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AUGER 
Currently upgrading the detector. Atmosphere monitoring . Data analysis. Science results. 
 
CTA 
Construction of  the first telescopes. Atmospheric monitoring 
 
DAMPE 
On orbit since December 2015.  Data analysis. Science results. 
 
HERD 
Design optimization ongoing. To be installed on the Chinese Space Station in 2027. 
 
CRYSTAL EYE + GRAAL + …. 
Prototype construction. To fly onboard Space Rider in 2023. 
ESA call: Gamma Ray Astronomy and Astrophysics on the Lunar surface. 
ESA call: fast and medium size mission opportunities 

 
NUSES 
R&D activity to start. Pathfinder for new technologies and new observational techniques in 
space (UHE neutrinos, Space weather, interdisciplinary applications,…) 
 

Ongoing activities at GSSI-LNGS-UNIVAQ 

Ground based 
 

Space based 
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 The Pierre AUGER Observatory 
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AUGER: the UHECR energy spectrum 
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AUGER: the arrival directions 

Auger Coll., Science (2017), APJ (2018) 



9 

The Cherenkov Telescope Array: CTA 

LST-1

ARCADE
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Dark matter indirect 
detection 

γ-ray 
astronomy 

Cosmic ray 
physics 

Three major scientific goals 

Launched on Dec. 17, 2015 
From the Juquan Space Center 
Gobi desert 
CZ(LM)-2D rocket 

DAMPE: the mission 

8th International DAMPE workshop,  GSSI , December 2018 

Mass:  1850 kg (scientific payload 1400 kg) 
Power : 640 W (scientific payolad 400 W) 
Orbit:  sun syncronous 
Altitude: 500km 
Inclination: 97.41° 
Period: 95 minutes 
Downlink: 16 GB / day 
Lifetime: > 3 years 
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DAMPE AMS-02 Fermi LAT 
e/γ Energy res.@100 GeV (%) 1.5  3 10 
e/γ Angular res.@100 GeV (°) 0.1 0.3 0.1 
e/p discrimination 105 105 - 106 103 

Calorimeter thickness (X0) 32 17 8.6 
Geometrical accep. (m2sr) 0.29 0.09 1 

Mass: 1400 Kg 
Power: ~ 400 W 
Livetime: > 3 years 

DAMPE: the detector 
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DAMPE: some science results 
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DAMPE: some science results  

(   ) 

F. Alemanno et al. (DAMPE Collaboration) 
Phys. Rev. Lett. 126, 201102 

Helium 
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HERD: High Energy Radiation Detector 
� HERD, a China-led mission with a key European contribution led by Italy, is proposed by 

IHEP as an astronomy and particle astrophysics experiment onboard the China’s Space 
Station, which is planned for operation starting around 2027 for about 10 years. 
 

� Main Science goals 
- Precise cosmic ray spectra and composition up to the “knee” 
- Gamma-ray astronomy and transient studies (flaring, e.m. follow, …)  
- Electrons spectra (and anisotropy) up to tens of TeV 
- Indirect dark matter searches with high sensitivity 
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HERD 5yrs “early” p and He knee..   

HERD 5yrs 

HERD 5yrs, photon map, Eγ > 1GeV 

proton 

helium 

All-electron 

HERD: some performance plots (1) 
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Iron flux B/C 

HERD: 1 year 
FERMI/LAT: 1 year 
LHAASO: 1 year 
CTA: 50 hours 

Integral sensitivity (5σ) Line sensitivity 

---HERD: 1 year 

HERD: some performance plots (2) 
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~7500 LYSO crystals (55 R.L, 3 N.I.L.) 
Dual readout with IsCMOS & PD 

HERD: the detector and CSS the orbit 

Envelope (L*W*H) ~ 2300*2300*2000 mm3 

Weight ~ 4000 kg 

Power Consumption ~ 1400 W 

Threshold at tens of GeV 
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HERD: PSD R&D activity at GSSI 
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HERD:  perspectives / performances 

• The HERD consortium includes 150+ scientists from China and Europe 
• Most of the members have been collaborating on previous high energy 

experiments in science and hardware development. 
• 8 HERD international workshops have been organized in China and Europe since 

2012.  
• 3 CERN beam tests on HERD prototypes have been successfully implemented by 

Chinese and European colleagues. 
• Institution Leader Board established on 2019    (I. De Mitri representing GSSI)  
• Joint working groups active on Mission Design and Optimization 
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Crystal Eye:  
a sky monitor for X-rays  
and low energy γ-rays 

-  All sky monitor 
-  Low resolution 
-  Triangulation on 12 pixels 
-  Pixel diameter 12.7 cm 

-  All sky monitor 
-  High resolution 
-  Triangulation on 110 pixels 
-  Pixel diameter 3.3 cm 

Multimessenger 
observation of  

GRB170817 
EM counterpart of GW 

event CRYSTAL EYE FERMI-GBM 

University of Naples  ,  ASI  , 
Gran Sasso Science Institute 
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Double layer of LYSO pixels covered by a veto dome. 
The device will have 110 pixels per layer.  
Pixel readout with a 12 x12mm2  SiPM array 

2020: Radiation hardness + mechanics 
2021-2022: Space qualification 
2023: Flight onboard ESA Space Rider  
               (2 months LEO) 
 

Crystal Eye: detector and pathfinder 
A single module is expected to improve at least by a 

factor 3 the localization capability of Fermi–GBM 
 

A constellation of 3 Crystal Eyes would guarantee a 
continuous observation of the whole sky with 

enhanced localization capabilities and would give the 
possibility to scan both in space and in time the 

structure of GRBs 

2023 
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Call for ideas for  
missions on the Moon  
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Call for ideas for  
missions on the Moon  
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Ziré Terzina 



25 



26 

EXP-HW 

EXP-Rev 

EXP-SW 

 TH-PH 

 TH 
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PhD 
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Post doc 
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The GSSI “exp-space” team 
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Engineer 
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The GSSI “dream” team 
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