Evaluation of a new muon monitor sensor for the T2K experiment

using the J-PARC neutrino beam
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1.1 T2K experiment 3.1 EMT at high intensity beam
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* Requirements: 0.3 mrad
* Si PIN photodiode (pad type) is
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» Si: signal degradation due to
radiation damage
* |C: non-linearity due to the space charge effect

3.2 EMT at low intensity beam

3.2.1 Waveforms and applied voltage
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3.2.2 1D beam direction measurements

2.1 Beam test results|[1]
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S \ (MUMON)
o 0 | L Saam « EMTs (new candidate sensors) were installed at MUMON in J-
\ _ ﬁrs% Des PARC
 EMT response has been stable within +1% during beam
il < 3 operation
) 8 i i i ' | Muon profile was measured by 7 EMTs at high and low intensity
Si [¥ %% TSRS beam

Beam center measured by EMTs was misaligned by 1.7cm w.r.t.
S| measurement
— Cause of the shift is currently under investigation
 EMTs will be fully implemented and used as the primary monitors
after the validation with neutrino beam data

* Installed 7 EMTs inside MUMON in January 2023 for
» Acquisition of horizontal muon profile
« Comparison with Si detector measurements
* Verification of signal stability under real measurement conditions
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