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Status overview
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PMTs, cables, connectors, potting

Front-End Electronics + UnderWater Box

v Each subsystem handle 128 3’’ PMTs + Electronics
v 200 subsystems = 25,600 channels on CD
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Production are (almost) 
done…

…we are fully switching 
the activities to 
integration

…and soon installation



Electronics Architecture
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Status of deliveries for integration
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Main status

• Combined test stations with the full chain of 
instrumentation and electronics
àLP2i Bordeaux and IHEP Beijing
à128 PMTs + full chain of electronics

• Integration
à 3 UnderWater Boxes (UWB) training in January in IHEP
à～ 30 UWB integrated since Sept. in JUNO site
à Integration PRR passed Oct. 18th

à Bellow length in the order of underground installation 
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Manpower, Schedule and storage
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Main steps of integration
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See docdb 8947



Main steps of integration
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See docdb 8947
ABC pre-verification

HV Splitter verification
Ø Mapping/Cabling
Ø Functional

System verification

Leak verification

System verification



Main steps of integration

25/10/2022 Small PMT System Status 12

See docdb 8947
ABC pre-verification

HV Splitter verification
Ø Mapping/Cabling
Ø Functional

System verification

Leak verification

System verification



High Voltage Splitter verification
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Ø Key critical board: 64 channels, High Voltage, Signals
Ø 2 boards / UWB
Ø 16 HV Units

Test board HV Splitter
Signal Inj.

CTRL

Signal 
feedback

HV

See docdb 8946



UWB functional verification
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128 PMTs

Example of Gain comparison Example of DCR comparison

+/-25%

Ø Pedestal and Single Photon Spectrum 
comparison

Ø 30 min. / UWB
Ø Comparison with ABC production

performances

Example of Ped. comparison

See docdb 8946



ABC readout front-end board 
performances from production

Ø Low noise achieved 
～4% PE / <1% PMT resolution

Mean and sigma pedestal distributions Calibration parameters in High Gain

Ø High Gain range [1/3 - 10] PE  @Gain 20

Calibration slope in Low Gain

Ø Low Gain range [10 - 150] PE @Gain 20

Reminder 1 P.E. = 0.5 pC 
for PMT gain @ 3E6

Ø Front-End boards parameters 
delivered for integration

SPE + LED

LED only
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See docdb 8946



Final leak test
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See docdb 8946



PRR passed on Oct. 18th

from then …
Ø Better management of the deviations

Ø Github issues ticket system
Ø Remote experts reactivity

Ø More tests and verifications
Ø More dimensions verifications during assembly
Ø More intermediate tests to guaranty the quality of each

integration step 
Ø Soon, implementation of long (hours or days) functional

tests
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Joint SPMT and LPMT installation will 
start very soon
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