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- PSI DC muon beam

M EG . LXe photon detector

- COBRA spectrometer

” %e r SearCh at PSI - Wave forms of all channels are recorded with PSI in-house WFD

Muon Beam ) .
v e+ ) -
i T counter S
Stopping Target ] iming i &
l r—’ | 3 | "
_'
..,-', L Drift chamber
’-- TR REELE :.'
Liquid Xenon Bl | |
Scintillation Detector |



The gradient magnetic field of the COBRA

(Constant Bending-Radius) spectrometer

MEG

History

allows the decay positrons to execute spiral
paths of constant projected bending radius
and increasing axial pitch, which depend
entirely on the particle’s total momentum
while being independent of its emission

angle. This allows a background of lower

. P ro p 054 | >U b m Itte d N -I 9 9 8 dn d ! ' energy Michel positrons to be swept away
a p p rOve d i n -I 9 9 9 Members of the University of Tokyo with the orE EffECtiVEIY from the hiducial tracking

COBRA magnet in the experimental zone at PSI, volume of the aZImUtha“Y Spaced’

after a successtul full-excitation test that proved a  staeeered-cell drift chambers. Timing
journey from Japan across three oceans and a Lrip

o De'te C‘to r d eS i g n fi n a I iza'ti O n a n d up the Rhine to Basle could be mastered. The two information and hence trigger information
large compensation coils visible at gither end for events is provided by a sel of fast,
serve to reduce the stray magnetic field at the

C O n Stru C'tl O n 'fo r a I m O S't -I O ye a rS position of the liquid xenon calorimeter. double-layered, orthogonally placed

timing-counter arrays, positioned at either

CERN Courier 27 July 2004

end of the magnet.

. Engineering run in 2008 followed
by Physics until 2013

Eur. Phys. I. C (2016) 76:434 THE EUROPEAN
DOI 10.1140/epjc/s10052-016-4271-x PHYSICAL JOURNAL C

° Flnal reSUIt F)Uthhed In ZO-I 6 Regular Article - Experimental Physics

CrossMark

Search for the lepton flavour violating decay u* — ety
. 4 ZX ] O'] 3 at 9 O% C I_ with the full dataset of the MEG experiment

MEG Collaboration



MEG analysis and result

. Blind analysis in tey & Ey %= <
plane 2= MR I
. Evaluation of detector . . |
res p onses Uy Sl N g d at 3 onN Iyl 06 04 02 0 02 'o.:‘...r ::s) SO ST 52 53 54 ,c.si\lc\ib P R R I;:.(Mc\is
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. 4.2x10-13 at 90% C.L.
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MEG I

X 10 better sensitivity than MEG




MEG Il

Liquid xenon photon detector
(ey~65%, O0g/E~2%)

Thin-wall SC solenoid

(aradient B-filed: 1.3—-0.5T)
Continuous u+ beam
i (5x107 s1)
x10
iImprovement
from MEG

Pixelated timing counter
A (ot = 35 ps)

%2775%° Muon stopping target

% (180 um-thick scintillating film)

Cylindrical drift chamber
(~1.6%x10-3Xo, 0,~90 keV)

Design: EPJ-C 78 (2018) 380
Performance: EPJ-C 84 (2024) 190

Radiative decay counter

(identify high-energy BG v events)
8



http://link.springer.com/10.1140/epjc/s10052-018-5845-6
http://link.springer.com/10.1140/epjc/s10052-018-5845-6
http://link.springer.com/10.1140/epjc/s10052-018-5845-6
http://link.springer.com/10.1140/epjc/s10052-018-5845-6
https://doi.org/10.1140/epjc/s10052-024-12415-3
https://doi.org/10.1140/epjc/s10052-024-12415-3
https://doi.org/10.1140/epjc/s10052-024-12415-3

Present

Toward realizing MEG |l

Lessons from MEG

“

2" PMT v!-
UV-sensiti

. Aiming at twice better resolutions in all detector
components

. Improving the detection efficiencies
. New detector to identify the radiative muon decay

. Alilgnment of the muon stopping target
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MEG |l sensitivity

2021 data set only

N ;mp SES S90%CL
MEG 7.5x10* 5.8x10714 53%x1013 o
2021 7.7x1013  39x10713  88x10713 [Tl | ‘
R(2021/MEQG) 0.10 6.6 1.7 0.01:— | _
( Expected ) 0.005:— | |
"~ 4 times better
- thanMEG |\

60% of MEG sensitivity (2009-201 3) is already achieved with
10% data statistics (accumulated in 7 weeks) !

13



MEG Il result

2021 data set, details
in Eur. Phys. J. C (2024) 84: 216
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U.L. by a frequentist approach: B(u—er) < 7.5x10-13

No excess

2021 + MEG combined: B(u—ery) < 3.1x10-13



MEG Il performance

Optimization of the muon beam rate

- 0.8

0 785

0078"'{" ..... o

e 0.76 ......... 3 . ....... . Good for
0.74

0.72
0.7

- Higher Beam Rate

. Statistics

TIIIIIII] ITIIT

" 1415% . Not good for

T, |, N SR N —— ——— A
0.66]- ~ * . - BG by accidental overlaps
0.641 |

0.62} . . Detector performance

2 25 3 35 4 45 5 . Optimal at 4x107 u+/sec

15



Prospects
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. 2024 run In preparation

. 3 more years (including 2024) to
reach the goal of 6x10-14

. 30 discovery If the BR is above
~2X 1013

. [Remarks]
. PSl long shutdown in 202 7-2028

. Mu3e Phase |



Summary

. MEG |l started physics data acquisition in 2021 and continued stable
operation for more than two years

. The 1st physics result Is released,
. 7.5x10-13 at 90% C.L. with MEG |l 2021 data only
. 3.1x10-13 at 90% C.L. with MEG + MEG || 2021

. 3 more years data acquisition is scheduled to reach the goal of
ox10-14 (iIf no candidate events)

. 30 discovery potential if Br(u—er) > 2x10-13

17
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MEG Il result

2021 data set only
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MEG 30-years history

<.l ,,  GrandUnified Theories ‘Indication’ of SUSY-GUT by LEP.
s | | ICEPP LEP-group physicists startad to
— ‘:;\\i' NonSUSY SUCS) consider experiments to prove it.
Sof Mowr T~ == Praposal to PSI
& : 2 — S
L — T T~ by JP & RU
g SUSY SU(5) Maur Workshop on 4—¢e IT joined.
.’ 3 4 ‘-'.r L £ - 0 N 32 15 M 15 16 17 A‘Bat PSI ‘N|th dlffere t Proposal to INFN
. T “ Moss Scale ‘ (CeV; designs by differént Start of MEG Fnd of MEG
groups — LOI physics run physics run
Begin of concepticn of
‘MEG’ experiment.
1990 1995 2005 2010 2015
/ / / /

Theoretical study shows
u—ey is signal for SUSY-GYUT,
considering large tocp mass

Establishment of
neutrino oscillation.

— Many theoretical
studies for u —ey.

(g — 2) anomaly by
Brockhaven E8Z1.

— raised anticipation
for u—ey.

Termination of MECO
(together with KOPI10)

— US group joined

Ist result Final result of MEG

/
s

HFnal resuls /
on u—ey

from MIEGA

EG Il proposal

Discovery ot Higgs.

Large 6,5 by
T2K, later DayaBay
and RENQO

20

2020 /
¢

Start of MEG I
physics run

/

/
/

1st result of MEG |l

By Y. Uchiyama



