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

2. EUSO-BALLOONS: 
• 2014, Timmins, Canada
• 2017 NASA Ultra long 

duration flight. EUSO-SPB

3. TUS (2016): free-flyer on 
Lomonosov Russian Satellite

4. Mini-EUSO (2019): 
Detector from International Space 
Station (ISS)
Beyond Mission (L. Parmitano)

5. SPB-2 (NASA) (2023)

6. K-EUSO (2024): ISS 
Phase A, Russian Space Agency

7. POEMMA (2025+): 
NASA twin free-Flyer

 

The EUSO program
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Mini-EUSO / UV-Atmosfera

Mini-EUSO telescope 
on board the ISS

Weigh: 35 kg
Power consumption:  60 W
Dimensions: 37x37x62 cm3
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Multiwavelength Imaging New Instrument for the Extreme Universe Space Observatory



Engineering Model 

Mini-EUSO main sensors:

- Ultraviolet telescope with Fresnel lenses (48*48 pixels,  FoV= 40 deg, ~320x320 km2,  2.5 µs and above)

- Near Infrared camera (1280*960  pixels, FoV=33.2*24.8 deg,  231*174 km2,  1s)

- Visible camera (1280*960  pixels, FoV=33.2*24.8 deg, 231*174 km2, 4s)

- SiPM (8*8 pixels) and UV sensors

Mini-EUSO / UV-Atmosfera
Multiwavelength Imaging New Instrument for the Extreme Universe Space Observatory

SiPM  UV  UV 

SiPM Array

Main Focal Surface

(2304 pixel)

25 cm
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Focal Surface

SiPM  UV  UV 

SiPM Array

Main Focal 
Surface

(2304 pixel)

Silicon 
Photomultipliers 

SiPM Array
Hamamatsu
C14047-3050EA08  
8*8 pixel 
Imaging system

SiPM single pixel
Hamamatsu
C13365 

UV Light sensors

Hamamatsu
S1226-5BQ log 
190-1000nm
                       
Rohm
ML8511 linear 
280-400 nm 

MAPMTs

Hamamatsu 
R11265-M64
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SPACIROC3 Asics
From Omega

Xilinx Zynq XC7Z030
Kintex7 FPGA



Integration and Test of EM and FM 
2017-2019
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TUR-LAB, Univ and INFN Torino
Test on EM and emulation of ISS 

INFN,  LNF
Mechanics and Integration 

INFN, Tor Vergata
Qualification and
Acceptance procedures

INFN  Tor Vergata
Sky tests

MATE Lab
Vibration and shock test
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Acceptance tests in Baikonur and 
integration with Soyuz MS-14

Building 254, assembly of Soyuz/Progress



First  docking, 24/8/2019 
unsuccessful 

Relocation of MS-13 from 
Zvezda to Poisk

Second docking, 
27/8/2019 successful 

Roll-out of Soyuz MS-14, 19/8/2019 Launch, 22/8/2019

Mini-EUSO Launch -- Soyuz MS-14



Mini-EUSO installed on
UV transparent window, Zvezda module

October 7, 2019



Mini-EUSO in-flight operations

START
  Latch on the UV-trasparent window
  Connect 27V power supply
  Connect grounding cable
  Insert empty USB stick 
  Turn on switch

POWER ON  LEDs

27 V POWER Supply

Ground stud

Switch

Storage USB MainStorage USB Spare

Mini-EUSO control panel

STOP
  Turn off switch
  Remove and store USB stick 
  Periodically copy of selectet files on 

     station computer for later downlink
 Unlatch and store the instrument



Science Objectives

300km, <14km/s

100km, <72km/s
90km, >300,000km/s

10km, 220>v>72km/s

(limit E≥10^21eV)



Time profile of various events 



Time profile of various events 



Time profile of various events 



Time profile of various events 



Time profile of various events 



Time profile of various events 



Time profile of various events 



60 Hz - Indonesia

Time profile of various events 



Time profile of various events 



Time profile of various events 



ELVES Sampling: 2.5µs GTU

Apparently superluminal rings

Upper atmospheric lighting releases e.m. wave 
which heats the ionosphere
Transient Gamma Flash relationship

Lifetime: About 400µs

Pixel size: 
     6.6  km on ground 
      4.9 km at 100 km → 240x240 km2
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ELVES

Time (2.5mus)

Speed ≈ 0.18 pix/GTU ≈ 338 400 km/s 

Pixel size: 
      6.6  km on ground 
      4.9 km at 100 km

Sampling: 2.5µs GTU

PRELIMINARY

PRELIMINARY
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Solar system meteors:
>2000 meteors detected so far
Near Earth Objects, 
complementary to ground 
arrays (joint observations)
Maximum speed 72 km/s
Max. obs. magnitude= 4 - 5
 

Interstellar meteors: 
220km/s>V>72 km/s
Relevance for solar system 
formation, Kuiper belt.

SQM: 220km/s>V>72km/s
Long continuous track  

Interstellar Meteors and Search for Strange Quark Matter

Meteor studies in the framework of the JEM-EUSO program. 
PLANETARY AND SPACE SCIENCE, 143(SI):245{255, SEP 1 2017.

JEM-EUSO: Meteor and nuclearite observations. Experimental 
Astronomy, 40:253{279, November 2015. 

Time (GTU)
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First UV (300-400 nm) map of Italy  
from the ISS
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Conclusions

L. Parmitano visits INFN Tor Vergata 
FM Mini-EUSO  in the black box

O. Skripocka: Outreach video from ISS 
https://www.youtube.com/watch v=lXedBGVHc4o&t=62s

L. Parmitano: Outreach video from ISS 
https://www.youtube.com/watch?v=QincAp4V-
SM&t=1s

Twitter from O. Novitskiy



For more technical details...

For more details: http://jem-euso.roma2.infn.it/ 
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