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THE MEDIUM/LOW ENERGY GAMMA RANGE @

Wonderful experiments and results in the hard X-ray/low energy gamma ray range (E~10-200
keV) and high energy gamma rays range (E> 1GeV]

Polarization

Medium energies still under-explored (E ~ MeV]

$

Powerful probes for the extreme Universe

EN

arXiv:1907.07558v2 [astro-ph.IM] 25 Nov 2019
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Beppo-Sax
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Phoswich technigue with collimators
Orientable mechanics
One module

Fermi-GBM

Triangulation over 12 pixel (@ 12.7 cm)
Different orientation
One module

14/04/2021

J FROM FERMI-GBM TO CRYSTAL EYE

F.Barbato - Astromeeting

Crystal Eye

Charge distribution over 112 pixel (@ ~ 5cm)]
Compact photosensors (simplified phoswich)]
Compact hemispherical design (no need for
orientable mechanics)

3-4 modules in orbit for a full time coverage

TIME IS NOW!



THE CRYSTAL EYE METHOD @

COMPACT SIZE:

VETO
Charged particles © Freeflyer
ged p \ « Onboard of space stations
UP-PIXEL « GBM module of larger satellites

T siPMaRRaY
4X4
DOWN-PIXEL '

Ey> 1MeV
Compactness

Radius: ~20 cm - Symmetry
Mass: <50 kg _ _
Energy range: 10keV - 30MeV - Thermal protection of the SiPMs
Material: LYSO - Radioprotection of the SiPMs
Photodetectors: SiPM-array
FOV: 2n
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EE, THE CRYSTAL EYE METHOD
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Mass: <50 kg
Energy range: 10keV - 30MeV 600
Material: LYSO

Photodetectors: SiPM-array °
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THE CRYSTAL EYE METHOD

a - Down-going hard X-ray

b - Down-going LE y-ray

c - Down-going ME y-ray

VETO d - Down-going LE charged particle

Charged particles e - HE charged particle
T \ UP-PIXEL
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a
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= THE CHARGE DISTRIBUTION

PosXY_L1_E300_Ang0 PosXY_L1_E300_Angd5

PosXY_L1_E300_Ang90

PosXZ_L1_E300_Ang0 PosXZ_L1_E300_Ang45

L)

The localization is possible by
following the charge distribution on
the detectar
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$ THE SPACE RIDER FLIGHT @
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Number of pixels: 3

Material: LYSO
Photodetectors: SiPM-array

Weight: 1.5kg
Power consumption: <6 W
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GOAL:

* TGF detection
¢« Technology test
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Technological pathfinder for
maiden flight of the Space
RIDER by ESA in 2024

 Background characterization

INFN

" NAPOLI
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94 THE PROTOTYPE ()

1 - LYSO by OST (ground surface)

2 - LYSO by EPIC Crystals (polished surfaces with ESR])
3 - BGO by OST (ground surfaces)

4 - LYSO by EPIC Crystals (ground surfaces)
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98 THE CUSTOM ELECTRONICS ©)

Custom DAQ developed with INFN-Na and Nuclear Instruments

DAQ modes

TRENZ
module for
Power Supply & high shocks
temperature and
feedback vibrations
by CAEN ‘
Xilinx Zyng
XC7Z020-2CLG484I

MMCX connectors by Samtec CITIROC 1A

(Military & Aerospace)
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Fast Shaper Trigger

_I_’ECJ—’
HG
XILINX

G ZYNQ-7020C

Trigger J

HV
MODULE
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ETH

Calibration Observation
Mode Maode
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98 CALIBRATION MODE ()
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FROM CALIBRATION TO OBSERVATION MODE

Fast Shaper Trigger

ADC
HG

LG
Trigger J

XILINX
ZYNQ-7020C

HY
MODULE! €

ETH

100 s

CALIBRATION MODE 670748 triggers
OBSERVATION MODE 6281 triggers
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OBSERVATION MODE [Na-22 on OST UP)
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OBSERVATION MODE (Na-22 on EPIC UP] 9
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OBSERVATION MODE [Co-60]

Trigger options:

« Majority (>3 guadrants)
« AND of the crystals
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Next future ... <)
4.5 M€ funded with PNRR faor g
advanced space technologies \};f:\‘\i
More to come...
PRIN submitted

,,,,,
o

in collaboration with

Looking for young

University of Naples

Federico I researchers!
1 full CRYSTAL EYE satellite University of LAquila RTDa (hand ontod]
: e 1 a (hardware oriente
to be delivered by February 2026 INFN-LNGS « 1RTDa (simulations and data analysis)
« 1 mechanical/aerospace engineer
in collaboration with - PhD students (physics and engineering)
) — ( For more info please contact
ThalesAlenia D felicia.barbato@gssi.it
o b tonrso ompeny S CE FONDAZIONE

BRUNO KESSLER
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