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u — ey: Motivation and Principle

Am?_: slepton mixing

* L — ey search by MEG Il i //_be\ s 7
* u — ey: CLFV decay, forbidden in SM ,/‘L; S ey can J’Jﬂ
* Target sensitivity: Br(u — ey)~ 6 x 10714 ," orobe SUSY \\
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MEG Il experiment @ PSI

* Use of DC muon beam with availability of up to 108 u/s rate

* Detectors are operated at4 X 107 u/s due to rate capability
(4 x 107 u/s is the most optimal choice for sensitivity)

Muon production target
(Decay of i produced by proton reaction)

Muon transportatlon
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MEG Il detector 3

 Photon detector

* Use of liquid xenon (900 L) Liquid xenon detector
.. 00, (LXe)
* Sensors limit u rate to be gli)BeF:CA ducting madil 2Easa000s /
less than 5 x 107 u/s x apasyil

e Positron tracker
e Drift chamber

* Track reconstruction makes
4 x 107 u/s optimal )

Pixelated timing counter
(pTC)
Muon stopping target

* Positron timing
* Scintillation counters (512 total)

Cylindrical drift chamber

Radiative decay counter (CDCH)
(RDQO)




Timeline of MEG Il experiment

today

06 | Q202 2022 203 20242025

Planned physics DAQ =———

Accelerator

Beam time 7 weeks 18 weeks 22 weeks | 3 weeks shutdown
o This talk
Publications l
MEG | final result: Br< 7.5x 10713 Coming soon Calibration in progress
Br<4.2x107% (S ~ 8.8 x 10~13) (Next talk)
(S ~ 5.3 x 10713 EPJC84, 216 (2024)

EPJC76, 434 (2016)



https://link.springer.com/article/10.1140/epjc/s10052-016-4271-x
https://link.springer.com/article/10.1140/epjc/s10052-024-12416-2

Challenge in 2024: Beamline

* Beam collimation magnet runs on LHe supplied by PSI
* Not having self-contained refrigerator
e Last summer, LHe plant at PSI was out of service
e So, start of DAQ was delayed until November

* Precautionary measure for coming years: Under discussion with PSI
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Challenge in 2024: Leak of LXe

¢ Not to scale

* Imperfect leak-tightness of LXe cryostat
1. Broken valve between LXe vessel and air Leak 1
« Broke in 2024 (To aur)\

* Fixed by replacing the broken valve
2. Leak b/w LXe vessel & thermal insulation vacuum

* (Probably) Existed for a few years
* In 2024, started collection of leaked xenon via vacuum pump

- Lost XX litter of xenon

* Activities towards 2025 DAQ Leak 2
* After re-tightening vessels, leak-tightness looks recovered (To vacuum)

¥ LXe

Vacuum

* Bought new xenon




DAQ summary and plan for 2025

* Beam time assigned from Jun — Dec in 2025
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Overview of analysis activities

* Now, finalizing analysis of data collected in 2022
* Will be discussed in the next talk

e To be published soon
- Next talk by LA, 18aT1-7

* Ongoing studies on reconstruction for 2023 data
1. Positron tracking improvement
2. Systematics in positron timing calibration

3. Calibrgﬂon of sensor saturation for LXe detector
- By /&, 19aT2-8



Positron tracking

* Tracking challenges

1. Efficiency loss in high pileup rate
- So, 4 X 107 /s rate is optimal now

2. Connection of distant hits
3. CPU expensive

—> Challenge of track finding algorithm
> 3ﬂfﬂ Hits on chamber 7 - o. Positr9n eifficigency vsiratei _
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Study of ML-based tracking

e Started studies of Transformer-based tracking
* Inspired by arxiv:2411.07149
e Application of object-detection technique to particle tracking

* Very preliminary test with low-intensity samples

e Colored hits are hits identified ML tracking Conventional tracking
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https://arxiv.org/abs/2411.07149

What’s next?

* Performance in high-rate is not yet studied

* Time scale of this study

* If we get promising result by May, we may consider increasingto 5 X 107 /s this year
* To apply to 2023 dataset, need to get by summer anyway
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Events / ( 0.06 ns )

Events / { 0.06 ns )

Systematics in positron timing

* In 2022 data, found systematics in t,, — t, distribution for u — evvy samples

* With E, > 45 MeV & E,, > 45 MeV, branching ratio ~ 1077
» Systematics found depending on # of hits on scintillation counters

t,, — t, for u —» evvy peak + flat BG,_. )
—.  Fitline uses the same offset - —

# of hits on scintillator
depends event by event.

wof- 1 countersamples = wE 2 counter samples -
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Systematics in positron timing

* Now, ad-hoc corrections are applied to positron timing to correct
e ~ 70 ps dependence on # of hits
e ~ 40 ps dependence on positron emission angle (also found in u = evvy samples)

e Possible candicate:

* Bias in Time of Flight calculation :I_ Work in progress to understand
* Systematic effects depending on hit position on counters
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Summary

* DAQ
* Despite several challenges, collected 3 weeks of data in 2024
* LXe leak tightness has recovered and ready for 2025 DAQ
* Improvement of LHe supply from PSI is under discussion

* Ongoing reconstruction works

e Study of ML-based track finding algorithm:
Aiming to increase the muon beam rate, as well as to better exploit already taken data

e Study of systematics in calibration of positron timing:
Room for improvement in time resolution
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Chamber geometry
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Conventional tracking

Found track seed
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