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EUSO Balloon flights
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" Payload built by JEM-EUSO collaboration
CNES (French Space Agency) mission
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UV emissions of Earth
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EUSO 2nd Balloon flight
(EUSO-SPB), March-May 2017
Wanaka, New Zealand

NASA Mission

Cost of all mission
50M$

2nd Payload built by
JEM-EUSO
collaboration

New lenses, new Focal
Surface, Improved
Electronics

Satellite data link
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Launch: 25 April 2017







CSBF Flight 679NT SPB 2017

12 days flight
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Data analysis in progress
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Event Typology (laser shots 20km)

GTU: 44986, pkt GTU in pki: 38,

UTC time: 2016-08-28 07:00:02.3026626

Fast Mode: 2.5
microsecond
sampling rate

10 15 20 : 35 40

allpackets-SPBEUSO-ACQUISITION-20160928-071431-001.001--clf only delay.root



Event Typology (meteor)

GTU: 1131648-1131776, pki: 8841-8842, GTU in pkt: 0-0,

Ave rage UTC time: 2016-10-01 08:08:53.4542575-08:08:53.454:
Mode: 40 ms | : : |
sampling rate

X |pixel]

allpackets-SPBEUSO-ACQUISITION-20161001-103644-001.001--11_laser pass1.root




Multi-band, Multi-
Wavelenght telescope
inside ISS

e Ultraviolet, with
Fresnel lenses

* Near Infrared
* Visible
45kg, 60 W
60*37*37 cm

Night observations

From inside UV-
transparent window of
Zvezda

Launch 22 August 2019

MINI-EUSO

]EM—EUSO C(—}llﬂbf}fﬂﬂ(—}ﬂ 16 Countries, 93 Institutes, 351 people

T 1 0E3™ +ommmm=E=4- 21




Sensors

East Japan and Tokyo bay

UV main camera
48*48 pixels

40 deg 243km 5km/pix
2.5mus and above

RGB camera

1280*960 pixels
33.2*24.8 degrees
231*174 km 180 m/pixel
1s

Approximate QE (%)

ey, N L
0 200 300 400 500 600 700 800 900 1000 1100
Wavelenght (nm)

NIR camera
(BW with phosphor coating)
1280*960 pixels
33.2*24.8 degrees
231*174 km 180 m/pixel
4s






Imaging systems:
Detectors

Multi-anode Photomutipliers
Proven technology
Balloon, ground and space
Needs High Voltage (1100V)
Damaged by sunlight

Silicon Photomultipliers
Low Voltage (70V)
Robust to light
Low TRL in space
Launched in 2002 on ISS
Imaging system prototype will be launched

with MINI-EUSO




SPB?2

 UHECR air-showers,
Cherenkov light from
stratosphere. 10° < E
< 107 eV

 Discrimination of p,
nuclel, photons looking

at Cherenkov prOfile GONDOLA ASSEMBLY
 White aBer
Arxiv 1703.04513
H‘ ) l_urjkru‘lz()nrl\-@r
Approved

Ei,/GeV = 10% 10'%° 10"

Launch in 2022



UHECR mirror based detector

Pat Reardon Yitz Finch

ACP&Stop — ———= ACP to Stop = 0.0m

|\ Diam_ACP = 1m

(! Sag_max ~5.2mm
H

{{ ACPtoPM: 1.65m

PM to Image: 0.79m

// PM:2.1m x 1.2m

11e+03 mm

3D Layout
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Center for Applied Optics
University of Alabama in Huntsville
Patrick J. Reardon

EUSO-SPE2_330ne 700na_StopACP_FltCr246_00.2zax

nfiguration 1 of 1
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Optical Field of view

40 azimuth x 11 elevation
FOV reduced from 45 deg to save weight (glass mirrors) Revised Design in Progress to save weight
Primary Mirror (PM) dimensions above need to be updated
Camera Corrector + Filter design for FT needs to be finished



Cherenkov camera

Focal Plane Layout (2 x 16 SiPM Sensors Option)
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Schedule

SPB2 Schedule for 2022 Launch

MAPMTS

Design & Procurement
2018 Mar Aor | May | Jun Jul Aug Sep Ot | Nov | Dec |

Telescope test stand

optics

Fahricate ECs,. PDM parts

l - Fabrication and Testin
2019 Jan | Feb | Mar Aor | May [ Jun -mimm Ot | Nov | Dec |
n Cameras/DAQ
Systems @ CSM

CSM: Telescopgs’ Optics
Cameras+DAQ integration + thermal/vac ZL :

optics integration+T S
May Ot | Nov | Dec |

Tel. Int & Lab Tests/Cal Telescope Field Tests  |ship Payload Integration ship| CSBF/hangtests W pack | ship |
2021 Jan | Feb | Mar Apr | May Jun -mﬂﬁo h. Oct | Nov | Dec |
new I'%OOH ~ ®

Early Case: Flight, Opps, Recovery -100d | Data Analysis

UL aunch Window (est)| Late Case: Flight, Opps, Recovery -100d |
Aor | May | Jun Juy | Aug | Sep Oct | Nov | Dec |

Wanaka Prep
2022 Jan | Feb |

B Optics delivered CSM JITY Mission Read
y
Flight Ready




Richieste ToV

Co-Finanziamento ASI (SPB1 + nuovo contratto)

e Sviluppo software CPU e sistema di acquisizione: 20k

e Sviluppo e qualifica SiPM per lo spazio: readout, sistema di
trigger, ottica: 15k
— (confronto tra vari tipi di SiPM, varie ditte)

e Missioni: 15k



Anagrafica

Ricercatori
Contratto

Numero Totale Ricercatori




