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DP-PDS

• Photosensor system: 720 PMTs, TPB coated
• Mechanics: PMT support structure, reflector foils?
• Readout electronics: PMT bases, HV/signal splitters, front-end
• Calibration system: LEDs, optical fibers
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What for? Requirements and goals
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Progress Towards Photon Detector Requirements

• Focus	on	highest	priority	physics	which	is	likely	to	impact	
the	design of	the	system.
– A	variety	of applications of the system
– A variety of	physics	samples

• Single	and	Dual	phase	are	approaching	the	same	targets,	with	
some variation in emphasis. 10
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Simulation progress I
• Photon libraries for fast optical simulations:
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Simulation progress II
• Electronics response:
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PMT response

● Assuming:
– 4092ADC/2V.

– Sampling of 250MHz (4ns).

– 0.8RMS of noise.

– 50Hz of dark counts.

– A PMT Gain of 1e6.
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Data/simulation progress III
• Agreement between 3x1x1 data and simulations:
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     :> through-going muons with energy [2;4] GeV mimicking CRT trigger geometry have been

        generated

     :> 3x1x1 light maps available for di�erent Rayleigh scattering length (20cm, 55cm, 200cm) and 

        λ
abs

 = 163 cm; ideal PMT response is included

        (more details here: https://indico.fnal.gov/event/14582/session/5/contribution/58/material/slides/0.pdf 

                                https://indico.fnal.gov/event/14582/session/5/contribution/60/material/slides/0.pdf)

     :> �rst comparison with the 3x1x1 data shows reasonable 

        agreement, improvements are expected including a better 

        PMT response in the MC simulation and the impact of the 

        �eld cage elements on the collected light    
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Data/MC comparison of the scintillation light signal without ;eld 
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Plans for TDR studies

• Impact on physics from following design variations:
• Reflector foils yes/no
• Number and effective area of photo-sensors
• Transparency of cathode/grids
• Electronics variations: sampling frequency, dynamic range, noise
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Theme Highest-priority 
sample

Other samples Who

PDS triggering SNB None Ana Gallego 
(CIEMAT)

PDS t0 
reconstruction

NDK Atmospheric ν, 
SNB

Jose Soto 
(CIEMAT)

PDS calorimetry Beam ν Atmospheric ν, 
SNB

Bea Tapia (U. 
Texas)



Outline for DP-PDS chapter in TDR
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Technical Design Report 

 
DUAL PHASE – PHOTON DETECTION SYSTEM 

Outline 
 
1. Physics Requirements and Goals 
2. Design Overview 
3. Photosensor System 
4. Mechanics 
5. Readout Electronics 
6. Calibration System 
7. Validation with Data from Photon Detector System Prototypes  
8. Baseline Design Validation and Projected Photon Detector Performance 
9. Quality Control 
10. Interfaces 
11. Installation, Integration and Commissioning 
12. Safety 
13. Project Management 


