
Status of Photon Detection System in 
ProtoDUNE-DP and First Light Data

Clara Cuesta on behalf of the CIEMAT team
July, 30th 2019



Photon Detection System (PDS)

2

ü 36 8” cryogenic 
photomultipliers
(PMTs) fully 
characterized
JINST 13 (2018)  T10006

ü Wavelength-shifter: 
PEN / TPB coating on 
PMT

ü Voltage divider base + 
single HV-signal cable + 
splitter (external)

ü Light calibration 
system: LED & fiber 
based
JINST 14 (2019)  T04001

ü DAQ system (external)
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https://iopscience.iop.org/article/10.1088/1748-0221/13/10/T10006/meta
https://iopscience.iop.org/article/10.1088/1748-0221/14/04/T04001/meta


ProtoDUNE-DP Status
LAr filling on-going

o From July 5 to August 5

o PMTs covered by LAr on July 8

o 4.7 m of LAr on July 30

o Constant monitoring

o No issues so far
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6x TPB 
coated PMTs

30x PEN 
sheet PMTs



Light DAQ
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Light DAQ
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Light Calibration System
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https://iopscience.iop.org/article/10.1088/1748-0221/14/04/T04001/meta


Light Calibration System
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First Light Data
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Data taken:
• GAr and LAr scintillation 

light w/o field
• Trigger:

• Random trigger
• PMT trigger

• All PMTs are operative
• Low noise: <1 ADC count pedestal STD

Working on:
• Optimum trigger 

configuration: different 
configurations and thresholds 
to be tested



First Light Data
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First Light Data
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First Light Data
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Working on:
• Average waveform to 

estimate purity

Next steps:
• Drift field HV scanning
• LEM HV scanning
• Charge-light matched data
• Charge data taking with light 

trigger
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PDS 
installation 

Completed

Data taking in 
GAr and LAr 

w/o field
June-July 2019

Data taking in 
LAr w field
August 2019

Summary

Data analysis 

just started
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BACK-UP



PDS Layout
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C: PMT cable  
BC: base cable    
F: 22.5m-fiber  
BF: bundle-fiber 
Colored: TPB 

*cables: 1,3,4,5,6,7,8,11,14,17,18,21,22,24,27,31,32,33; 35:spare

*fibers: 5&6&7 *fibers: 2&3&4
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6x TPB 
coated PMTs

5x trigger groups 
(preliminary)

30x PEN 
sheet PMTs


