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Abstract: The experiment MEG Il is designed to improve by an order of magnitude the current sensitivity reached by MEG 4.2x10*3on the search for pt—e+y
decay. A crucial part of MEG Il is a pixelated Timing Counter (pTC) that was developed to measure the positron timing with increased accuracy.

The pTC Is segmented into 512 small scintillation counters. Since the positron time is measured independently by several counters (~9 on average), the timing
resolution improves significantly. We constructed and installed the pTC and performed commissioning runs at piE5 beam line in PSI during 2016 and 2017.

The analysis performance is checked by MC and the timing resolution of 38.5 ps is obtained with commissioning run data including some noise contribution.

Motivation Waveform time (t,, t,) is calculated

In MEG Il experiment we search for the charged lepton flavor violation, Waveform by using CO’_‘f_tE_’f‘_t__f_"_fj:_t_'on ?re::?éhe
U+ ->ety decay, which is evidence of BSM physics [1]. Analysis
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Fitting function(red): trapezoid(blue) convoluted with Gaussian
1 tZ » “center”: calibration of TMr b/w 2 channels/ve".

thit p— 2 » “length”: calibration of effective velocity.
Posit 2 » “sigma”: interpreted as position resolution.
ositron » Center: 0.11 c¢m, length: 0.27 cm, sigma: 0.14 cm
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Pixelated Timing Counter (pTC)
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Commissioning Run 2017

All counters (512) installed and tested
INn MEG Il site, mE5 beam line at PSI.
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* Installed Detectors: pTC, magnet, e " T (in MEG 76 ps)

target, frame of drift chamber

* Electronics: Amplifier (x100), Shaper (PZC,
Digitizer (WaveDAQ )

* Trigger: Single hit, coincidence, Track-like
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Additional contribution =53 ps under investigation.
After averaging multiple hit only a few ps degradation.

Summary

. * The full pTC was Installed and tested in PIE5 are at PSI.
CI U Ste 'lin g Event display in 2017 run » Optimiziation of clustering algorithm for pTC analysis..
* MC/Data comparison hit rate for all counters.
* Many hits from a positron. | - Calibration of the algorithm for measuring position: v__

* High rate positrons (few MHz » Time esolution somehow degraded by noise improved by multiple hits

*inpTCregion.) * Time esolution38.5 ps improved by a factor of 2 with respect to MEG.
* Clustering pTC hits Is necessary. Reference
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