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Multi photomultiplier optical module for 

KM3NeT
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1 DOM = 31 PMTs

1 DU = 18 DOMs

KM3NeT ≈ 100 DUs

KM3NeT ≈ 100 DUs = 55800 PMTs

PMT PARAMETERS: dark counts, transit time, 

transit time spread, spurious pulses

High voltage tune

Measurements of PMT parameters

With a single channel test setup = 25.5 years4 hours for one PMT
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High statistic PMT test facility
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One DOM electronics allows to acquire data from 31 PMTs

Using two synchronized DOM electronics we can test 62 PMTs in parallel.

62 dark cylinders:

each PMT is optically isolated

with respect to the others 
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Optical components
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Near Lambertian Distribution
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The opal diffusing glass discs
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Optical components



6
Carlos Maximiliano Mollo – 14/09/2015 – VLVNT 2015 – ROMA 

Optical components

PiLas Mod. EIG2000DX

Repetition rate (internal trigger) 50 Hz – 1 MHz

Repetition rate (external trigger) Single shot – 1 MHz

External trigger input TTL & VAR upt 120 MHz

External trigger pulse width Typ. ≥ 4 ns

Synchronization output pulse width typ. ≥ 4 ns for external triggering

50% duty cycle for internal

oscillator

Typical jitter between 

synchronization 

trigger output and optical signal 

typ. ≤ 4 ps

Warm-up time < 5 minutes 

LASER head Wavelength 470 +/- 10  nm, 

spectral width < 7 nm, pulse width

(FWHM) typ < 45 ps
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The optical splitter 1 input, 70 outputs

All outputs within 0,50% - 1,50% interval of the input power

0,5 1,5
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Optical components
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The optical splitter connected to the dark cylinders
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Optical components
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Mecchanics
PMT Hamamatsu

PMT holder unit

D: 83 mm

D: 54 mm

D: 73 mm

lateral frontback

O-Ring
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Two trays of 31 PMTs each

top bottom57 cm

66 cm

Mecchanics
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PMT tray equipped with cable extensions

Removable connectors

For fast replacing
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Electronics
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Electronics
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Electronics
Base Board output: Start time; ToT; ID base.
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WR Switch 

PC

CLB1 CLB2

Laser Controller

trigger
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Electronics
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Data Base

Dark Box Control by V. Kulikovskiy

Detector Manager by C. Bozza

Software
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Test procedure

• Load PMTs on the trays

• HV tuning (including HV tuning analysis)

• Darkening

• LASER tests (TTS, prepulses, afterpulses and 

Delayed pulses)

• PMT selection after test results and 

packaging

1 h

1 h 30 min

5 h

30 min

30 min

8.5 hours for each test
Thanks to a little modification on the LASER controller we can control each component 

remotely. At the moment we are performing 2 tests/Day. 

With another couple of cable extensions we can improve the test time of about 1h
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Output test example

The HV tuning fit Dark Counts trend

The ToT fit The hit time fit
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Fast Acceptance protocol
We need tested PMTs as soon as possible! We need to define a FAST AND SAFE

Protocol to identify good PMTs. 

REDYELLOWGREEN

PMTs in wich one test

goes wrong (i.e. HV tuning)

OR 

dark counts from 2000 cps

up to 3000 cps.

To be tested again

PMTs within the 

specifications.

Ready for the integration

PMTs with very high Dark

Counts (>3000 cps) or out

of the specifications

To be tested again, if still

RED a decision must be

made (KM3NeT acceptance)  

TRIAGE

This is not an acceptance protocol for KM3NeT! 

Is just a fast way to have good PMTs for the integration sites.
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79%

15%
6%

TRIAGE RESULT
GREEN YELLOW RED

Tests Data REDYELLOWGREEN

To be tested

again

Ready for the 

integration

To be tested

again

ACTIONS

Fast acceptance protocol adopted
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Test results
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Test results



Conclusions

 60 PMTs tested on each test session

 Test session time: 8.5 hours 

 Two test sessions per day (120 PMTs)

 3600 PMTs tested up today

The system allows to test up to 120 PMTs per day, with usual methods the test 
of such number of PMTs would require weeks or months. To speed up the sorting 
of PMTs to the integration sites it was adopted a triage (RED, YELLOW, GREEN) 
that allows a quick selection of those PMTs ready to be integrated (“GREEN”). 
The PMTs that presents characteristics out of specification are labelled “RED” or 
“YELLOW” depending on how much deviates from the acceptable values. In 
conclusion, the system is in all aspects (amount of PMTs tested daily, reliability, 
safety, etc.) ready for the mass production of the KM3NeT neutrino telescope. 
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Thank you !
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