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Technology Pathfinder  
and First Possible Measurements  
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 Probe of Extreme Multi Messenger Astrophysics 

 International collaboration 
(lead by U. Chicago) main 
participants: USA, Italy, 
Germany, France, Denmark, 
Japan. 
 

 Selected by NASA as probe 
study for the next decade class 
B missions. 

 Ultra High Energy Cosmic Rays. 
 Astrophysical Neutrinos. 
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POEMMA: the detector  

 hybrid focal surface 
 SiPM – Cherenkov  

visible light detection. 
 MaPM – Fluorescence 

UV light detection. 
 20 SiPMm  (150k pixels) 
 64 Photo Detector 

Modules = 147k pixels 
(1 PDM = 36 MaPM 
2,3k pixels) 
 

Silicon Photo Multiplier (10 ns) 

Multi anode Photo Multiplier (1 μs) 

1.6 m 
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POEMMA: mission 

 hybrid Class B Mission 
 3-year Prime Mission, 5-year Mission Goal 
 LEO 525 km, 28.5o inclination 
 From 300 km to 25 km separation among satellites 
 Phase A start 10/2023 (NASA HQ guidance) 
 Launch 11/2029 (MDL forecast) 

Dual Manifest 
ATLAS V LPF 
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NUSES: Terzina  
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A gyration 
B bouncing 
C drift 

(Van Allen) radiation belts  

CRAND 
Cosmic Ray Albedo Neutron Decay 
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(Van Allen) radiation belts  
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Artificially induced radiation belt 
particle precipitation Man made Very Low Frequency (VLF) 

transmissions 
U.S. Navy transmitter 
NWC  , North West Cape , Australia 
19.8 kHz,  1MW radiated power  
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Earthquakes (L-time) map Normalized particle burst (AGILE data) 

Geomagnetic field disturbance indexes from March to April 2010 (DEMETER data) 

Sumatra Earthquake 
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Electromagnetic perturbations 
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- Seismic activity 
- Atmospheric Gravity Wave 
- Mechanical perturbation of    
  ionospheric plasma density 
- Generation of EM waves 
- Field Line Resonance (FLR)  
  variations 
- ….. 
 

A possible model 
for MILC  

“quantitatively explain the experimental observations     
  about 6h before and at the moment of “  
  (Aug 5, 2018 Indonesia) “earthquake observation” 
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CSES 
China Seismic Electromagnetic Satellite 
LIMADOU  HEPD  
(High Energy Particle Detector) 
 
CSES-01   on orbit since February 2018 
CSES-02   launch (2022) 

A network of ground and space based 
instruments 
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The Astrophysical Journal       
                                  901:8                      
                                  (2020) 

The HEPD 
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NUSES: Zirè  

Start from the HEPD design, then: 
- Use SiPM instead of standard PMT 
- Optimize the tracker and test new technologies 
   (e.g. MAPS, Fiber Tracker, …..) 
- Possible new design for the calorimeter readout…… 
-   

CSES HEPD simulation 
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NUSES: orbit and downlink  
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NUSES  
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