Development of Pixelated Scintillation Detector
for Highly Precise Timing Measurement in MEG Upgrade

W. Ootani, /CEPP Unwersity of Tokyo, on behalt of MEG collaboration

Present MEG

improving sensitivity
p—ey clear evidence by one order of magnitude (~6x10-'%)

of BSM physics
~6x10-1°

Pixelated timing counter with SiPM readout

LXe detector
with SiPM

MEG upgrade proposal to PSI is approved in Jan.
2013
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MEG upgrade time line Pixelated timing counter

Fast scintillator plate

small fast scintillator plates with SiPM readout
averaging positron impact time over multiple pixel hits (<Npic>~J) 3-4 SiPMs connected in series
~X2 improvement: 73ps (present) —> 30-35ps (new) Passive adjustment of over-voltage (=gain)
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Best time resolution 42ps Reasonably good resolution

~30ps
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Measured resolution map BC422 (30%x60%4.5mm3) 6xSiPMs

Ultimate time resolution can be

obtained by averaging over multiple hits
Very good single pixel timing resolution (~50ps)

Overall time resolution of Excellent overall time resolution (30-35ps)

30-35ps 1s achievable.
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Sigle pixel time Number of hit pixels Number of hit pixels

resolution inter-pixel time jitter  Multiple scattering 600xBC422 (30x90x5mm?3) with 6xSiPMs+3M radiant mirror film




