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EUSO: the main idea

Observing from space transient luminous
phenomena occurring in the Earth's atmosphere

Main objective: study the Extreme Energy Cosmic Rays
EECR: E > 5x10%° eV
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Main advantages:

1. The target volume is far
greater than possible
from the ground

2. Full sky coverage

First idea: J. Linsley, late ‘70



The EUSO program: cosmic rays from space 3

EUSO-TA: ground detector
installed in 2014 at
Telescope Array site (USA),
currently operational
EUSO-Balloon: 15t flight
from Timmins, (Canada)
by the French Space
Agency) in August 2014.
EUSO-SPB: NASA Ultra
long duration flight from
Wanaka (New Zealand); ML"(‘)'(;Ek‘;fO
launched in April 2017

MINI-EUSO (2018):
precursor on International
Space Station (ISS)
approved by Italian and

. . — Fluorescence
Russian Space agencies, S~

launch foreseen in 2017 N \ETSOBA Y AT itk ov
K-EUSO: bigger telescope & T N\ L
on ISS, approved by
Russian Space Agency;
launch in 2019




Scaled flux E*°J(E) (m?s'sr!eVv'®)

EUSO-Super Pressure Balloon

Equivalent c.m. energy Epp (GeV)

Scientific objectives
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Energy (eV/particle)
observatory
SPB Float Height 110,000 ft = 33.5 km
Weight
Detector]2250 Ibs
Payload J2700 Ibs w/ SIP, Antennas, Empty Ballast Hoppers
Dimensions 1.2m x 1.2m x 3m
Power consumption | 40 W Day, 70 W Night (assumes 20W PDM heater @ 50%)
Telescope Refractor with 2 Fresnel lenses
FOV 11. deg (measured w/ stars)
Camera: 2,304 pixels; 36 MAPMTS (Hamamatsu R11265-113-M64-M0OD2)
Q Data volume: Downlinked ~1-1.5 Gb/day
%%% Recorded ~3 GB/Day w/ 10 hour dark run
®
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EUSO-SPB instrument

Optics: 2 ®1m Fresnel type lenses

+ UV filter (330-400 nm)
FoV = £5.5°

Photo Detector Module: array of 36 Multi-Anode
PhotoMultiplier Tubes (MAPMTs) of 64 pixels

2304 channels in total

Data Processor: readout performed by one ASIC per
MAPMT + multiple trigger levels to filter out

noise and identify events of interest

instrument booth

optical bench

Telemetry for
Commands and Data

+ an infrared camera to
provide complementary
information on the
observation conditions

+ a SiPM Photo Detector in

a dedicated box (talk by M.
Renschler)

Tracker Beacon for
aircraft underflight

Exoskeleton

Ballast Hopper

5

radiator

on "dry shelf"
PDM

Fresnel lens L3
fixed/tight

Fresnel lens L1
adjustable

Baffle &

IR Camera

CSBF SIP

electronics subsytems

“deceleration cylinder”

Electronics Compartment
+ PDM, CPU, Batteries

—————
Lens Box

1of2

UCIRC IR Camera




The first EUSO-SPB flight 6

* launched from Columbia Scientific Balloon Do TEken DtE downioaded
. . Per day 0425: 34 min 0425: 34 min
Facility base in Wanaka (NZ) on 24/4/17 at 22:50 0426: 100 min 0426: 100 min
. 0427: 276 min 0427: 160 min
12 days, 4 hours and 34 minutes aloft 0428: 370 min 0428: 370 min
0429: 338 min 0429: 338 min
* more than 60 GB of data downloaded to ground 0430: 304 min 0430: 304 min
. 0501: 172 min 0501: 172 min
Altitude 0502: 330 min 0502: 330 min
(feet) 0503: ~200 min
120000 0504: 206 min
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Clouds moving in the SPB FoV (averages of 1280 GTUs)



