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1.1 – NUSES, Overview
Italian  pathfinder mission for exploring new observation methods and technologies for the study of high and low 
energy radiations from space & exploring new technologies in space: SiPM based readout system, new NIMBUS 
satellite platforms

LEM

3

Pathfinder for future Ultra-

High Energy Cosmic rays and 

Neutrino astronomy from 

space by detecting the 

atmospheric Cherenkov 

radiation.

Measure flux (E < 300 MeV) of cosmic e-, p and 

lighter nuclei

Detection of 0.1 - 30 MeV photons for study of 

transient gamma ray source (GRBs)

Monitor energetic particle fluxes and 

investigate precipitation events in the 

near-Earth environment, contributing 

to the understanding of particle 

dynamics driven by solar and 

geomagnetic activity, while exploring 

potential connections with terrestrial 
geophysical phenomena
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1.1 – NUSES, Overview
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FIBER TRACKER (FTK)

3 X-Y modules (9.6 x 9.6 cm2) of 

scintillating fibers

Kuraray SCSF78-MSJ fiber (750 μm 

diameter)

Photon yield ∼ 8000 / MeV

SiPM based readout system

Ideal for precision track reconstruction 

and particle identification.

Plastic Scintillator Tower (PST)

32 layers of plastic scintillators bars 

(EJ 208)

3 bars in each layer

First 6 layers: 4 x 12 x 1 cm3

Next 26 layers: 4 x 12 x 0.5 cm3

CALORIMETER (CALOg)

32 crystals (GAGG) arranged in two 

layers.

Each layers consists of 4x4 grids of 

crystal (2.5 x 2.5 x 3.0 cm3 )

Crucial for energy measurement

The signals are read out by an array of 

6x6 mm2, 3x3 mm2, and 1x1 mm2 

SiPMs.

Anti-Coincidence Shield (ACS)

9 Plastic scintillator tiles (EJ 208)

4 Tiles cover the PST (0.6 x 16.5 x 27.0 

cm3 )

5 Tiles cover the CALOg from the sides 

and bottom.



1.1 – NUSES, Overview
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Involved in Ziré EQM and PFM SiPM characterization.
MY CONTRIBUTION

The complete sensor system of Ziré is SiPM 
based. Different combinations of Hamamatsu 
MPPC (Multi-Pixel Photon Counter) are integrated 
in board or tile solutions, each tailored on the 
specific subdetector requirements.

Hamamatsu MPPC

S14160 - 1310

S14160 - 3050

Hamamatsu MPPC

S14160 - 1310

S14160 - 3050

S14160 – 6050

Hamamatsu MPPC

S14160 - 3050
ACS tile

CALOg 

board

PST 

board

800+ SiPM

characterized overall!
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HAMAMATSU S14160 – 6050

HAMAMATSU S14160 - 3050

HAMAMATSU S14160 - 1310



2.1 – SpaceItUp!, Overview

SpaceItUp! is a strategic partnership funded by the Italian Space Agency 
(ASI) and the Italian Ministry for University and Research (MUR) for the 
development of new technologies and solutions for Space.

33 entities between universities, research institutes and industries:

Within this context, GSSI is leading WP4.3, whose goal is to design, test 
and characterize SiPM-based ionizing radiation detectors.
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2.1 – SpaceItUp!, Overview

- HDT (Hybrid Detection Tower): particle tracking and ID with Cherenkov 
detection for electron tagging, realized with plastic scintillator and 
Cherenkov detector bars organized in 8 layers (6x1 cm thick and 2x0.5 cm 
thick)

- ACS (Anti-Coincidence System): Photon tagging with duly segmented active 
veto systems realized with plastic scintillator

- CALO (Calorimeter): Two layers of scintillating crystals for energy 
measurements 

- CHD (Cherenkov Detector): Optional standalone Cherenkov detector made of a 
4x4 array of single parallelepiped-shaped (2,5 x 2,5 x 3 cm^3) each read out by 
a Silicon Photomutiplier (SiPM) array. This detector is an alternative to the 
Cherenkov bars contained in the HDT. 
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- Electrons and Protons below 100-200 MeV : space weather, solar flares, magnetosphere-ionosphere-
lithosphere coupling

- Photons (0.1-10 MeV) : gamma transients, Terrestrial Gamma Ray Flashes (TGFs).

THE DETECTOR

TARGET MEASUREMENTS



2.2 – SpaceItUp!, Overview

For the CALO subdetector, different scintillating crystals—BGO, 
LYSO, and GAGG—are being characterized and compared.

Current studies mainly on LYSO and GAGG (F & T types):

-    LYSO offering higher density, larger effective Z, and 
faster decay time. 

- GAGG avoids the intrinsic self-emission associated 
with the radioactive decay of lutetium present in LYSO.  
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Performed data acquisition for LYSO and GAGG energy 

characterization by using Hamamatsu SiPM and custom 

DAQ system coupled to the different crystals.  

CALO MY CONTRIBUTION



2.2 – SpaceItUp!, My contribution

Energy characterization and resolution of 
2,5 x 2,5 x 3 cm GAGG-F crystal with 
different radioactive sources   
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LYSO spectra seen by 2,5 x 2,5 x 3 cm 
GAGG-F crystal

Performed cubic 2,5 x 2,5 x 3 cm LYSO 
crystals self-emission acquisitions 

LYSO GAGG-F SOURCES



3.1 – Crystal Eye, Overview

Crystal Eye is a space-based, all-sky monitor, wide FoV detector 0.01-30 MeV designed for LEO environment and 
compatible with different mission profiles: Free Flyer (equatorial orbit, 550 Km altitude), hosted payload on bigger 
satellite or space station.

11Development of SiPM based radiation detectors for space, Matteo Tambone

THE DETECTOR

PERFORMANCE



3.1 – Crystal Eye, Overview

WINK is the technological pathfinder of the Crystal Eye detector for the in-
orbit validation of the key technologies of Crystal Eye, alongside background 
characterization and ancilliary science support.
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Three full size pixels from Crystal Eye (30° FoV tot.) of two layers of 

LYSO scintillating crystals read out with Silicon Photomultipliers (SiPMs) 

and top anticoincidence system (T-ACS). 

Dedicated DAQ board based on Citiroc1A ASIC and a ZynQ SoM and 

built using Automotive-Grade Commercial Off-The-Shelf (COTS) 

components.

WINK

SPACE RIDER

Set to fly on board of Space Rider, ESA uncrewed reusable vehicle whom maiden flight in scheduled for Q1 - 2028 aboard the Vega-C 

vector. Two months of operations in LEO —380 to 450 km above Earth — before re-entry. PFM funded on PRIN2022 founds, flight 

funded by ASI.



3.1 – Crystal Eye, Overview
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3.1 – Crystal Eye, Overview
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Performed different ADC configurations characterization   
MY CONTRIBUTION



3.2 – Crystal Eye, My contribution
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3.2 – Crystal Eye, My contribution

Partecipated in WINK EQM assembly in LNGS clean 
room in preparation for Qualification Tests run
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Performed preliminary tests in relevant conditions in Federico 
II University (Naples) 

EQM FIRST TESTS



3.2 – Crystal Eye, My contribution
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4 – Schools, Conferences & Papers
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In 2026 attended:
- 22th IFAE 2026, Incontri di Fisica delle Alte Energie,  

Bologna, 8 to 10 April 2026.  ORAL CONTRIBUTION: 
«Sviluppo di detector compatto ed innovativo per il progetto 
SpaceItUP! dedicato alla detezione di radiazione ionizzante 
attraverso un readout basato su SiPM»

- 14th CRIS-MAC 2026, Cosmic-Ray International Studies 
and Multimessenger Astroparticle Conference, Sorrento, 13 
- 17 July 2026. POSTER CONTRIBUTION «Innovative SiPM 
based detectors for ionizing radiation in space for the 
SpaceItUp! project»

- 46th COSPAR 2026, Scientific Assembly of the Committee 
on Space Research, Florence 1 - 9 August 2026. ORAL 
CONTRIBUTION «WINK: Pathfinder for an innovative X-ray 
and gamma-ray detector in space»
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4 – Schools, Conferences & Papers

Attendend ISOTDAQ 2026, International School of 
Trigger and Data Aquisition, Bucharest 1 – 10 
July 2026. 
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5 – Future work

Space qualification campaign, PFM assembly
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SPACEITUP

Prototype assembly, characterization and debugging firmware 

involvment

PFM assembly participation, characterization measurements

WINK

NUSES
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