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MEG |l Liquid Xenon Photon Detector

COBRA
supercTucting magnet

Radiative decay counter
(RDC)

Liquid xenon detector

/ (LXe)

Pixelated timing counter
(PTC)
Muon stopping target

Cylindrical drift chamber
(CDCH)
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52.8 MeV y detection
energy, position, time
2.7 ton liquid xenon (14 X))

11% solid angle
165K operation, 175nm scintillation light
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L Xe scintillation readout system

Development view of LXe detector ‘ wavetorm
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- Waveforms of all sensors readout by WaveDREAM
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Calibration to extract energy, time, and position

Photosensor

Raw Waveform
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u radiative decay

Lower beam intensity < 107

By Satoshi

Laser

Is necessary to reduce pile-

ups i
(rough) relative

timing calib.

M L.lL Loas ol Y
WS 00 e eI T N
I
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beam intensity
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(faster scan possible
with less points)
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Nickel y Generator
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COBRA center

17.6MeV y
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LED
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PMT/MPPC gain, MPPC cross talk/after pulse
measurements

PMT gain decreases under muon beam

- LEDs can be installed to PIONEER easily

470nm X 36 for PMT
(Toyoda Gosei E1L493B1A02) [
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241Am foil to a gold-plated tungsten wire

(100pma)
thermo-compression method
~100Bqg/source
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PMT QE/MPPC PDE including LXe light yield extracted from " Am a sources
MPPC PDE decreases under muon beam

Better to install a sources in the PIONEER. The problem might be the source
production (Sorad Ltd. which produced the MEG a sources does not exist anymore)
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Cockcroft Walton proton accelerator + Li target

bellows system ((
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Vertical
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pumping system

Target support +
pixel centering too!
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Back-to-back photons from ! decay
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+ Y energy scale, uniformity and
- resolution measurements at
BGO'maver 55MeV once per year

to scan positions
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Background spectra from u decay
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can be checked
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Energy scale, resolution can be directly extracted from 70 MeV peak and from 53MeV Michel edge
in PIONEER (robust calibration possible)

Sensor calibration, LXe light yield monitoring by LED, « crucial

Other y calibration sources (AmBe 4.4MeV, Ni 9MeV, Li 17.6MeV, 7V 55MeV, Cosmics) are optional
Positron incident position can be measured by trackers
Each photo sensor time offset might be available from the LGAD time as a reference
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Summary
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Other devices
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