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Comparison @ order of magnitude level

Mini-EUSO JEM-EUSO
~1 pixel ~ 1.5 MAPMT
~1 PMT ~3 PDM
Spatial resolution ~6.3 km ~0.55 km
Optics aperture ~0.05 m? ~4.5 m?
Similar counts/pixel from diffuse light . ,
in JEM-E & Mini-EUSO Simulation
in JEM-EUSO ini- ore-flight

x100 light in JEM-EUSO from point-like sources
J. Adams et al. Astrop. Phys. 44 (2013) 76, S. Abe et al., Eur. Phys. J. C (2023) 83:1028 K. Shinozaki



Mini-EUSO end-to-end calibration @ A = 400 nm
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Mini-EUSO measurements over the globe

Sessions 4 - 44

137 sessions performed,

From Matteo B.

only available data till session 44

L. Marcelli et al.

Data in Brief 48 (2023) 109105
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Fishing boats and AC modulation
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Fishing boats in the Arabian sea. Left: Mini-EUSO data.
Right: Data from the Global Fishing Watch o o
[https://globaIfishingwatch.org] Mini-EUSO visible camera Squid fishermen use bright lights to

. draw fish and squid toward the sea
off the coast of Argentma surface at night. (©2012 Jay Lawler)
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https://globalfishingwatch.org/
http://www.flickr.com/photos/29011596@N08/7065286307/
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M. Casolino et al.: Remote Sensing of Environment 284 (2023) 113336
ArXiv: 2212.02353

Analyzed sessions: 5 - 19
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Combining bckg distrib. and efficiency curves: the integrated exposure curve
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Accumulated exposure by Mini-EUSO
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Cumulative D3 counts

T=68.1h*0.837=6.51E-3 yr

A = 2304 * (5.9 km)? = 7.97E+4 km?
Q=m*0.72 (cloud factor) = 2.26
Exposure=TxAx Q=~1200 L

If taking into account till session 135
(November 2024) = ~6000 L

If Mini-EUSO would have operated continuously
since August 2019: ~150000 L
(exposure/day = ~76 L/day)

Extrapolating to all good recorded data the expected cumulated exposure for UHECRs is
~6000 L at the highest energies. This exposure is comparable to the one collected so far by UHECR
experiments using the fluorescence technique.

If Mini-EUSO would have operated continously in the past ~5 years it would have accumulated the
exposure collected so far by ground-based experiments.
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Ground Flashers
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UHECRs in JEM-EUSO &

ground flashers in Mini-EUSO

JEM-EUSO
counts/GTU  5x10%° eV, 60°p with ESAF
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Short Light Transients (SLT

lightcurves
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Map of the flasher (108/561) & SLT events
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Mini-EUSO — non repetitive ‘EAS-like’ signal

Mini-EUSO data ESAF p, E = 5x10%* eV Zenith = 50° ESAF p, E = 2x1022 eV Zenith = 80°
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ELVES:

37 ELVES detected so far

(<1/2 dataset received)

mostly in the equatorial region
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ELVES:
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Meteors:

Mini-EUSO is making the
first systematic detection &
study from space

-
w
cnts / D1_GTU

~24 k candidates

180°W 120°W 60°W 0°E 60°E 120°E 180°E

% occurrences

. ‘ C
é -.J" - /30°8 ' 10 b
o -i.'" oy it / 10710 3
{ -‘E.-'-II‘T!- '-.r" s ",' r = . %
.......... _\, 60°S 10712 E
. ) F: . - s .
) v}
=2 <}
: X

D. Barghini et al. A&A, 687, A304 (2024)
https://doi.org/10.1051/0004-6361/202449236 % magi@ w0k

o N S o ©
TTT]T T T[T T T[T TTT]TT



Cumulative flux density distribution

Robertson & Ayers (1968) Verniani (1973) Ceplecha & McCrosky (1976)
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Comparison of the cumulative flux density distribution of meteoroids computed thanks to the observations of meteors by the Mini-EUSO

telescope, resulting from the application of different methods to compute the pre-atmospheric mass of the meteoroid from the intensity of the

observed meteor and consisting of different formulations of the luminous efficiency as a function of the pre-atmospheric speed Ve, according to

the literature. These are: (a) Robertson & Ayers (1968); (b) Verniani (1973); (c) Ceplecha & McCrosky (1976); (d) Halliday et al. (1996), (e) Hill

et al. (2005); and (f) Weryk & Brown (2013). In each panel, coloured squares plot the results of Mini-EUSO for mass bins associated with an

overall trigger efficiency € > 20% and the thick coloured line reports the result of a linear fit in the log-log space. For panel a, the linear fit is made

against the whole range of masses, while for panels b-f it is made against the half interval of larger masses and extended to the whole range in order

to enhance its visibility. The fitted value of the mass index s for each case 23
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CONCLUSIONS
Mini-EUSO on ISS for already 5 years.

Mini-EUSO observes events of different nature showing the broader impact of an
UHECR detector in space.

It proves that it is possible — with larger detectors — to perform UHECR observation
from space.

Preliminary results indicate that measurements are in agreement with predictions
from simulations.

THANK YOU

25



