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]
SUMMARY

» charged Lepton Flavor Violating
searches at PSI:
> Present: MEG Il status
» Future: accelerator upgrade & new
perspectives for future experiments
» A new method to search for the y
Electric Dipole Moment:
» The muEDM experiment
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cLFV searches with muons

THE SEARCH FOR CLFV: HISTORY
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cLFV searches with muons

BEYOND THE STANDARD MODEL WITH CLFV

Many Standard Model puzzles are linked to the flavor and lepton sector: mass ordering, origin of the
flavor, dark matter, Grand Unification... In general, New Physics will always manifest itself (at some

level) inducing cLFV processes.
Effective Field Theory

0O
Lpsy = Lsy + C(s) + 2. € 1(6) AT

» cLFV processes sensitive to O©) /A% operators
(dipole or 4-fermions)

» Probing very high energy scale for A in a very
pure way (no suppression from other
phenomena), complementary to other
searches at colliders
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cLFV searches with muons

EXPERIMENTAL SEARCH FOR CLFV
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EXPERIMENTAL SEARCH FOR H— ey

Signal characteristics: Two-body decay Experimental background

a) muon radiative decay u* — e*vvy

> Eer = 52.83 MeV b) accidental coincidence between positrons and
> E, ~ 52.83 MeV high energy y from bremsstrahlung, RMD,
annihilation (dominant, ~ 90%)
> Oy = 180°
Muon rate Experimental resolution
> Ater, = 2 2
Atery =0 Ruc= R. -6t - (SE,) - (66,)" SE.
Sensitivity determined by:
> Number of stopped muons: SES « N;! » experimental resolutions
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MEG Il experiment

MEG Il OVERVIEW

Liquid xenon photon detector [
COBRA (Xe) 2012
N [=)
supercTuctmg magnet 2
2015
£
s
, 2| 2018
§ , Physics! | §
- * 2021
Pixelated timing counter g
1O 2024
Muon stopping target

Cylindrical drift chamber MEG Il
Radiative decay counter (CDCH)
(RDQ)

MEG Il Coll., "The design of the MEG Il experiment" (2018)
MEG Il Results with 2021 dataset MEG Il goal
BR(z — ey) <3.1x107 @ 90% CL 6 x 107 sensitivity
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MEG II Coll., "A search for µ+ → e+ γ with the first
 dataset of the MEG II experiment" (2024)

MEG II Coll., "The design of the MEG II experiment" (2018)


MEG Il experiment

MEG |l DATA TAKING STATUS
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MEG Il experiment

MEG Il PERSPECTIVES
» Best BR(u* — e*y) limit with

% 90% upper limit sensitivity combination of 2021 MEG Il dataset +
'5__?; MEG results
= — 3odi 90% .
T 0512 fscovery at 907 power > 2022 statistics = x3 2021
:‘; MEG sensitivity (90% C.L.) » Boost in sensitivity also from analysis
’é MEG limit (90% C.L.) improvements
3 12 \MEG 11 2021 + MEG
o] w21 4 '22 analysis LES
w21 analysis
10313 —
-
N ER
2
L g,
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MEG Il SCHEDULE

Liquid xenon detector
(LXe)

» Physics data taking for 2024 ongoing

» Analysis of 2021 + 2022 data coming soon: Superegnducing mod
» Detectors calibrated \
» Likelihood fit function built
» Preparing for unblinding

» And more from the search for other exotic

processes:
» ALPs search p — eay: talk by E. G. Grandoni
> X17 search: first results presented here by
Hicham Benmansour

Pixelated timing counter
(pTC)
Muon stopping target

Cylindrical drift chamber
Radiative decay counter
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PSI MUON FACILITY UPGRADE: HIMB

» Upgrade of py*
production target &

2022 plork} 2024 2025 2026 2027 2028 2029

s 2T Vo Yoy AV transport beam lines

AR e et ST | e

— Patiaksas » Goal: O(10% u*/s) —

i ——— 010" p*/s)

e T e S S s S o T D » PSI Long Shutdown
scheduled for Jan. 2027
— 2028

Proton beam

“Slanted” Angle: 10°

Copper Cooling Plate:

tRi
/"ge " Proton Beam
Copper Cooling Plate

Densimet
Protection
Collimator
Densimet
Protection =
Golimator
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u—eyVSu—3e& uN — eN

2023 2027 2029 2035
MEG data
Mu3e |- [EEE
Mu2e [cor eEES data

COMET © BECEE

Mu2e-Il Construction

/
Recurl pixellayers

- >
or tiles Inner pixel gﬁn N\ é
Eisem  Tuge g

Scintilating fibres /

S 7
\ Outer piel layers
N 74

» Mu3e Phase-Il will exploit the new
HiMB facility to get to a final
sensitivity of BR(u — eee) < 1071
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Future y* — ey experiments

pu—eyVSu—3e& uN — eN

2023 2027 2029 2035
MEG .
< "dipole"” 1 4-fermion 7000, 1y :
: Ot . . : Zeono| "dipole” = 4-fermion
S [interactions " _interactions| %% . .
Mu3e [ [EEE < 1 " <5000 interqctions: interactions
Mu2e o ReEE! I,. L ) A
'F(p — e convin ZA)=10"®
COMET 10 Hpereerr
~, Bl ey)=10"

Mu2e-Ill Construction

B —'gee)-10"

Recur pixellayers

tortiles

Target 6

=% usam

Scintilating fibres

10? 107 10 1 10 10
x

— \ )
/' Outer pixel layers 10° 104 4 10

PDG, "Tests of Conservation Laws" (2024)

» Mu3e Phase-Il will exploit the new

HiMB facility to get to a final
sensitivity of BR(u — eee) < 10716

» Different cLFV processes are sensitive to different
NP observables

The MEG Il experiment
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Future p™ — e™y experiments

R&D FOR FUTURE i — ey EXPERIMENTS

Future 1 — ey experiments call for new technologies to improve the sensitivity

» Background grows as (beam rate)?: higher
sensitivity @ higher beam rates only if
resolutions improve!

be_—%w «—___Ppositran “’L ‘ » R& D from MEG Il and Mu3e collaborators
J
e \\:

o~
<
am ¥
Muon stopping e+t spectrometer; [
activetargets” !n

» tracking a la Mu3e: pixels (< 50 pm
thickness) to cope with high rates

> o o |Tracker: » photon reconstruction: pair conversion
e €, momentum
measurement > active LYSO converter: Energy resolution
g . -+ £E < 0.4% o, < 40 ps timing. Very
/ r \ .« .
Converter: / “_. promising results from prototype tests
J— Energy Loss & timing measurement } . » Radial-TPC for ee tracking: R&D
‘ g P ; ongoing for readout with cylindrical
+
Photo-detect MPGD

Sensitivity BR(yz — ey) < 1077
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CONCLUSIONS ABOUT CLFV seARCHES AT PSI

» MEG Il experiment:
» The analysis for 2021 + 2022 data is
almost completed
» This will be the most sensitive result
for u — ey experiments
» Data taking is continuing and even
newer results are behind the corner:
stay tuned!
» Future cLFV experiments at PSI:
» HiMB upgrade will open a new era
for p — ey and u — eee experiments
» The (italian) cLFV community is
working to be ready and exploit
these new possibilities

Antoine Venturini (unipi, INFN) The MEG Il experiment 14 November 2024, WIFAI 14/21



A new era for yEDM search

SEARCHING FOR THE H ELECTRIC DIPOLE MOMENT

A permanent EDM requires T violation,
equivalently CP violation by the CPT Theorem.

EAS EAS
CP

>

T

p=0 . £
HfDM « d,6-E
Hamiltonian EDM term is CP violating

pegioo JSM —38 . (Yamaguchi &
SM Prediction: dﬂ =14x10 e.cm Yamanaka, 2020)

?
Soom
d, <1.1x 10’de.cm@dpg—#dez 1.6 x 107¢.cm
mé’
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A new era

SEARCHING FOR THE H ELECTRIC DIPOLE MOMENT

A permanent EDM requires T violation,
equivalently CP violation by the CPT Theorem.

EAS EAS
CP

T

HEOM PSP d,o - E
u
Hamiltonian EDM term is CP violating

SM Prediction: dj™ = 1.4 x 107 e.cm

=1.6x10"%e.cm

(Yamaguchi &
Yamanaka, 2020)

d, < 1.1x10"% . cm = d, <

Status Report of the search for the muon electric dipole moment to INFN
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A new era for yEDM search

SEARCHING FOR H ELECTRIC DIPOLE MOMENT

T T T T Neutron Electron Muon
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A new era for yEDM search

THE FROZEN SPIN TECHNIQUE /{,H%

Wq="(g - 2)" precession

R R 1 BxE
Q=1[aB—<a+ b )
m 1-y2 ¢

>

77)

09 E nq |z = E

fxB+= +-= [BxB+~—

2 c 2m px c
W, = EDM precession TR W, = EDM precession ...
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A new era for yEDM search

MUEDM EXPERIMENT /\@/%

Beam monitoring
p*,125MeV/c , pE1 Beamline @ PSI

TOF

SC Injection Channel » Goal Phase I (before HiPA upgrade):

demonstrate the frozen spin technique
> p* with 28 MeV/c momentum;
detection rate ~ 300 e* /s
AUX-TPC » Goal sensitivity
o(ldy]) £3%x107%! e cm
» Goal Phase Il (after HiPA upgrade):
Coils > u* with 125 MeV/c momentum;
detection rate ~ 10° e*/s
» Goal sensitivity
o(ldy]) <6x107% e cm

Entrance
Scintillator

Solenoid

Electrodes

Tracker
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A new era for yEDM search

(0.1

—

MUEDM PRECURSOR/{/

Kicker Coils

directly on scintillator cylinder

Correction coil 100 X 10mm?

Beam monitoring/Entrance/TOF/
Muon Chamber

Supportstructur for
’( Ground shell/ Scintillating fibers/

/
/

<

obe cupieaea ywrv:mc
CWICCN ok

+ R&D completed
+ Ready for final construction

Focusing coil/ Entrance trigger/
exitmuon scintillator

ngh voltage insulator
7kVinside

Exit mu-counter

Entrance trigger
sciintillators

Weakly foci
10 x 10my

INFN Institutes (for the momertt)fivoived in:
- Beam monitoring detectors:

systematic effects investigation
- Scmtlllatmg fibers tracker:
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INFN Institutes (for the moment) involved in:
- Beam monitoring detectors:
              systematic effects investigation
- Scintillating fibers tracker:
              initial (g - 2) & e+ decay asymmetry (EDM) measurement

CHeT:


MUEDM STATUS & PERSPECTIVES \/%;

Phase | (precursor) Phase Il (final)
< T ‘—’ .
Year| 2022 | 2023 | 2024 [ 2025 | 2026 [ 2027 | 2028 | 2029 | 2030 | 2031 |
Simulations general 1 HIPA LS
Simulations Instrument cc_mcepl a N
c tion/Desi = Magnetic field
oncep _'0 esign a Magnetic pulse
Prototyping 3| SC shielded channel ﬁ
isiti 4
Acquisition/Assembly & ngl:l; v;cll?ge .
Tests/Measurements etectors c
Data acquisition ﬂ
EDM measurement|
T—f)
Simulations general
1 Full proposal for both phases to CHRISP committee Dedicated Magnet [
y < gne .
2/a Magnet call for tender / precursor design fix g Magnetic pulse 2 ﬂ 5
b Precursor ready for assembly/commissioning S| sc shielded channel .
3/c Technical design report / frozen spin demonstration E High voltage
d First data for precursor muEDM T Muon detectors
4 Magnet delivered, characterized and accepted % Positron tracker|
5 Successful commissioning/ start of data taking % Data acquisition| .
6 End of data acquistion for muEDM 8 Commissioning 5 b
EDM measurement] = J ﬂ
6

muEDM proposal submitted to INFN CSN1, sub iudice approval to be discussed
December ’24
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Conclusion

Thank you for your attention
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MEG IlI: MUON BEAMLINE AND TARGET }/L

» @Paul Scherrer Institute: 590 MeV proton cyclotron (up
to 2.2 mA current). Protons impinge on a carbon target to
produce muons and pions

» Dedicated accelerator line to select low momentum
muons p, = 28 MeV/c

» Most intense continuous muon beam in the world. For
MEG 11: 3 —5x 107 y™/s

» Thin (= 174 um) plastic target to stop muons at the
center of the experiment

» Holes and markers for alignment and deformation
monitoring — control systematics
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MEG IlI: SPECTROMETER

» Single volume drift chamber. (Gas:
90:10 He:C4Hy + 1.5% isopropyl +
0.5% O0,)

> 1728 anode wires (cell size ~ 7
mm)

> Super light: d = 2.4x 107 X,

» Minimizes multiple scattering —
good angular and momentum

resolution
Antoine Venturini (unipi, INFN)

» gradient B field
» |B| €[0.05,1.26] T
> track radius o [p]

» reduces occupancy: MAX

3 turns, |p| < 45 MeV out
of acceptance

The MEG Il experiment

» Hyper segmented: 1024
scintillating tiles

> Fast response: use f, for
trigger

» <o, >=38ps

14 November 2024, WIFAI 0/0



MEGQG I1l: Liquib XENON DETECTOR d[/
[1

» Homogeneous photon detector ("C-shape”)

» Xenon scintillation: High Light Yield (40
y/keV), fast (4/22/40 ns) — good time and
energy resolution

» Hyper-segmented read-out: > 4000 SiPMs +
700 PMTs — good position resolution

» Uniform performances of the detector
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MEG Il: RADIATIVE DECAY COUNTER

» 76 LYSO crystals (energy
measurement)
» 12 scintillating bars (time = ~22 cm | feedthrough PCa
measurement) v
» Located Downstream ;ﬁ@ﬁj
. RMD . AlF :ﬁ)(onyisld per muon decay
AIF Hyper-light tracker reduces the contribution from
MEG ete — vy
. RMD RDC will identify e* on-time with a y in the LXe,
meat improving background rejection
0 1.5 3.0 45 6.0

x106
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MEG II: TRiIGGER & DAQ

> Integrated Trigger & DAQ system.

> > 9000 waveforms from detectors
digitalized for offline reconstruction

MEG Il Trigger Logic
> E, > 42 MeV

> —12.5ns < AT+, <7 ns (2021)

» ”Direction match” (cut on ey
relative angle)
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ANALYSIS STRATEGY

» BR(y — ey) extracted from a Maximum
Likelihood fit in the signal region (< 50)

E, (MeV)

» Each event parameterized using 5 variables
(Ey, Ee, tey, dey, Ocyp) that discriminates
signal and background

» Confidence intervals for the Number of
U — ey events estimated with the
Feldman-Cousins strategy

» Blind Analysis: number of background events
and PDF parameterization (RMD e Accidental)
determined in the side-bands E, and ¢,

Antoine Venturini (unipi, INFN) The MEG Il experiment
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LiquiD XENON DETECTOR CALIBRATION

» Regular monitoring of PDE & Light Yield & Gain

» Energy scale determined with:

> y from nuclear processes (O(10 MeV)) using a dedicated C-W accelerator

» CEX reaction n~p — 7°n, 1° — yy (55 and 83 MeV)

Process Energy Purpose
Charge exchange 77 p — na’ 55, 83 MeV Energy scale
= yy
C-W accelerator  Li(p,y)®Be 14.8, 17.6 MeV Energy scale
UB(p,y)'2C 4.4,11.6,16.1 MeV
@ source 2 Am(a, y)®"Np 4.6 MeV PDE calibration
LED UV light Gain calibration
Cosmic rays = O(10°73 MeV) L-Y Monitor
14 November 2024, WIFAI 0/0
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Back up

LXE cALiBRATION: CEX

x p— nr’

~— » tune MEG Il beam line to

select 7~
nput/output
Cold trangmitter to the target

» p from a LH; target inserted at
the center of COBRA

Trigger on anti-parallel y using an auxiliary BGO
detector:

» 55 and 83 MeV lines for energy calibration

> time calibration from A, measurement

The MEG Il experiment 14 November 2024, WIFAI 0/0



LlQUlD XENON DETECTOR: MAINTENANCE

PDE history all MPPC (after LY correction)

= 02 T T =
E iy Long term operation was successfully completed. : =
L PDE of 0.16 at the beg. sufficient for a year run -
iy with 5x107u/s, and 0.11 at the end. =
0.16 — T —
0.14— =
02— ]
0.1 -
008 = P : - -
= No indication of PDE decrease speeding up after =
0.06 = annealing (slowing down PDE decrease is indicated) —
= 1 i =
02/07/22 01/09/22 01/1122
time
350 —— Before annealing
300 L| average | 0L060 Aft li . . N
— Affter anncaling The degradation of SiPM’s PDE after beam

y u

irradiation has been observed.

L

1

An annual annealing procedure is carried on to

L’ll‘u\er. e = 0.154

recover the PDE. The annealing is done heating the

]
LB VAN

SiPM through Joule effect. The procedure has been

2 =
PRSI T TTOT [ TTT T TT T IT T [ TTTT 7T

succesfull in 2022.

=

M
0.05 0.1 015 0.2 0.25

Photon Detection Efficiency
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LiQuiD XENON DETECTOR: PERFORMANCES

20cm<w<385cm
a T

5600 — E w 005 : |
?xm 20,0455 E
W o 3 004 3
1200 O =172 £ 00 _ 0.035; =
10000 3 0.03- E
s00f g 00257 J( 1
b 002 -
wu_- B 0,015 h o +¥|A+|A+ %
do0p 3 0.01- E
2001 d 0.005 I
T 5 60 Y 5 10 is 20
Energy wlem]
Quantity Performance ‘ agree w MC
Position resolution [mm] 2.4 v
Energy resolution [%] (w<2cm/w>2cm) 2.0%/1.7% x (80% off)
Time resolution [ps] 65+ 6 /
Detection Efficiency [%] 64% ~ (5% off)
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THE PIXELATED TIMING COUNTER

» Highly segmented timing detector
(512 scintillating tiles)

» SiPM readout

» Improved e* timing resolution

100
10— — T T T ]
%2/ ndf 8.587/3 1
P single  92.62 +0.6224 | _|
& r const 0£3.032 |
Timing resolution 5§ 1
£ 60 :
Timing resolution compatible with design project g I ]
o = ~90—100 ps ~ 40; ]
5 VNuits F B
Lo

L T S S R (]

N
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CYLINDRICAL DRIFT CHAMBER

» Single volume ultra-light drift chamber

> mixture: 90:10 He : isobutane + 1.5%
isopropanol + 0.5% O,

> Highly segmented: 1728 anodes, < 4 x 4 mm?
drift cells

> Rejects e* with Ee+ < 45 MeV

Very stable operation conditions during 2021 and 2022 runs

- - - D

g_ + i i H ~N

2 o e ——— oor

T [ . -

E 4 i 0.06

< L
C 0.05
L 0.04
C 0.03
- 0.02
u 0.01
17-00h 17-02h 17-04h 17-86h 17-08h 17-10h 17-12h 17-14h 17-16h 0

Antoine Venturini (unipi, INFN)

The MEG Il experiment 14 November 2024, WIFAI

0/0



30000

20000

10000} 55

Data
[ ocore ~ 93 keV
| foore ~ 60%

CDCH: PERFORMANCES

© Comparison

1800+

1600
1400
1200

rqrad
mrad -

e[ i
iy

Calibrations & systematics search

> lIterative alignment

» Magnetic field corrections

Antoine Venturi

i (unipi, INFN)

Quantity  Resolution ‘ agree with MC

Der

P+

Qe
z

€Eet

90 keV/c
6.8 mrad
7.1 mrad
1.85 mm
65%

4
~ (10% off)
~ (10% off)
v/
~ (10% off)

The MEG Il experiment
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CDCH: ALIGNMENT

Residui filo per filo (strato 1)

dhit = Back [HM]

60

<Hit R - Trk R [um] 1

<Hit R-Trk R>[um)]

Antoine Venturini (unipi, INFN)

80

The MEG Il experiment

Method

> lterative alignment procedure to
minimize d;yqck — dpi; residuals
using tracks from y — evV decay v

» MillePede alignment with cosmic
tracks (ongoing)

Results
> dirack — dpir was 190 pm, now is 140
pm

» Improved angular and z resolutions

14 November 2024, WIFAI 0/0



CDCH: COBRA TUNING

015 — 15

2 0.1 = il .

20,05 T 005 - -

iy f -y B

- 2. e L

-0.0002

b 000175 .

ot MeV/deg | + ot MeV/deg

0.3 | i 03 .

R e e

o (deg) v dfdegt

Data-driven tuning of CDCH position with respect to COBRA to correct for reconstruction asymmetries:
Xshiel ~ |Vshigel = 100 pm, |zgif| = 300 pm

Antoine Venturini (unipi, INFN) The MEG Il experiment 14 November 2024, WIFAI 0/0



CDCH2

Lot of struggles with CDCH construction (wire breaking): a
second, improved, cylindrical drift chamber is being built and
may be installed in 2024

> Al(Ag) 40 pm cathode wires replaced
with Al 50 pm cathode wires

» soldering and glueing

> 10 layers instead of 9

Antoine Venturini (unipi, INFN) The MEG Il experiment 14 November 2024, WIFAI
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RESOLUTION ON fe+,

Calibration

Use on-time e* - y signal from g — evvy

RMD fitting with TC per-event error

—_ R . 110.7

Best fit is 68 o
E est fit is D e ps
2500 - :

Eve%ts /

E

Antoine Venturini (unipi, INFN) The MEG Il experiment




TRIGGER PERFORMANCES

Trigger logic
> E, > 42 MeV

> |AT,| = 7 — 125 ns (2021),
7-11 ns (2022)

» Direction match

The trigger performances

100 e . j ] » On“ne energy reSOIUtiOn

TS R S «10° ~3—4%
100 1500 2000 2500 3000 3300 4000

Trigger Energy (ADCu) » Overall trigger efficiency
. . . = 90%
Figure: Photon energy spectra reconstructed online during ) ;.
CEX calibration using 7° — yy > Trigger rate @3 x 10" pi"/s = 20
Hz
Antoine Venturini (unipi, INFN) The MEG Il experiment 14 November 2024, WIFAI
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Resolution [ps]
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PTC: UPGRADE

50 mm
E & old3x3
= B new 4x4, counter 1
:_ . ° A new 4x4, counter 2
= . d
E .
E
- "
= (] ] A ¥
E [
— Y =

» aging effects on pTC tiles

» Replace most damaged scintillator tiles and SiPM

» New 4 x 4mm? SiPM for improved resolution

Antoine Venturini (unipi, INFN)

The MEG Il experiment

Over\.lollage / SiPM [V]
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PTC CALIBRATION

10 Time offset diff
X

difT (s)
-

0.8
0.6
04
0.2

-0.2
04
0.6
-0.8

Lt ab il

T I 1

> Laser calibration of tiles timing in each module

» global calibration using e* time of flight from y — evV decay

Antoine Venturini (unipi, INFN) The MEG Il experiment



COBRA MAGNET

COnstant Bending RAdius superconductive magnet u*
generates a non solenoidal gradient field with - et
|Blmax = 1.26 T.

Two different maps for B field in tha analysis
software: one based on a survey, one based on
Maxwell equations. The agreement is at the per
mille level

|z] < 50cm

-8.01 -0.008 -0.006 -0.004 -O0.f 4 0.006 0.008 0.01

. .00
(Bz(meas)-Bl(calc))lEz(calc)
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TARGET MONITORING

Use cameras for constant monitoring of target position and deformations: this was the largest
systematic error in MEG

Method’s precision

0, =50pm, oy = 0, = 10 pm

Antoine Vent:
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SYSTEMATICS IN THE ANALYSIS

4, P 8,, PDF

E ; : HE
0.02 0.04 -0.04 -0.02 0 0.02 0.04
®, , [rad] 6,, [rad]

Larger systematics (accounting for 5% loss in sensitivity) are:
» Target and CDCH - LXe misalignment
» Photon energy scale
» Normalization

Antoine Venturini (unipi, INFN) The MEG Il experiment 14 November 2024, WIFAI
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2021 ANALYSIS RESULTS

No evidence for y — ey decay

BR(u — ey) < 7.5x 107" @90% CL (systematic effects ~ 5%)

Events / (50 ps)
5
T

T T = S
d d
@4 Zo m] Z
3 ]
£ 10f 1
& g
8L ] &

6 .

107
4 4
2)

g

E,MeV]

Events / (5 mrad)
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60/

40

20

2021 ANALYSIS RESULTS

No evidence for y — ey decay

BR(u — ey) < 7.5x 107" @90% CL (systematic effects ~ 5%)

1 Soaede ol Jx10"

1

2 3 4
90% upper limit on Br(i"— e*y)
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—0.8]

a 1 ° 1 1 ;
=1 —0.9998-0.9996-0.9994-0.9992 —0.999
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CoMBINATION OF MEG AND MEG Il RESULTS

‘45- 12 R T I
="] -
2 C
| I
10 —— Combined
--=-= MEG II 2021
8
""" MEG 2009-2013

b b by i b b by bae g 1y

%107

P S R IS T P S SR '
0 0.5 1 1.5
Branching ratio

New limit on BR(z — ey)

Combining MEG and MEG Il experimental results it is possible to extract more stringent limits:

BR(i — ey) < 3.1x 107" @90% CL

Antoine Venturini (unipi, INFN) The MEG Il experiment 14 November 2024, WIFAI 0/0



Back up

ANALYSIS STRATEGY /{,H%;

—

Upper detector

Po = initial muon polarisation

Asymmetry

[ A

2P Ex|d,
o —erﬁﬂl il r
afy?

[ E: = electric field in the lab frame
0.5
F N = number of observed decays

el . ‘rﬂ: muon lifetime

o = mean decay asymmetry (~ 0.3)

a = anomalous magnetic moment

b + ¥ =gamma factor of the muon
Lower detector e s e r=9

£ —
Ny (D -N(t)  2PEald,] ap=hl gy ek
4 = yr O, (AL, o(ld,]) = —=—o(A)

dA 2P\Ep\/Nr,a

——
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Positron energy, E/E, .
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CHET DETECTOR: PROJECT ( >%
N

> g -2 measurement: radial
planes formed with two
orthogonal layers of 500 pm
scintillating fibers

» muEDM measurement: 4
cylinders made from stereo
arrangement of scintillating
fibers layers

Antoine Venturini (unipi, INFN) The MEG Il experiment 14 November 2024, WIFAI
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Emission Angle 6 [rad]

Angle in orbit plane @ [rad]

CHET DETECTOR: SIMULATIONS

Tracking Efficiency

77

—

Tracker Acceptance

[ i
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The MEG Il experiment

60
momentum [MeV]

Tracker Acceptance

60
momentum [MeV]
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Back up

| Single layer | Double layer|Triple layer| Array

EAND [%] (15 phe) 34+1
cor (%] (1.5 phe)| 79+1
EAND [%] (0.5 phe) 72+1
ceor |%) (0.5 phe)| 96+1

52+1 67+1 88.0+£0.3
93+1 97+ 1 97.5+0.2
89+1 95+ 2 95.8+0.2
99+1 98 +1 98.3+0.2

The MEG Il experiment




ENTRANCE DETECTOR /{,H%;

N—

Antoine Venturini (unipi, INFN) The MEG Il experiment
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Back up

MAGNETIC FIELD /{, d;

—

Longitudinal field at r = 31 mm

2.90
2.89
2.88
E
N
m
2.87
2.86 i —+— Solenoid field
—+— Solenoid + weakly focusing field
—+— Solenoid + weakly focusing + corr. coil old config
—— Solenoid + weakly focusing + corr. coil new config
2.85 oy
—400 -300 —200 -100 0 100 200 300 400

z [mm]
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Back up

KICKER /\@/%;
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ELECTRODES

Antoine Venturini (unipi, INFN) The MEG Il experiment 14 November 2024, WIFAI
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