Prototype water Cherenkov detector measurements for
muon tomography applications
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Introduction

Muography is an imaging technique based on the detection of muons produced naturally in the
atmosphere with applications in Volcanology, Archaeology, Civil Engineering, Homeland Security etc.
Detector 2 ¢ Various types of background impact absorption tomography measurements at high zenithal detection
angles. Trackers combined with Cherenkov detectors have been proposed as means for better
background rejection especially for low energy muons and electrons.
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Prototype Cherenkov Detector

The prototype (fig. 1) consists of a cylinder of grey PVC with 1 cm thickness and 15.7 cm radius. The
internal surface is covered with Tyvek to increase reflectivity and the water level stands at 1 m.

A Hamamatsu H8804-300 MaPMT is used for the photon detection.

Optically coupled to 64 optic fibers (Kuraray-Y11) for increased light collection efficiency.

Cherenkov Detector Simulation Signal
Muon Energy < 0.7 GeV
MPV = 2850 * 16, Mean = 4552 + 26
Q1 =2645, Q2 = 3585, Q3 = 5411
Muon Energy > 0.7 GeV
MPV: 3108 + 3, Mean = 5470 + 4
Q1 =3119, Q2 = 4331, Q3 = 6590
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Characterisation Setup

Hodoscope with two muon trackers on top and below the prototype (fig. 1 - center). —
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—— Cherenkov radiation from knock-off electrons
Cherenkov radiation from direct production
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4-fold 88% 31.29+£0.06 70% 31.14+£0.05

3-fold 12% 31.10£ 0.1 30% 27.19%£0.15
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. Propose an optimal fiber layout based on the expected Cherenkov signal (fig. 5)
*  Forward/Backward propagating muon discrimination (fig. 6 - Preliminary) : E Backward Propagating Muons
. e 800 Forward Propagating Muons
. Develop precise MC for Cherenkov Detector z -
. Replace the middle plane and the passive particle filter, based on Lead plates, on the existing g 0
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