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Thank you very much for excellent Hospitality.

Insight through Accelerators.
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We thank TRIUMF Management
for our partnership
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Rei Ito-san stays the office
He takes care of partnership
between Canada and Japan

Insight through Accelerators.
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s KEK UPDATE

@ for HK / Muon/ Neutron/ KISS
a & New Proposals

ICE K (SuperKEKB/ QUP/ILCTN)




1. J-PARC

There are two Rings
RCS 3GeV

MR 30GeV

There are three facilities: MLF, T2K, HD
MLF: Material / Life Science < 2RY
Facility (muon/neutron) muon acc. T B

RCS (M |_ F) 2 ’ x i;ment aclljf- (LF /-

power achieved to IMW

— MW-class proton accelerator

_ © Muon (u)
Target Nucleus Pion g EEE
Neutron (n?mmn i %O Neutrino (v)
00 Kaon (K)
-
Pgﬂ(m vy Various particle beams are used:
3 GeV, 30 GeV -

b Neutron (n)

7 We have many synergies with muon/neutron.
Nuclear & Particle |5hvsiés at 50 GeV (&) K E K




Al for Material Science with We have
Multi-beam 5 quantum beams
to understand material

Atomic Electron || Spin :
Depth || arrangement || Chemical || state state functions and states
0.1 nm > Slow Positron (Surface)
> Soft X
> Hard X
> Muon (Spin) .
1 nm FU Y A Kojima-san
A A » Neutron (nuclear)
XHRCTRENEL, FRE[EHT
10:1ta 19 20 21 222 iﬁﬁ}i;, BI—]-]-
| Firas SoftX + HardX
15 xigminpEiss [
: A | e i The other
;- [ coortnatonumter N Multibeam are
i, sl A o | NG realized
Lt B o L LI LU T[T o 7. @ Al
RWVFTO-TICLBRINFAT—), RIVFIREER Start with Material Science
{rsight through Accelerators input from various beam studie
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19th Feb. J-PARC MR Achieved 1MW 4th Apr. MR Slow extraction Achieved 101kW

(highest power / pulse) (World highest power)
. Beam Destinations of Accel. Run 93 26/02/19 10:07:18 4. Beam Destinations of Accel. Run 93 26/04/04 23:18:30
S Ver.2.16b (Dec.2025) Ver.2.16b (Dec.2025)
i . piTme MR Beam Cycle anAd Moded e 9;: — MR Beam Cycle m:: :.‘;*I;d:d |
3 cc-mode 392 na - e
& acr i, RCS Yoo zs| [ MEA 5 acraruie! RCS 2 %ss| |MR-BeamOn <
' ' ! MLF 400 us! : ;
LI : [ ACC Cyel LI E I} HD ACC Cycles
o /Iﬁ [ H HD 25_1 ]-_2 Lt Cvcla;.BO ma : O Il:l / &07 88998 Lt 4240 ms
s7.6ea[] =2 !/ 1t 8 beh 1004.0 MR 1280 ma s6:9 ma ] [ - -/D 8 beh F)T?kl' MR 4240 ms
.'D 7 j/ % 455 m | (3502719 1010607 P /0 4&5 ne 103704 2%:1827| | beam to HD
R- = - 14128
MR:Study-mode 1267128 Beam Tnformation MLF Beam Information
LI RCS MR MLF-BeamOn| | 710 kW LI RCS MR MLF-BeamOn| | 785 kw‘
L1 BD 90deg 3NBTD AC P MR Extabt Power Trend {1 hour) <MLr IIM®/MR1. 1MW > LU BD 90deg SNBTD AC MR ExtAbt Power Trend {1 hour) <MLF LINMW/MR110]
LT BD10{deg 3NBTD DC MR [njDmp —— e L1 BD100deg 3NBTD DC MR InjDmp b=
----- L1 BD 20deg RCS HO Dmp| NU " IS L1 BD 20deg RCS HO Dmp| NU
.- L1 BD Odeg i
LBDOdeg | ppp NU(N TGT) iz "2 MLF NU(N TGT)
LI MEBT1 B v ot HD mA LUNESE P vErer | HD -
LT LEBT HDK TCT) |my L T LU LEBT I soa Ty e B R

> We continue T2K Program until the end of May 2027

(Many thanks for contributions to T2K)

> We start commissioning for HK (1.3MW operation) from

June 2027.

Insight through Accelerators.
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Smooth Transition
is crucial




T2K\

‘ Neutrino oscillation .

Neutrino Beam

@ < o @ &

Super-Kamiokande

Unique program

(E) We have 3 layer

of detectors

Symmetric?

Asymmetric?

HK Far detector Near Detectors are Ready

The tank lining work 1s completed

Neardetectors already
in place & active




IWCD

Ocp  Projected sensitivity to CPV
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£ T2K 2018 syst. (v/V, xsec. error 4.9%) ]
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Hyper-K preliminary HK Years (2.7E21 POT 1:3 vv)

True normal ordering (known)
sin*(0,) = 0.0218 sin’(H,;) = 0.528 |Am3,| = 2.509E-3

IWCD key detector for discovery of CP violation
We can reduce systematic error on water-neutrino
Interaction significantly.

0 CP=-m/2 (3 years ->2yearsrunfor50)
=-m/4 (10 years -> byears runfor5 o)

Many thanks for contribution to IWCD
IWCD key detector for discovery of CP violation

Insight through Accelerators.
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IWCD (7,/1)

About half of Caison are ready now.
Civil will be ready in the next summer.

Schedule is very tight:
but keep schedule start in
2028 JFY




2. KISS/KISS-1.5/CLARIS and Collaboration with TRIUMF Many Japanese use ISAC
Toward unexplored neutron-rich nuclei and r-process nucleosynthesis

MRTOF MRTOF KEK-TRIUMF Collaboration
Precision mass Precision mass
measurements measurements B-y spectroscopy

B-y detectors
Ll - '-“Jv‘»as- v

Z ———

GRI_F_!}I DAQ system

B-y detectors

Lifetime & decay
spectroscopy

GRIFFIN DAQ system introduced for
KISS B-y spectroscopy in 2020.

KISS-1.5

CLARIS
Actinides KISS Precision collinear
p laser spectroscopy
L R Refractory elem ents]

Ongoing joint
development with TRIUMF

\‘ I
A
\‘ =
1, o 2
2
.
|
|

€ Atomic collision with
Rb vapor
4 Commissioning soon

Nuclear data to be obtained

¢ Mass ¢ Electromagnetic » Understanding r-process
& Lifetime moments nu_clt_aosynthems

& Decay schemes € Nuclear deformation > Origin of heavy elements
€4 Charge radii & Fission » Heavy-nucleus structure




3.SuperKEKB / Belle

The world-highest Luminosity updated Now

Interaction
Region

electron ring

aE=
4‘

circumference

- S

\

positron ring
(4 GeV)

7

positron damping ring

Many Interesting Topics,
we cah cover!!!

Belle |l detector

electron / positron
linear injector

5.3 X103 cm-2s-1 (June. 2026)

Belle Il Collaboration:
>1200 members from 28 countries/regions

B> Kv v
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https://doi.org/10.1103/PhysRevD.109.112006

Canadian Groups contribute to Belle-Il
Detector/Physics

Electromagnetic Calorimeter (ECL)
Trigger Development:

Large contributions with 7 institutes

Belle |
——

Particle ID using l
PSD u

Background monitors: g wE

g

» In SuperKEKB tunnel and imbedded in ECL
shield to understand beam backgrounds
m Belle Il computing:
» High Level Trigger hardware

Amplitude (arb

g 8838 8 8

|I|IIII|IIIIIIIIIIIIIIIIIII|IIII|I|I||

..................................

Belle 1l 2018

Cell ID: 5598 (brl)

Eqoa= 667 MeV

Eptagron= 115.5 MeV
Hadron Intensity = 0.173
¥?= 28,1 (NDF=27)

II|IIII|IIII|IIII|IIII|IIII|IIII|IIII|

» Cloud computing personnel&facilities for data sintulations ¢ ~s " f 7214 16 1o

and data analysis

Thanks and we need more collaboration

Canada has proposed the introduction of a polarized

electron beam to SuperKEKB to enable precise

measurements of electroweak physics
through the "Chiral Belle" initiative.

Time (us)

Trigger for dark
sector searches

Victoria

Insight through Accelerators
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Fast beam
background
monitors in
shields

=7,/ Shields
for ECL

cloud computing

.. * provides ~15% of data
analysis & MC production

R&D on Spin
Rotators:
enables new
research frontier
with polarized e-
beams




For Trial of Frontier ( Acc. Collaboration also )

Luminosity frontier

= ~1s(Target @ 2032
- 1% KEK and CERN
= start collaboration

»LHC,-?/ — for SupkerKEKB

T 10% L 4 [ [ [ []

' = —# Superkexs | and FCCee.

i L ) O

= 107" = —————

z = = SuperKEKB & FCCee
= —BEPCH I _

E e have many synergies.
- e — — — \"‘j‘ = fi :.:

High beam currents

—OORIS I e+
I I I PETRA e ’ | [ ..‘f. [P .. 1 1 S ;| |
1031 _SPEAR, o ... — o0 ? .o:’ S raE-— _ VEPP-2000 |

>
= o e o @ LEPT » Nano Beam
7 7 B o il I B 'BEPC _
ool TogRs | | TRSTAN ] > High Power Sources
1970 1980 1990 2000 2010 2020 2030 » Beam dynamics

Insight through Accelerators.
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4. Quantum Center (QUP) in KEK starts

Low Noise/ B
Low BG >
are crucial e

Director
Toshi Azuma
(AMO/muonic atom expert)

Insight through Accelerators.
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Quantum Center play key role in all KEK

TL TOYOTA CENTRAL R&D LABS

Q-Sensor

Application
Sensor
Q-Connection

Basic Science

academic-

industrial International Collaboration

cUP )
Collab. office

/4

Quantum
Material
using
multibeam

a2 AIST

NATIONAL INSTITUTE OF
ADVANCED INDUSTRIAL SCIENCE
AND TECHNOLOGY (AIST)

Study Q Material
(Various Quantum
beams prove spin/state
of atom, electron, nuclear)

Mat.Lab

2F Fermilab

oooooo ark logotype

o

UTokyo

&

ASPIRE

©KEK

Branch: Berkeley, JAXA,TCRDL

KEK's Core Technologies
Quantum Beams,

S for Basic Sci
Detector R&D, Cryogenics, ensor 10r basic ocience

Gravity
Q-Connection
Dark Matter detection

Superconducting Cavities,
Electronics

Insight through Accelerators.
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1) Quantum Eyes Opening the Weak-Coupling Frontier

Integrating Quantum Sensing for Precision Measurements

Traditional High-Energy Frontier New Weak-Coupling Frontier

@© KEK (Accelerators) (Quantum Eyes)

Pillar 1 Pillar 2 Pillar 3
Fundamental Forces Light Dark Matter Gravity
& Hidden Sectors

* Superconducting « Superconducting

* TES for QED Test Qubits RF Cavities for GW
with Muonic Atoms - Kamioka TES « Atomic Fountain for
* NV Center Diamond Antimatter Gravity

Technology Advancement Platform — Superconducting Detectors | Semiconductor Detectors | CryoCMOS | L

rategic Driver within KEK | Quantum Research Hup | Global Network (Berkeley + JAXA - Industry)

throug celerators.
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AT (e National Teicom 2) Q3 X 10° Achieved for Bosonic Qubit

NTT (Semi National Telcom

1.3GHz RF cavity for ILC 5.5GHz Cavity Physical Review Applied

Editor’s Suggestion
arXiv:2510.01819v?2

New stable baking method developed
Q value is world-record (By Factor 2 FNAL)

Bosonic Qubit:

Error Correction and Quantum Operations

" . " Error Correctio .
Bosonic Qubit in a Cavity ————— Quantum Operations

Photon Loss  Photon Gain  Phase Error

=0 2@ A I~

© -1Photon +1 Photon Phase Flip Logical Gates
c) 5 T T T T T
D ——
24 0"""'\‘ T <20mK £ ) Detect & Correct Errors XPZ5H fetc:
o -t
= Y o@‘i Superconducting _;_
= ! Qubit (Transmon) | : :
0 . Entangling Operations
<R ;’ — - Encoded Qubit State bt
4 . la) + |—a) =
-20 0 20 | = e s
= IF Frequency (Hz) . < B |0)=(x)+I—a)/V2 *
= : ; % , =,
3 - w o BelState )=
3 21012 Tt ~ 110ms K 4 |00)+|”)/‘/2
i W !3: 10° N
—————— i c
o
3 10° \, . )
o Pacw | £ i T Robust Quantum Information Processing
W T o TR 10,0705 707520 Insight through Ac

2 - TLSfit Time (s)
10° 102 104 108 108 1010 1012 104 @ Kt K
Photon number n



5. Three (Two?) Higgs Factories are proposed now
Power Consumption:120MW

FCC-ee 16BSF _
(CERN) Power consumption

:300MW

kol E T\ e D (RF)
O 5 /

Next Target is
EWSB / Self coupling

<4 W notprecision @

250GeV

30 bands in

0.08 |
- M, =173.3 + 0.8 GeV (gray)

E.u extendable: . oos| b 0 2 0T Che
LC vision includes all technologies: e
SC, HELEN, CCC, CLIC, Plasma S
g o0
Energy Recovery Technology could lead to 2ol o M= 1711 GeY

significantly reduced power consumption ,
and much higher luminosity (e* e reuse). ~002
Principle of energy recovery has been
demonstrated by cERL.:

—0.04 N O O S S DR
102 10* 10° 10% 10 10!2 10 10! 10!® 10%

W‘ RGE scale p in GeV




Extension of |LC Technology Network (ITN)

ITN is the global collaboration program.

29r=F

A ek 0
U.0xford, yy amburg
SIECP () &>

R i b ™27 PN s
28 gz 187 Korea . FNAL o
®INFN Milans*? TRAR panglax FAUNARE
IFIC iAnh o TINRBY ¢ o S KEK
» Iv7 nE25Y
27
FALIUY AT 7. S - 2 S X X X T 5
’ AOLET
LTI o7 = 258w i e g g e o 8w, g 5 50 0L 9 g o . e e Y\ 0
AtE + NT7
7 A
2
; . —
.
N7 ® ANSTO !
—amvesug | FACLFL

We are discussing with CERN / European Labs.
Let’s join R&D for New technology

Current Activities based on
“ILC250 specific” work-package

e-, et Nano- SRF
Sources Beam

Sakai-san will report
Younger Canadian (with EPECR) contributes

KEK/IDT/JHEP would like to extend not only

for
“narrow sense” ILC but also the other R&D

for
cutting edge technologies for Future collider;

HG-SC Cavity, High Q cavity,
Energy Recover, Nano-beam, Powerful

sources.

Additionally
Al operation, Robotics for construction---

Physics for Higgs Potential/ EW SB

Insight through Accelerators.

OKEK




& TRIUMF ()KEK Summary

Young career development program. _— ;
| TUESDAY, SEPTEMBER 29«

9:00< Tour< P

Mutual exchange under KEK-TRIUMF Exchange Program ARIEL and E-Linac focused (maybe Cyclotron Vault if ambitious)<

. a ‘
for Early Career Researchers (EPECR) since 2018 11:30- Siategic Session® ;
2018 [2019 [ 2020 [2021 [2022 [2023 [2024 |2025 | 2026 ﬂ gontent TBD<

12:30< Lunch< &

1/1 /1 0/0 0/0 1/1 2/2 2/2 1/1 2/3 10% ' o
)

0/0 3/6 0/0 0/0 1/1 3/7 2/2 2/3 2/5 13% 13:30< EPECR Talks (4 talks - 15 + 5 mins each)< le
Content TBD+
;
. 14:50 Closing« &
We have good/long history o < )
of our collaboration i : ¢

Now the situation of the world is not good for Science,
Our Collaboration can help us. We have the same ideology.

We keep current collaboration and have chance to extend new topics!

Insight through Accelerators.
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Exchange Program for Early Career Researchers (EPECR)

Eligible: Postdocs & Graduate students | Duration: 14 — 90 days

Number of Exchanges by Year Fields by Year

4 Japan — Canada Canada — Japan
2022 TUCAN (1) TUCAN (1)

2018 AcCcCL (1) —
3
2
2023 TUCAN (1), Material TUCAN (1), Material
Science (1) Science (1), ACCL (1)
1 2024 TUCAN (1), Material TUCAN (1), SKEKB (1)
I I dEXChangeS II I Science (1)
ue to 2025 Material Science (1) Material Science (1),
0 COVID-19 ACCL (1)

2018 2019 2020 2021 2022 2023 2024 2025 2026 2026 TUCAN (1), Neutrino (1) TUCAN (1), ACCL (1)
lJapan—>Canada B Canada — Japan ... mou sccclersion.

() KEK

2019 TUCAN (1) TUCAN (1), Neutrino
(1), g-2 (1)




Satellite Business (Proton Irradiation Test Facility) — Space Strategy Fund

Project Title:

"Development of a Proton Beamline for Single-Event
Evaluation

Capable of Easily Switching Between Different Energy
Levels and Particle Types"

Start ~2030 JFY

E—LT74
DOZn=| | s H

e < > Beam Line for Beam test

LESRE - AR € > . .
ET e Beam Line for Kaon Physics:--.

PRETRE A~ SRS - BlE € >

BEHSEA NIRE - T TS —>

E-g—HEt - s E—

E-4—RE - AR <>

ES e S < ) Insight through Accelerators.

FEREERE - A% <>
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Plan of SuperKEKB 1) The Nb_Sn technology for QCS magnet
2) Design IR region

Three steps

are considered.

First step Second step Third step -
z o ﬁ----A. .‘
2032~ /—-- -
Boaie (1.5T) X7
2026 Run LS2
Hardware
Cont. SBL perade
Update Bgam injection
squeezing Beam
Integrated These are not yet approval by MEXT ) P

Lumi > 1 ab! Integrated (semi hard
Lumi ~ 5 ab! FPGA)

Insight through Accelerators.
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