOTO Akira
« Detector: TOGAWA Manabu

« The 2" meeting will be held in mid-March.

« Reconvene of focused review under the PAC

IS under discussion.
CWYKEK



Wako Nuclear Science Center

« The center has been leading comprehensive studies of rare isotopes with KISS and other devices at

RIBF

Wako Nuclear
2.Comprehensive Mass measurements
@KISS, GARIS, BigRIPS-SLOWRI

Recent Press Releases

« First mass measurement of SHE (Db@GARIS)
« Discovery of new n-rich uranium isotope(@KISS)
- Disappearance of n=34 magic(Ti, V@BigRIPS-SLOWRIf

T. Niwase et al, in preparation @

M. Rosenbusch et al, PRC 97, 064306 (2018) (¥
hury et al, PRC95(2017)01 |305Rm
T. Niwase et al, PRC104(2021)044617 %) D

Science Center 1

P. Schury et al, in preparationm (NEW

P. Schury et al,PRC104,L021304(2021)(
Y. Ito to PRL 120, 102501 (2018)(%)
P. Schury et al, in preparation{¥)

. KISS Operation

(KEK Isotope Separator System)
Unique & 1st ISOL facility using MNT reactions
Provides n-rich isotopes of refractory elements

KISS Experiments in FY2023

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

Y. Hirayama (KEK), “Study of prolate-oblate shape transition in 188-19%3Re
by in-gas-cell laser ionization spectroscopy”

P.M. Walker (Surry U.), “Multi-quasiparticle Isomers in neutron-rich '$>134Hf”
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”

% T Niwase et al, PRLI30,132502(202

Pb
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New Facility

KISS  BigRIPS+SLOWRI
Sn

RIKEN RIBF

@ BigRIPS-SLOWRI
@ KISS
@0 GARIS-II
AME2020 (dm/m < 1 ppm)

S. Kimura et al, in preparation [
D. Hou et al, PRC108, 054312(2023) (V) {0
W>Xian et al, accepted for PRC(2023(V)

M. Rosenbusch et al, in preparation (¥)

Ni

nnnT
se

E M.Mukai et al, in preparatior@ m
£:M.Mukai et al, PRC105,034331(2022)[D

Y.Hirayama et al, PRC96,014307(2017) L
Y.Hirayama et al, PRC98,014321(2018) L
M.Mukai et al, PRC102,054307(2020) [,

{ X. Watanabe et al, PRC101,041305R(2020)D

/H/Choi et al, PRC202,034309(2020) [
P.M/Walker et al, PRL125,192505(2020) (D
{ X /[Watanabe et al, PRC104,024330(2021) [D
. Ahmed et al, PRC103,0543 | 2(2& D

H. Hirayama et al, in preparation(L,
. Ming et al, in preparation (¥ {{Z)
P.M.

Walker et al, in preparatior[D)
S. Kimura et al, submitting to PRC

[© Decay spectroscopy
. Laser spectroscopy
(M) Mass spectrometry

I
+*,© Approved proposal

S. Kimura et al, JMS 430, 134-142 (2018) (¥)

B
sisisi

Nuclides studied at WNSC 2017~

. limura et al, PRL 130, 012501(2023)(¥) (@
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Detectors for B-decay spectroscopy  Beam
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Proportional gas counter 2=
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« Tape transport system
Electric deflector 7\ TRrRTOF- S

Mass Spectrometry

Isotope Separation Magnet
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Wako Nuclear Science Center
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UCN nEDM

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
2025 Engineering and Physics Run will start

t through Accelerators.
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