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Muon g-2 at present

On Sep. 10, 202%)e updated white paper

was published in Physics Report
https://doi.org/10.1016/].physrep.2025.08.002
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ey
'H' Physics Reports
Volume 1143, 2 November 2025, Pages 1-158

The anomalous magnetic moment of
the muon in the Standard Model: an
update

R. Aliberti 1 2, T. Aoyama 3, E. Balzani # 5, A. Bashir ¢7, G. Benton # 9, J. Bijnens °

V. Biloshytskyi * 2, T. Blum ™ 2 D. Boito %, M. Bruno * %5, E. Budassi ' 7, s. Burri **
L. Cappiello 1% ¢ M. Carloni Calame 7, M. C& 14 15, v, Cirigliano 2021 p A, Clarke 2,
G. Colangelo 18 0 = L. Cotrozzi 23 M. Cottini '8...A.S. Zhevlakov 28

The community already moves forwardnext steps
theory initiative workshop in Orsay Sef 8; https: //|nd|co ljclab.in2p3.frlevent/11652/
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https://doi.org/10.1016/j.physrep.2025.08.002
https://indico.ijclab.in2p3.fr/event/11652

Muon g-2 at present 3
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Community growth at around Japan 4

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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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:

o A Low emittance muon beam1(1000)
P& TV'OIat'_ng A No strong focusing1(/1000) & good injection eff. 10)

kS A Compact storage ringl(20)

Theonly experimentto test FNAL/BNIg-2 results.
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The muon storage ring
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Expected data
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Conventional muon beam 10
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Muonbeam at PARC 11
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Acceleration of thermal muons 12

surface muon thermal muon accelerated muon
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Efficient Muonium production demonstrated

in TRIUMF 13
h<

Silica aerogel with
laser -ablated holes
p SIO,, 30 mg/cc P

i

Muonium ( nte-)
30 meV p after cooling)

Electron will be removed by
Laser resonant ionization by irradiating
Laser beam (122nm+355nm) J

Muon
Beam Region 1
4 MeV 10 <z < 20 (mm)

p before cooling

Experiments at TRIUI
muon . s 2011, 2013, 20218




Implementation at-lPARC (2023) 14

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

Cooling Acceleration Diaanosis
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Results: time of flight

Acc. u
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Results: transverse emittance at 100 ke\/_|_7
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Acceleration of positive muons 18

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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Acceleration of positive muons 19

https://doi.org/10.1103/PhysRevlLett.134.245001

Muon acceleration to 100 keV
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History of accelerator technology 20
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New beamline : MLF H2 area 21

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

Muon

3 GeV o % production B
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New beamline : MLF H2area 72
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Next step: Acceleration to 4 MeV 24
H2 area _‘ | HFYZOZ&OZ?

a NS T . : R
sy . s . ’ a4 ' b D 2 ] .4
S T L e oo Ny . A .. s

-3

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

Disk And Washer (DAW)
(from 4 MeV to 40 MeV)

(from 40 MeV to 210 MeV)



