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KEY POINTS OF THE NAPLES TESTS FACILITY

ü 16 PMTs tested simultaneously

ü Measurement of Gain curve

ü Measurement of Non-Linearity as a function of peak current

ü Automated acquisition procedure (LabVIEW)

ü Dedicated software analysis and storage (C++, QT, ROOT, MySQL)

ü Comparison with Hamamatsu results (using Hamamatsu R8619)



PMTs
Equipped to test 
simultaneously UP TO 16 
PMTs (both R8619 and 
R9420) and their 
mechanics

Layer 0 - OPTICS:
• Laser
• Optical splitters
• Filter wheels
• Polarizer

Cabling panel

Layer 1 – HV system:
16 CAEN HV modules
Interface board
Arduino



LAYER 0 - OPTICS

LASER
2microJ at 355nm, 
with external trigger 
optimized for 
100hertz

MOTORIZED 
HALFWAVE PLATE

FILTER WHEELS
They allow the 
coarse selection 
of the laser light 
intensity

POLARIZER FILTER

Together they allow 
the fine selection of 
the laser light 
intensity



PMTs HOUSING - LIGHT DISTRIBUTION 

PMTs HOUSING
Each PMT is housed in a dark cylinder 
equipped with fiber feedthrough.
The 1 to 20 beam splitter supplies the laser 
light to each PMT.



LAYER 1 – HV SYSTEM



DAQ and FRONT END ELECTRONICS

Double dynamics front-end developed in 
Catania:

FE adapts 16 input signal to digitizer
dynamic range (1Vpp)

Amplifier 14X for SPE measurements

Attenuator 7X for non linearity



DIGITIZER 
CONTROLS



MEASUREMENTS 
SETTINGS

Automated optical
and power supply
setting for each
kind of measure



VOLTAGE AND 
CURRENT 
MONITORING



Simultaneous measure of the reference signal (ROI 2) and 
actual measure signal (ROI 1). 

PEAK

CHARGE

ROI 1

ROI 2TIME SAVING IN NL MEASURE



Graphical user interface written using QT libraries (C++ based)
- integrated with ROOT for data analysis
- integrated with MySQL database for data storage



RAW DATA SELECTION AND ANALYSIS
GAIN CURVE DRAWING



CHECK TOOL FOR SPE AND NPE SPECTRA



SAVING DATA ON MySQL DATABASE



Fit parameters and HV values @ desired Gains to be stored in the DB





ID
PMT serial 
number

p0
Gain fit 

parameter

p1
Gain fit 

parameter

HV1
HV@G=6x10^4

HV2
HV@G=7x10^5

current
Peak current 

[mA] @5% NL

Small PMTs preproduction (16 SPMTs) results



S/N Hamamatsu Us

RY4397 995V 988V

RY4404 966V 964V

RY4410 969V 967V

RY4435 974V 980V

RY4457 1026V 1021V

HV@G=7x10^5



A NEW METHOD FOR NON-LINEARITY MEASUREMENTS



PEAK CHARGE

HIGH

LOW

RATIO

CONSTANT 
VALUE UP TO 
SATURATION



SPE @ 1400V

NPE @ 
[1000,1400]V



NL @5% = 70mA
NL @50mA <0.5%



ü 16 small PMTs tested simultaneously using an automated acquisition procedure 

(LabVIEW) and a dedicated software analysis and storage (C++, QT, ROOT, 

MySQL)

ü Comparison with Hamamatsu results (using Hamamatsu R8619)

ü The whole characterization of 16 PMTs stands for about 10 hours

ü Spare Dark Box to test individually the PMTs who failed the massive test.

ü 508 small PMTs already commissioned to Hamamatsu

ü We need a prototype of a PMT for the SSD in order to both find the right settings 

for the automation of the measure and to organize the production.





LASER
2microJ at 355nm, with external trigger 
optimized for 100hertz

FILTER WHEELS
Thorlabs filter wheels equipped with 12 filters with different 
OD to lessen the laser light intensity

POLARIZER
System of motorized half-wave plate and 
polarizer filter by Thorlabs

OPTICAL SPLITTERs
Delay splitter
1 to 20 fiber splitter to light simultaneously the 16 PMTs (4 
spare fibers)  

LAYER 0 - OPTICS
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PMT ID RY4435
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PMT ID RY4405
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PMT ID RY4399
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PMT ID RY4407
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PMT ID RY4419
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PMT ID RY4439
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PMT ID RY4397
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PMT ID RY4401
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PMT ID RY4406
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PMT ID RY4485
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PMT ID RY4420
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PMT ID RY4457
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PMT ID RY4404
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PMT ID RY4410
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PMT ID RY4447



NL @5% = 70mA
NL @50mA ~0.5%


