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MOTIVATION

FRAMEWORK DESIGN

 Pre-results

SUMMARY

Ø Two containers are being used for the 
acceptance testing, and will cover most 
of the parameters.

      

Ø More than 4200 tubes (received ~9000 
tubes till now) have been tested.

• Photon Detection Efficiency (PDE)
• TTS 
• Risetime/Falltime
• HV for 107

• dark count rate (DCR)
•  P/V ratio and charge resolution
•  Pre -pulse
• After-pulse

Ø 20k 20'' tubes will be used in JUNO 
detector system to achieve the energy 
resolution                     .

Ø The scanning station is designed to scan 
the uniformity of photocathode with 
point light, and define the global photon 
detection efficiency (PDE).

Ø Tested  Parameters  in container：

UncertaintyØ The system designed with ~1% 
a b s o l u t e  P D E  ( ~ 3 %  r e l a t i v e 
uncertainty). 

Testing&Parameters

Ø  The relative uncertainty of PDE test less than 4% for container system, which means the absolute  uncertainty of PDE is about 1%.

l The energy resolution 3%@1MeV requires 
the central detector (CD) of JUNO with great 
PMT configuration
ü 75% PMT coverage (20k 20'' tubes)
ü  High PDE;
ü  High  charge resolution and P/V;
ü  Low DCR;

visE/%3

Ø Container systemØ Scanning Station

l Commercial electronics 
and automatic testing 
software

l  followed by waveform 
reconstruction to 
charge spectrum to get 
all the parametersi
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PDE：point light to surface light 

PDE：measured relative PDE (newCF) to defined PDE
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Thedetected average light 
intensity (photoelectron) is 
proportional to the photon 
detection effeciency. 
The relative PDE from 
container (newCF) is 
corrected the drawer 
difference and will be 
converted to the defined final 
PDE following the definition.
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Motivation

BAPDE  newCF*

l Amplitude:peak 
amplitude of SPE

l  Resolution:charge 
resolution of SPE


