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JEM-EUSO 
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The photon detector module (PDM): 6 x 6 PMT (in blue, because covered by BG3 filters, 
[300-400 nm]), each having 64 pixels (total 2304 pixels of 2.88 x 2.88 mm). 4 PMTs could be 
replaced by SiPM, without filters. 
Each dynode has its own high voltage power supply, located in the PMT socket (very low 
power consumption and very low impedance: large dynamics). HV is potted. 

In green, the front end ASICs, 
64 channels each, based on a 
discriminator (5 ns) per 
channel, to work in "photon 
counting" mode. The 
integration time is basically 
2.5 µs, during which up to 
140 photoelectrons (pe) can 
be counted individually 
before pile-up appears. 
When the number of pe is > 
100, a high voltage switch 
lowers the cathode voltages, 
leaving all other dynodes 
untouched. This only 
destroys the collection 
efficiency. Single pe mode is 
kept. The dynamics, this way, 
can reach 106. 



4 

TEST OF ADVANCED INSTRUMENTATION: SiPM 

We will have one EC (5 x 5 cm) of SiPM installed with their electronics next to to the PMTs 
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One PDM flew in this balloon from Timmins (Canada) in June 2014. 
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Conceptual scheme 
of mini-EUSO 
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Project was approved by ASI October 2nd to be launched in May 2017. 
Italian astronaut Paolo Nespoli will conduct locally the experiment  



10 



11 

Mini-Euso will tell us: 
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Mini Euso Data Acquisition System 

CPU 

LVPS 

Removable 
SSDisks 

PCIe/104 standard 
-40 + 85°C temperature range 

FPGA board 

CPU: 1.20 GHz Single Core Intel® Celeron® M (ULV 722), 13 W, 3 SATA ports 
Mass memory: several removable 512 GB Solid State Disks  

Interface with PDM 

From G. Osteria 
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Location: on Zvezda.  
"9" is the 40 cm fused silica diameter window 
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Experiment "Relaxation" on the Zvezda widow 
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BG3 bandwidth 
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3D model of mechanical structure 

Diaphragm 
(protection 
against sun rays) 



"9" (bottom) is the 40cm window. It looks there is a skirt which seems to extend some 
30 cm. Important for debris assessment. 
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Window, 40 cm 

Mini-Euso (FoV = ± 18°) 

20° 
Skirt (30 cm). It allows for 20 ° > 18° Min-Euso FoV 

Extreme sun ray: 37° with horizontal, >> 20° twilight angle 
 no danger of sunlight through lenses 

The ISS altitude is exagerated to  
make the drawing easy to understand 

37° 
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The twilight 
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Mini-Euso and the debris 

Maximum operation distance: Lmax,det (m) vs 
debris size d(m) for mini-EUSO where DE=0.25 m, 
Δ (ang. res.) = 0.6° and τd (time necessary to find 
trajectory) = 0.1 s. 

ζ= collection efficiency of telescope 
ξ= reflection coefficient of debris 

Toshi's recent paper 

(m
) 
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Fdebris =  3.1 x 1015  
Fsun

1020  photons m-2 s-1
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Number of photons detected: 
with L distance to debris,,DE is  
telescope diameter and ζ is  
the collection efficiency of the telescope 

Number of photons emitted 
by debris lighted by sun: 

 

we should detect 40 to  60 debris per year 
This is the first step of the demonstrator, before shooting at the debris. 

Flux of debris to be detected by mini-EUSO 

   

ndebris =  
zNDE

2Fdebris

16L2

Some 300 debris should pass the ISS within 
100 km per year. 
If we can measure for 2 x 5 mn every 90 mn  
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Use of a ICAN prototype laser (≈100 fibers) to shoot the debris. 
The wavelenght is 355 nm 
The number of laser photons reflected by debris: 

   

nlaser =  
xzEpNd2D2
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with θ being the opening angle of the beam. 
 
Here we are not limited by the twilight: we can use the 45 mn where the earth is dark. 

In this demonstrator, we do not aim to slow down the debris, but to show that mini-Euso  
can detect it was hit by the laser.  
 
It is expected we can hit about 10% of the detected debris 
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CONCLUSION 

Mini-Euso is to be launched in May 2017 with, hopefully, an ICAN laser. 


