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J-PARC muon g -2/EDM experiment
September 8, 2025
Tsutomu Mibe (KEK)
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JPARC muog-2/EDM experiment

JPARC MLF-khe
Constructed FY 2024

Prog.Theor Exp. Phys.
2019, 053C02 (2019)

Studies on physics
beyond the standard
model in quantum loops
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m v New features:

Bh; _ A Low emittance muon beam1(1000)
P& Hio ating A No strong focusing1(/1000) & good injection eff. 10)

kS A Compact storage ringl(20)

Theonly experimentto test FNAL/BNIg-2 results.
g-2 : 450 ppb
EDM: 1.5 H9ecm
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The muon storage ring
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Expected data
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Conventional muon beam 7

proton T >+

® emittance
. —_—e _ ® 4YMmnann mrad
pion decay - - o Strong focusing
production Muonloss
. D o2yl

Source of systematic
uncertainties




Muonbeam at PARC 8
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Acceleration of thermal muons 9

surface muon thermal muon accelerated muon
E 4 MeV 30 meV 212 MeV
P 30 MeV/c 2.3 keV/c 300 MeV/c
4 p/p 005 _ _____.04 4x104
’ N\
l Mu \I
s'u\\ (me) j——
= _— ':--1 ———————— T~
F /:-_::’\ _______ .>_.___l ............... ' :Ef:_ ...................... >
m //v S——_—— L.Jm'__///’/'/
[
/:/ I
. [ . [
H-line [ Mu production Electrodes( Soa) LINAC
\\ [ t-arget- [ ’l / 0ev N oev

lonization Laser | . [ssm | [rssem

Muonium : a bound state aft and e I

Muoniu m Myponium
vialS-2P '\ j via 1S-2S




Efficient Muonium production demonstrated
in TRIUMF 10
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Silica aerogel with
laser -ablated holes
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Experiments at TRIUI
muon . s 2011, 2013, 20218




Implementation at-PARC (2023) 11

JPARC S2 area
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Demonstration of acceleration to 100 keV (2024)

Cooling Acceleration Diaanosis
30meV 100 keV J

Deflectors RFQ Diagnois line
e 1973 mm

Photodiode

Mirror
Incoming
muon W
4 MeV

C=—T—1"]

b ===y

224 ns RF coupler \
Incoming muon RFQ acceptance
beam profile (data) (simulation)
50 .
' ‘gzs RF frequency: 324 MHz
o | RF power: 2.6 kW
£ o RF pulse width: 46%
= ok Acceleration energy: 100 keV
100 U=1" mm mrad
A e o S

-15-10 -5 0 5 10 15
X (mm)



Results: time of flight

Acc. u
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Results: transverse emittance at 100 ke\/_|_4

arXiv:2410.11367 PRI
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Acceleration of positive muons 15

Muon acceleratlon to 100 keV https://doi.org/10.1103/PhysRevlLett.134.245001

PHYSICAL REVIEW LETTERS 134, 245001 (2025)

Acceleration of Positive Muons by a Radio-Frequency Cavity

S. Aritome,' K. Futatsukawa,” H. Hara®,” K. Hayasaka®," Y. Ibaraki,’ T. Ichikawa,’ T. Iijima®,*® H. linuma®,” Y. Ikedo,”
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Muon acceleration to 100 keV
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History of accelerator technology
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New beamline : MLF H2 area 18

Dedicated beamline for the muon cooling and acceleration
Surface muon rate : 1 x 48ec

Muon

3 GeV o % production B
proton

solenoid ; muon % 7

N LH i
quadrupole magnets new .
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muon LINAG ' m..
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New beamline : MLF H2 area
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Next step: Acceleration to 4 MeV 21
H2 area _‘ | HFYZOZ&OZ?
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Cooling Acceleration by RFQ Acceleration by IFDTL
(0.34A 4.3 MeV)

Muon
(4 MeV)

Mu production chamber JPARC LI NAC IH-DTL Scale
(available) RFQ (avail ab ([falérigated and evaluated in FY2022)
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Currently, the cavity is located at J-PARC LINAC.



Future: acceleration to 210 MeV ‘

Evolution of emittance
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Muon g -2/EDM : intended schedule 273

2024 | 2025

Beamline Firstbeam

Bldg & design g
facility refinement Construction

W lonization testatH2 area

Source,

LINAC, W 4.3 Me@H2 210MeVw
storage I S R

Storage LINE OdzNB Y Sy i Installationw Histo I‘y

Detector positron tracker - 2009 proposal
magnetic field monitors installationw 2015 TDR
2016 IPNS focused review

Strong supportdrom the community is 2016 SAC (priority #3)

= 2019 KEXPNS stag@, KEKMSS stage
necessary to Complete remammg 2024 MEXT funding (partial construction)

construction. 2025 MEXT funding (partial construction)




Thank you very much 94
Japan | ast year

The seventh plenary Workshop at KEK (SeibC-B 2024 https:/iconference-indico.kek.jplevent/257/

Simon Eidelman school on muon dipole moments and hadronic effects (Sé&pZ024)
supported by Wilhelm and Else Heraeus Foundati@ms:/indico.kmi.nagoyau.ac.jp/event/s/

Simon Eidelman School on

Muon Dipole |
Moments

and
Hadronic
Effects

supported by Wilhelm and Else Heraeus Foundation

Sep 2nd-6th 2024
KMI, Nagoya University, Japan
EIRRE

g Web » https://indico.kminagoya-u.ac jp/event/8/
3 ontac hys. -u.acjp
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owards higher experimental precision 25
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current precision

450 ppb




