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HERD PSD activity summary

Bar 
configuration

Lab activities
•Bar preliminary measurements
•DAQ preliminary

Simulations
•PSD configurations
•HERD software framework (bars & tiles)

Mechanics (bars & tiles)
•2021 Beam test prototype
•Design for a possible full scale configuration
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Lab activities: the long bar feasibility
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Saint Gobain
long bar 5 x 150 x 1 cm3 2 SiPM/side

Trigger Logic PMT Sandwich
+ R ∧ L150cm



Lab activities: the long bar feasibility
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PMT1 PMT2 R1+R2 L1+L2 OUT
1 1 0 0 1000

1 1 1 0 1100

1 1 0 1 1010

1 1 1 1 1111



Lab activities: the long bar feasibility
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Evaluation 
of the 

pedestal

Right side 
ongoing



Lab activities: the long bar feasibility
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The charge is almost 
½ if the trigger is on 
the far side

SiPM distance from the trigger [cm]



Lab activities: test on DAQ
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Different cabling

Same cabling different bias

Hamamatsu S14460-3015

Very preliminary check!
Still a lot o work to do



PSD bar prototype for 2021 beam test
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30 cm18 cmBar Size: 3x50x1 cm3 / 3x50x0.5 cm3

BAR REPORT
SCINT. CODE SAMPLES SIZE

EJ - 200 5 3x50x1
BC-404 7 3x50x1
BC-404 7 3x50x0.5
EJ-204 15 3x50x1

2 Layers
x-y measurements

1) Staggered rectangular bars

2) Staggered trapezoidal bars Evaluating hermeticity

Evaluating bar
performances
with 0.5 cm and
1.0 cm thickness

Same scintillation properties
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Each bar will 
mount 4 SiPMs
2 each side



PSD bar prototype for 2021 beam test
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5mm

20mm BC-404
1cm

BC-404
0.5cm

EJ-200
1cm

2 Layers
x-y measurements

1) Staggered rectangular bars

2) Staggered trapezoidal bars

1

2

High hermeticity
High thickness

Compactness
Hermeticity to 
be evaluated
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Simulation activities: hermeticity
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Rectangular bar Trapezoidal bar

Trapezoidal bars increase hermeticity and move the primary loss fraction at big angles



Preliminary mechanical design for 2021 beam test
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x - motion with
remote control

y - motion from
platform

F. Barbato

Trapezoidal 
bars feasible 

at our 
mechanical 

workshop



Preliminary mechanical design for 2021 beam test
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Pavia tiles

Requires y 
motion to 

move from 
Pavia to Bari 

tiles

Requires x 
motion to 

move from 
Pavia to Bari 

tiles



Preliminary mechanical design for flight model
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Can host all the frontend

Kapton cable 
come out from 

the side



Preliminary mechanical design for flight model
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Bottom Frame

First Layer: 
16x15 tiles

Intermediate 
Frame

Second Layer: 
15x14 tiles

Top Frame

Temporary frontend will be 
replaced by flexible electronics



Preliminary mechanical design for flight model
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More complicated structureVery simple mechanics

A very first evaluation of the solutions foresees easier vibration dumping for the bars 



To do list
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q Compare the response of trapezoidal and rectangular bars

q Test the Saint Gobain bar 5x75x0.5 cm3
q Compare frontend solutions (wired-or, op-amp)
q Realize the PCBs
q Start the end-cup production 
q Prototype assembling (end of June)

q Also working on simulations in HERD software framework: tiles started -> bars starting


