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L epton-flavour-violating @ ' e
¥ Lepton 3avour conservation Is an accidental symmetry in the SM

¥ The charged-lepton-3avour-violating decay! ! € IS an interesting probe to
search for new physics beyond the SM
¥ Its discovery would be clear evidence of new physics

B(! I e")" 107> SM +# oscillation BSM models (e.g. SUSJ‘ B(! I )" 10°# 10714
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Event signature

Signal Accidental background % RMD background

E 52.8 MeV <52.8 MeV <52.8 MeV
Ee 52.8 MeV <52.8 MeV <52.8 MeV
let =1 - Os Flat 0s
Opening angle 180U <1800 <1800

Precise kinematics measurement required to distinguish signal from backgrounds
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Positron measurement with spectrometer

"#$%& =3l COBRA magnet
¥ Constant bending radius
of positrons

¥ Gradientbeld (0.5-1.3 T

Pixelated timing counter

¥ 2 x 256 scintillation
counters + SIPMs

¥ Multiple hits improve

ution by\/ Nhit

Cylindrical drift chamber
¥ Single-volume

¥ Low mass (0.16%; )
¥ Stereo wire geometry
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Photon measurement with LXe detector
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¥ 900 L of liquid xenon
¥ VUV-sensitive 4092 MPPCs + 668 PMTs
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Response to 55 MeV Pileup separation using waveform L
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Highlights of performance improvement w.r.t. MEG

! ! EHA Spectrum

MEG [44] MEG Il achieved ®0.004- M + acceptance
In this work - |
0.004—
Resolutions : Sharper edge
0.003— —
Ly (%) (") <2cm)/(") >2cm) 2.4/1.7 2.4/1.9 : :
#,%," 1 (mm) 5,56 —> 25,25,5 " * -
% (pS) 6/ [43] 63 / 0_001::/ — MEG 2009-2013 _
| e (KeV) 380 — 89 T 54 V_56
&, ' o (Mrad) 4, 8.7 6.2, 5.2 e
= - b OGLO"""""""4
(e, ) e (MM) 24,12 1.76, 061 3 ij * Sharper peak
%(ps) 102 [43}— ! 40 | :
1.2 & ’°‘°Q -
% (pS) 122 — /8 - 1&@0&%%%%@&00 % Wﬁx he=
E! ciencies o8- 1 ' epHF sample -
*1 (%) 63 63 0.8 | —— MEG 2009-2013 E
* o (%) 30 ——— 67 zj — = MEG Il 2021-2022 :
*TRG (%) " 99 91 !01.511I050051t[ns_15
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DAQ timeline
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DAQ timeline
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DAQ timeline

| ]1015 2025 (Ongoing)
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Latest result W|th 2021-22 dataset: arXiv:2504.15711 _

Remarks of run 2022

¥ 4-month physics data taking .
¥ 4-fold higher statistics than run 2021
............ ¥ Temporal variation of Xe purity '
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High-quality data taken In the first long-term run

New Xe added  xe puribcation

¥ Xe purity dropped at the beginning = x5 — | l
of run 2022 = T2
¥ New Xe added to cover all g Elad

photosensors § 309 5
c Jo.85a
8 —a— 1 (PMT only) -
) c —— Cosmic:lray U —:0.8
¥ Data quality well controlled thanks < | oMy :
: . 54.9 MeV " —0.75
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Analysis strategy: Blind + likelihood analyses

¥ Maximum likelihood bt estimates the number of signal eventsl\lsig

¥ N, converted toBR(! ! €") by the number of effectively measured muoh¥
¥ N, =(1.34%+ 0.07)%10"

L (Nsig» Naccr Nrmp: A7)

§ = C(Nacer Navpy X7) Constraint term
E e#N Nobs
%N 1 [ NsigXget Nacc A+ Nrwip R(Xds

e | |

Probability density functions forsignal accidental BGRMD BG

Observablesx& { E., B, to, Ny, %, & troe Erpct

Sidebands déned for calibration, PDF extraction, analysis check

1:e" (nS)
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Analysis strategy: Blind + likelihood analyses

¥ Maximum likelihood bt estimates the number of signal eventsl\lsig

¥ N, converted toBR(! ! €") by the number of effectively measured muoh¥
¥ N, =(1.34%+ 0.07)%10"

*No analysis window cut
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Unblind results: Event distribution

¥ No event excess observed in signal region
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Unblind results: Event distribution

olour bar: Relative signal likelihood
S
( (1# 1) AE+ 1 RO)
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Unblind results: Fit results & confidence interval

Data (357 events), : Nacc (360.9), Nevip (9.7)
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DAQ timeline

| 1()15 DAQ in progress
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Exchange muon stopping target in 2025

¥ A source of systematic uncertaintylemporal variation of target deformation
¥ Another observation: Degree of deformation increased over the years

¥ More rigid Beryllium target installed since run 2025

Beryllium with a thickness of 93-95 um

1omm, ' g -
_10mm : g 5 Bt 2 : S e ¥ Lo
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Foreseen analysis Improvements

¥ Developing machine learning-based §008§+ } Preliminary
positron tracking S ' .
207

. : L 00.74 —
¥ Filter out pileup hits! Better track Sy + 2 |Efbciency improved

Pnding 07 _ + = by 15% at5 %10’ /s
' Higher beam intensity4 ! 59%7107! /s 2% * ™™ | E
since this year 0.64 F With ML o
2 3 4 S
R, [10" p*/s
¥ _Catlrl]brzla\_t;(ng Otlhte nton-llnearlty of SIPMs ) A single SiPM waveform

IN the e detector N L S S T 1=
S E =
¥ Given LXe scintillation light emission time g "= |~
of 45 ns I | 7 S normaiized by area =

¥ Expect energy resolution improvement —~~ MEi e foe

| Btk Ml PPN . E
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Conclusion and prospects

¥ The MEG [l experiment has been takin 0 )

physics data since 2021 Em 121 -

% : 02190% - MEG final sensitivity (90% C.L.) -

¥ The latest result based on 2021-2022 e

dataset i MEG final 90% UL )

¥ BR(! | €')<1.5%107 (90% C.L.) - -

¥ Most stringent upper limit to date 113 20212032 90 1 -

¥ DAQ will continue until 2026, reaching 3 — | 20102

a target sensitivity ofo 010" 14 o sensivy “ -

¥ Not only taking data, but also further +19 of sensiivit -

improving analysis methods for better [ otsensiviy | o

sensitivity than6 %10%14 970 20 40 60 3C

DAQ livetime (weeks)
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NP scale reached by cLFV searches
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Signal and background

¥Njg=R'T')" "'BR!! &)
¥ Nacc ™ R!Z'T'$Ee'$é.'$te..'$(ze..

52.8 MeV 52.8 MeV
E. spectrum | E. spectrum
-9 2_ I I I I I I | I I I | I I I | I I I * I : -9 10! 1: I I I I I | I I I | I I I | I I I I E
S 18- = 8 :
) - . o) } :
S 1.6~ — =
s : s | _
2 1.2 = S F -
o - . o B i
c 1 = = a .
g T : o | —
o 0.8 E 2
= - . = 1A 3L _
0.4~ - - -
0.2 - - -
| | I | | | I | | | I | | | I | | | | ] '4 | | | I | | | I | | | I | | | I | | | | |
% 02 04 06 08 1 10702 04 06 08 1
Normalised positron energy X) Normalised photon energyy)

Kensuke Yamamoto 32nd International Symposium on Lepton Photon Interactions at High Energies 26 Aug. 2025



24

Beamline
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Radiative decay counter

o v detector
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Analysis window

¥ 48 MeV <E. <58 MeV

¥ 52.2 MeV <k, <53.5 MeV
y 'te! <0.5ns

E. (MeV)

y %! <40 mrad 200

Y &1 <40 mrad 150
100

50
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PDF projection

0SS p———7T—— 71— 7 71— < ’g asE T =
0.4 a 2 =k C)

56 58 53 53.5 . 04
E, (MeV) E. (MeV) ty (NS)

g '''''''''' (d) ' ? """"" '''' (e) ' \9, """""""""""

A

- NN

!y (mrad)40 * " (mrad)40 ? tepe. (nSl)O
S @ Q
z § § Signal
S10% R )
: - £ j ---- Accidental
T 10"2;— § T N 5 ‘
A \\\\\S z --- RMD
3_ 1 _§20
Eroc (MeV)

Kensuke Yamamoto 32nd International Symposium on Lepton Photon Interactions at High Energies 26 Aug. 2025



28

Systematic uncertainty

Source Impact on sensitivity
Angle (including both o and" ) uncertainty 14 %
#, uncertainty 10 %
Normalisation uncertainty 0%
#e UNcertainty 0l %
% uncertainty < 0.1%
RDC uncertainty <0.1%

Total 3%
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2021 data

/>-\ 58l: | | | | || | | | | | | - ’g)\ i | | | |
% 57E Current = \_; ()6,_—
~ - A Current only ] + i
= 56? ¥ Previous E 0.4~
59 — I
- - 0.2—
54:— = A A
3
52 = :
- . "0.2—
51 — i —
50 i o4
49E E 0.6
4 ] ] ] ] I ] ] ] ] I ] H I ] ] ] I ]
§2 52.5 53 53.5 "1 " 0.9998
E. (MeV)

I)ﬁ

| I |
"0.9994
cos”t

] I ]
"0.9996

29

Kensuke Yamamoto

32nd International Symposium on Lepton Photon Interactions at High Energies

26 Aug. 2025



30

Other physics opportunities iIn MEG |

X17 boson searck ALP searchvid ™! e'a"
¥ Hypothetical X17 boson reported by ATOMKI ¥ Search for a peak in missing mass distribution
to be checked/excluded . ¥ Dedicated data acquisition with relaxed trigger conditions

¥ No signibcant excess observed
¥ Compatibility with ATOMKI result ~ 6.2% (1.5 )
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