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• Holes to surface ratio: 30 - 0 %

• Hole positioning not critical (many holes 
per strip)

• Standard PCB thickness: ~3 mm 

• Hole rim not critical due to operation in 
LAr and absence of amplification
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Active and evolving design...
Both feasible, 2 views tested, 3-view will be tested with 50L TPC

✔
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• Noise performance
- ENC: ~300e- for both layers in LAr
- SNR: Most probable value of 81 for collection and 57 

for the induction (using only the negative peak)
- Extrapolating SNR to ~1.7m PCB strip:

• SNR is 33 for the collection and 23 for the 
induction (similar to ProtoDUNE-SP)

• Bias voltage setting for full transparency for different hole 
sizes

- 2.5 mm holes at >  850 V
- 2 mm holes at > 1800 V

• dE/dx with collection signal
- very good agreement with expectations

• Field response estimation using single hits



● ARAPUCA units inside the cathode at 
325kV (reference layout)
○ Active coverage similar to HD-SP 

(~14%) 
○ Additional units on the field cage →    

4 coverage
● Optimized for Xe doping
● Developing power over fiber (PoF) 

technology for the PDS
○ SiPMs powered and read out by 

optical fiber
○ R&D and tests are ongoing at FNAL 

and CERN
● Alternative plans relying on more classical 

biasing and readout approaches are also 
being considered: 
○ ARAPUCAS placed on the cryostat 

walls facing active volume through FC
○ thinner field cage electrodes for 

improved transparency
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standalone test stand for 
HV feedthrough

3-view PCB anode 
for 50L tests
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• Vertical drift advantages:
- Highly modular concept of each detector component
- Simplified anode structure based on standard industrial techniques
- Possibility to optimize the integration of the front end electronics on the anode planes
- Simplified cold test of instrumented anode modules not requiring large cryogenic vessels
- Field cage structure completely independent from the other detector components
- Extended drift distance, profiting from excellent LAr purity, allows to maximize the fiducial mass by 

reducing dead material in the active volume
- Simplified installation and QA/QC procedures, not requiring large in situ infrastructures
- Possibility to optimize costs and schedules for the benefits of the entire project
- Possibility for improved light detection coverage and trigger efficiency
- Reduction in the need for unconventional and costly local infrastructure

• Intense prototyping campaign through 2021
- Already started with small scale and standalone tests
- Preparations for the cold-box and NP02 tests are ongoing



https://edms.cern.ch/document/2429382

