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1. EUSO-TA: Ground detector  
installed  in 2013 at Telescope 
Array site: currently operational   

2. EUSO-BALLOON/ 
EUSO-SPB: 1st  flight from 
Timmins, CA  (French Space 
Agency)  Aug 2014;  2nd NASA 
SPB flight: April 2017 . Approved 
by Italian Space Agency 

3. MINI-EUSO (2017): 
Precursor from International 
Space Station (ISS: 2017). 
Approved by Italian and Russian 
Space agencies 

4. K-EUSO (2020): ISS 
Approved by Russian Space 
Agency 
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Involvment of the Univ. Torino group in 
the JEM-EUSO program

- Development of the trigger logic for the different 
instruments



- simulation of the performance of the detectors


- simulation of physical phenomena like: cosmic rays, 

meteors, space debris


- data taking on site (EUSO-TA) or remotely (EUSO-SPB)


- data analysis related to cosmic rays & meteor science


- analysis of meteorological data useful for the 

interpretation of the measurements.
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Work (publications…)
Experimental Astronomy, Vol. 40 (2015):
- JEM-EUSO observational technique and exposure (M. Bertaina & F. Fenu)
- Performances of JEM–EUSO: energy and X max reconstruction (F. Fenu)
- The infrared camera onboard JEM-EUSO (R. Cremonini)
- JEM-EUSO: Meteor and nuclearite observations (M. Bertaina & A. Cellino)

-Astroparticle Physics, Vol. 44, p.76 (2013), An evaluation of the exposure in nadir observation of the 
JEM-EUSO (M. Bertaina)

- Planetary & Space Science accepted (accepted, electronic version already existing)
Meteor Studies in the Framework of the JEM-EUSO Program

- Nucl. Instr. & Methods A, Vol. 866, p.150-163 (2017)
The first trigger level of the JEM-EUSO telescope for cosmic ray detection (M. Bertaina, M. Mignone, 
H. Miyamoto, G. Cotto, M. Manfrin, R. Forza)

- Nucl. Instr & Methods A, Vol. 824, p. 253 (2016) 
The First Level Trigger of JEM-EUSO: Concept and tests (M. Bertaina, F. Fenu, M. Mignone)

- IEEE transaction on Geoscience and Remote Sensing (submitted)
 Methods to retrieve the Cloud Top Height in the frame of JEM-EUSO mission (C. Cassardo, S. 
Ferrarese) 
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Torino Collaboration

• R. Bechini, R. Cremonini (ARPA Piemonte) 

• M. Bertaina, G. Cotto, C. Cassardo, F. Fenu, S. 
Ferrarese, P. Galeotti, M. Manfrin, H. Miyamoto, K. 
Shinozaki, C. Vigorito (UniTO) 

• A. Castellina, A. Cellino, P. Vallania (INAF) 

• G. Giraudo, M. Mignone (INFN)
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EUSO-SPB campaign (April 25th - May 6th)
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April 25th, Wanaka(New Zealand)

GOAL: First cosmic ray 
observation from space 

using fluorescence light & 
Cherenkov albedo on clouds
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All done in ~1 year



EUSO-SPB field team at Telescope Array Site Oct 3rd 2016

Photo Malek Mustafa

Laser Crew



L. Wiencke  SPB  Dec 12 2016 11
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Oct 4th 2016: 2 lens configuration –GLS 
DATA: allpackets-SPBEUSO-ACQUISITION-20161004-0350450991.991--45degaway46per

packe41, GTU39~61 
UTC time: 2016-10-04 03:51:04.50037

packe42, GTU39~61 
UTC time: 2016-10-04 03:51:04.750375

packe85, GTU38~60 
UTC time: 2016-10-04 03:51:14.500505

packe97, GTU38~60 
UTC time: 2016-10-04 03:51:17.0005374

Trigger 
INFN To 

(M. Mignone)
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UV pulsed laser 24 km distant 

Equivalent Energy Trigger Threshold ~ 3x1018 eV 
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NASA Super Pressure Balloon
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How the First Level Trigger operated in flight

7Hz/PDM
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A direct cosmic ray in the 
detector?
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EUSO@Turlab
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PC with  
LabView & ROOT

Oscilloscope, 
moniotor probe FSU

DCPS for  
test_ec_asic

Func. Gen. for  
LEDs and meteor, 

and lightning afterward

DCPS for  
bkg S-LED,  

36V/0.624A (max)

ARDUINO

glass

bricks

glass with LED

sand

Cloud with 
LED below

pure 
water

moss

MeteorPMT_C with 
BG3 filter 
connected to  
ASIC_D

bkg by "Super-LED" lamp
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Implementation2: light sources, materials, DAQ & monitoring



MINI-EUSO  
 Scientific objectives  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Launch 2017 or 2018



 MINI-EUSO/UV-Atmosphere
• Approved by Italian & Russian Space Agencies 
• Inside the ISS 
• 2 Fresnel lenses and one PDM 
• 30W @ 27V 

• 30kg not incl SSD 
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60 cm

35 cm
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35M. Mignone ha scritto la logica di trigger in VHDL del L1+L2
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M. Mignone ha scritto la logica di trigger in VHDL del L1+L2



Background vs L1 trigger
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ARDUINO’s 
UHECRs
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M. Mignone 1 mese

 Marco ha gia’ scritto il codice VHDL per il 
trigger di EUSO-Balloon/SPB e ha 

completato la prima versione per MINI-
EUSO. 

Saranno necessarie interazioni, limature del 
codice, test al TurLab.  

Il supporto di Marco e’ fondamentale 
perche’ il tutto venga inserito correttamente 

e funzioni come previsto. 

INFN Torino ha il ruolo CHIAVE nella 
missione MINI-EUSO (cosi’ come lo aveva 

in EUSO-SPB!).

Il numero di mesi richiesto rimane limitato 
perche’ siamo gia’ avanti con il lavoro

ELETTRONICA



EUSO@Turlab
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40M. Marengo 2 mesi

Fare una simulazione di volo di Mini-EUSO al 
TurLab

MECCANICA



GRAZIE per 
l’attenzione!
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