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M. Mignone 2 mesi

 Marco ha gia’ scritto il codice VHDL per il 
trigger di EUSO-Balloon/SPB e sta 
scrivendo quello 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 nel volo di 
EUSO-SPB (e’ il nostro trigger che 

permettera’ di rivelare EAS!) e nel lancio 
di MINI-EUSO.

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



        
Summary of  

the (JEM)-EUSO  
program

JEM-EUSO

14o

MINI-EUSO

EUSO-TA (2013-)

1. EUSO-TA: Ground 
detector  at Telescope 
Array site: 2013-   

2. EUSO-BALLOON: 1st  
flight Timmins, Canada  
(CNES)  Aug 2014; Ultra 
long duration flight 
(EUSO-SPB) New 
Zealand, 2017  

3. MINI-EUSO (2017) 

4. K-EUSO (2019) 

5. JEM-EUSO  
  (>2020+) 
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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
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PDM: test L1 trigger (INFN-Torino)
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Data Processor PDM + DP on the ceiling
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GTU vs Th (ave. counts/100GTU/pixpeak)

moss
meteor ARDUINO(CR)

sand

glass
bricks

glass+LED (city)

cloud+LED below
pure water

yellow bar

*BC1

*BC = Black Cloth

*BC2 *BC5 *BC6

Tank bottom surface 

GTU vs Counts/PMT

Triggered mainly ARDUINO-CR events  
and first part of meteor!!
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Bkg & L1 Trigger during the rotation (9m15s)
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 located at Black Rock Mesa FD Station 
– Electron Light Source at 100m 
– Most nearby SD is at ~3.5 km 
– Central Laser Facility ~21km

Pathfinders: EUSO-TA

TA FD 
(Fluorescence 

detector) 

ELS: Electron 
Light Source

TA-EUSO 
location

TA site, UTAH, Black Mesa

EUSO-TA: Cross-Calibration 
tests at the Telescope Array 
site in Utah in collaboration 
with the ICRR in Tokyo and 
the TA collaboration 

EUSO-TA is currently 
successfully operating 
taking a wealth of data
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TA-EUSO in Utah
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Telescope mechanics M. Marengo, B. Giraudo, F. Borotto



@ TA -EUSO
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F. Fenu & H. Miyamoto
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Trigger logic by M. Mignone



1st EUSO-Balloon flight (August 25th 2014 Timmins, Ontario)
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CNES (agenzia spaziale francese)



EUSO-Balloon: was launched on August, 24 2014 from Timmins, (Canada)

Artificial tracks! (supported by NASA)
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Laser track
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UV intensity map

Main results of 
EUSO-Balloon
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Expected flight duration:  
>1 month 

(it could last longer…) 

GOAL: First EAS  
observation  

from space with Cherenkov 
albedo on clouds
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43 giorni al 29/6

http://www.csbf.nasa.gov/newzealand/wanaka.htm



Mini-EUSO 
A precursor mission on board ISS to measure 

Earth’s UV intensity  
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Mini-EUSO block scheme: a refractive optics based on two 
Fresnel lenses images UV light on 1 PDM (36 MAPMTs). A 
SiPM module is an option. 

10 cm
10 cm

Mini-EUSO 
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•  a.1) UV emissions from night-Earth  
6.5 km resolution, from 2.5 µs and above ± 51°  
UV intensity from different lightning conditions, 
moon phase 
UV intensity from different inclinations   

• a.2) Map of the Earth in UV  
• a.3) Study of atmospheric phenomena  
• a.4) Study of meteors  

• Search for Strange quark matter 
• Space Debris assessment 

• a.5) Test of UHECR observation 
• Use laser events like for EUSO-Balloon

Mini-EUSO 
 Scientific objectives 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Pathfinders: Mini-EUSO

Based on a proposal approved by ASI- the Italian Space Agency  

Mini-EUSO is included, with the name  UV Atmosphere, into the 
Russian  “Stage program of scientific and applied research and 
experiments” 

Flight is scheduled in 2017 with Paolo Nespoli

It will be hosted in the Zvezda Module of the ISS. UV transparent 
Nadir looking window. 

22



23M. Mignone sta scrivendo la logica di trigger in VHDL del L1
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M. Mignone sta scrivendo la logica di trigger in VHDL del L1



Background vs L1 trigger
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ARDUINO’s 
UHECRs
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Torino involved in 
1/3 of them
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GRAZIE per 
l’attenzione!
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