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Readout of ARIADNE using 
TPX3, Dec 2019

Throughgoing particles ionise Liquid Argon and produce 

prompt scintillation light (S1)

Ionisation electrons drifted to liquid surface and extracted 

into gaseous phase.   

Electrons accelerated within THGEM holes, producing 

secondary scintillation light (S2) by gas Argon excitations. 

Event reconstruction performed by detecting S2 light with 

externally mounted cameras. 



Timepix3 camera installed in place of a single EMMCD camera.

~ 26cm x 26cm field of view 

Photonis Cricket image intensifier with Hi-QE green photocathode. 

30% quantum efficiency at 430nm (TPB peak emission)



Streaming data view (1 second window):



Stopping muons

Publication: https://arxiv.org/abs/2011.02292



Timepix LAr results
Throughgoing muon energy resolution 

Stopping muons

Publication: https://arxiv.org/abs/2011.02292

• Measurement of electron lifetime

• Electron drift velocity measurement

• Energy resolution using cosmic muons

• Stopping muon measurements



0.4 m

Towards larger areas

30cm

On ARIADNE we tested the TPX3 camera using a 15mm focal length lens.
Simulated field of view is 1m x 1m per camera, 4mm/pixel resolution

Scaling this readout approach to a large detector seemed promising. 



Submitted LOI for optical readout testing at the 
CERN Neutrino platform, Oct 2020



Development of custom TPX3 Camera housing



Coldbox overview / Integration

• LRP Suspended from top flange (four cables)

• 2.3m x 2.3m LRP Structure

• 2m x 2m active area

• 3x Visible intensifiers                                                                 
1x VUV     intensifier



Coldbox readout principle

Each camera has a readout 
area of 1.1m x 1.1m



Bottom view

Photochemically etched extraction grids

THGEMs/Extraction grids 
supported by PEEK Spacers

2.3m

16x 50cm square G-THGEMs
Welded Invar structure

LRP Design



LRP Assembly at CERN



Sixteen 50cm x 50cm glass THGEMs

1.1mm thick, 
500μm ID holes, 
800μm pitch hexagonal array

50cm Glass THGEMs



LRP Assembly



Timepix 3 Camera

Relay optics

Image intensifier

Objective lens

Optical readout system



Visible lenses

VUV Lens

Optical readout system



Coldbox integration



Coldbox integration





Coldbox integration



Coldbox integration



Coldbox integration



LAr filling



Three weeks data taking



Dismounting (Monday 4th April)



Ongoing analysis

Energy resolution

THGEM Gain

Visible integral VUV Integral



Outlook

Presenting results at DUNE collaboration meeting
• Presentation slot for module of opportunity
• Presentation at near detector technologies

Continued R&D will be ongoing
• Further development of VUV optics -> Improved resolution/light collection

Big thanks to the workshop and the HEP group for supporting us throughout


