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Lab activities

d *Bar preliminary measurements
*DAQ preliminary

Simulations

*PSD configurations
*HERD software framework (bars & tiles)

.BOI’ . Mechanics (bars & files)
COnflgUI’CITIOﬂ ) ©2021 Beam test prototype

*Design for a possible full scale configuration

HERD 9th International WORKSHOP - 23/02/2021 F. Barbato



Lab activities: the long bar feasibility (v g

Saint Gobain

3 . .
long bar 5x150x 1 cm 2 SiPM/side

Trigger Logic PMT Sandwich

Effective photosensitive area 3x3 mm +RAL

Number of pixels 5520

Pixel size 40 um

Peak sensitivity wavelength (tvp.) 420 nm

Dark count (typ.) <900 kcps

PDE 43%

Gain (typ.) 3.6x10¢

BC-404
Radiation Detected
<100keV X-rays
100keV to 5MeV gamma rays
>5MeV gamma rays
Fast neutrons
Alphas, betas X
Charged particles,cosmic rays, muons, protons, etc.
fast

Principal Uses/Applications counting
Scintillation Properties
Light Output, %Anthracene 68
Rise Time, ns 0.7
Decay Time (ns) 1.8
Pulse Width, FWHM, ns 2.2
Wavelength of Max. Emission, nm 408 F. Barbato 2
Light Attenuation Length, cm* 140

Bulk Light Attenuation Length, cm 160




Lab activities: the long bar feasibility (v g®
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Lab activities: the long bar feasibill
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Lab activities: the long bar feasibility g
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Lab activities: test on DAQ CNAN 8
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— SiPM +100 Ohm 20cm cable
- SiPM + 20 cm SCI cable
30000 — SiPM + SCI 2m cable
I SiPM + MACRO cable 2m
— SiPM
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PSD bar prototype for 2021 beam test (i g
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Bar Size: 3x50x1 cm3?/ 3x50x0.5 cm?

:18 cm 30 cm

EJ - 200 5 3x50x1 Evaluating bar
Egjgj ; 33220’(‘)15 performances » 0.5 g
= XoUXU. o
EJ-204 15 3x50x1 WITh 05 Cm Ond cm %
f 1.0 cm thickness
Same scinfillation properties :
48 cm Each bar will
mount 4 SiPMs
_ 2 each side

1) Staggered rectangular bars

2 Layers

X-y measurements

2) Staggered trapezoidal bars « Evaluating hermeticity

—
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PSD bar pro’ro’rype for 2021 beam test (e g*-
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0 BC-404 i 20mm BC-404 EJ-200
0.5cm ' ! | 1em lcm : ..
—— — = () High hermeticity

() High thickness

A A A Y A e A e, ) Compactness

Hermeticity to
be evaluated

1) Staggered rectangular bars

2 Layers i
X-y measurements
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2) Staggered trapezoidal bars
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Simulation activities: hermeticity
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Trapezoidal bars increase hermeticity and move the primary loss fraction at big angles
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Preliminary mechanical design for 2021 beam test NN S

Trapezoidal
bars feasible

at our
mechanical
workshop

41
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Preliminary mechanical design for 2021 beam test ¢ INFN %

Requires y

motion to
move from
Pavia to Bari
tiles

Pavia files

Requires x
motion to
move from
Pavia to Bari
tiles
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Preliminary mechanical design for flight model INFNE%

4

Can host all the frontend

Kapton cable
come out from
the side




Preliminary mechanical design for flight model INFNE%

v

Top Frame

\ ’

Temporary frop’rend will be. Second Layer:
replaced by flexible electronics 15x14 tiles

Intermediate E ]
Frame —™—— ‘. v

First Layer:
16x15 tiles

Bottom Frame
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Preliminary mechanical design for flight model INFNE%

Very simple mechanics More complicated structure

A very first evaluation of the solutions foresees easier vibration dumping for the bars ”
F. Barbato



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

O Test the Saint Gobain bar 5x75x0.5 cm3

0 Compare frontend solutions (wired-or, op-amp)
U Realize the PCBs

O Start the end-cup production

Q Prototype assembling (end of June)

Q Also working on simulations in HERD software framework: files started -> bars starfing
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