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Introduction

The large phase-space volume (~emittance ¢)is
the most significant bottleneck for muon science.
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Muon cooling and acceleration are
necessary to overcome this limitation. 22
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Radio-Frequency Quadrupole linac (_>03 MGV)

Inter -digital H-mode

ant Tube L1nac (—>4 M )
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H2 in Dec. 2025

« RFQ was successfully
installed at the end of 2025.

« Demonstrated the operation
(20'+5 @ J-PARC LI Bld.)
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Power, Control, and Infrastructure
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Up to 4 MeV (Low-8)

RF IH-DTL

High-B ~200 MeV
(B=v/c=0.3 - 0.9)

2015 r{1rd{ 2025

‘- Design Complete
PoP with Mu-( uee)

Phys. Rev. AB 19 (2016) 040101 3

J.Phys.:Conf. 874(2017)012055 comp leted
J.Phys.:Conf. 874(2017)012054 : .

J.Phys.:Conf. 874(2017)012038  J-Phys.:Conf. 1350(2019)012054 ]

Phys. Rev. AB 21 (2018) 050101 ~ NIM A 943 (2019) 162475 0.1 MeV
NIM A 899(2018) 22-27 NIM A 946 (2019) 162693

J.Phys.:Conf. 1067(2018)052018  Phys. Rev. AB 23 (2020) 022804
J.Phys.:Conf. 1067(2018)052012 ~ Phys. Rev. AB 23 (2021) 033403 Phys. Rev. Lett. 134 (2025) 245001

NIM A 908 (2018) 313-317 JPS Conf.:33 (2021) 011040

Aoz Qo) lokis PSCot AWK realized in FY2027 10,

Phys. Rev. AB 25 (2022 ITO101
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Beam Monitors

 Cherenkov monitors are being developed
— Measured with MCP-PMT using a fast readout circuit
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Up to 200 MeV

IH-DTL DAW-CCL DLS Beam Monitors

‘H‘ic,‘h-ﬁ
(|3=\I/‘!:=‘U‘.E = 0.9)

~200 MeV

V//////////4

|- ‘- 0.1 MeV

|- PoP with prototyping
Will be realized in FY’ 30~

J.Phys.:Conf. 1350(2019)012097

JPS Conf.:33 (2021) 011129

J.Phys.:Conf. 2420 (2023)012038

J.Phys.:Conf. 3094 (2025) 012024

J.Phys.:Conf. 3094 (2025) 012025

NIMA 1083 (2026) 171150 16/22



Beyond 200 MeV

Generated image by chat GPT



Up to 4 MeV (Low-8)

Beam Monitors

) (el Gl o
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Cyclo'rron Auto-Resonance Acceleration
Verified in electron [prL 76 (1996) 27181 [JAims to demonstrated PoP in w

LA,
ARMININININNY

® Lower applicable energy due to o Intermediate mass between
relativistic effects electron and proton
: : demonstrated of RF acceleration of
L] Inves'rlga'red In pl"OTOhS muons_—>it is now timely to validate
®@B>50T@ f =900 MHz (f = eB/2mm) this principle

Muon dedicated Disk- Loaded Strucfure
[JAims to higher acceleration gradient
->will be applicable to medical p-accelerator ].8/22



CARA Principle and design

« Synchronization of cyclotron motion with the RF
cavity field for acceleration

RF field

L potories |
e: Energy
e [ns: -0004818
tart [ns). -0004818
nd [ns]; 7286

- design different from the well-established electron
version is required for muons.
— Designed at 324 MHz in view of future RF tests.

« Acceleration has been verified for several designs
through the field- and beam dynamics simulations
CARA design up to “0.5¢ ("1 3 MeV) successfully compléféd



Protoyping

 Manufacturing model incorporating coupler ports for RF
power delivery was designed. The simulations confirmed
that the required accelerating field distribution is
achieved.

« The prototyping was done, and three-dimensional
measurements confirmed that the necessary machining
precision was attained.

L coupler

femm - —

//— tuner

Protypting was done and test will be soon
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Application to the Muon Imaging

Dry Storage Cask Cosmic-ray muon, ~4 hours Accelerated muon beam, ~1sec (10 p’s)
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M. Otani et al., OSA Technical Digest (Optica Publishing Group, 2021), paper ITh1B.7 2 ]_ /22



Summary

e ~4MeV acceleration will be demonstrated in
FY2027.

« Key technologies for 4 MeV to "200-500 MeV
acceleration have been demonstrated. We aim to
achieve acceleration FY2030~.

 Pursuing technologies to reduce the muon
accelerator length to ~1 /10

222
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