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atellite Observations of Cosmic Ray Air Showers
Robert Beason and John Linsley

Paper ! T 4-12

Benson, R. and Linsley, J., 1981, Satellite observation of

cosmic ray air showers, In International

Cosmic Ray Conference, 17th, Paris, France, July 137 25,
- Conference Papers. Volume 8
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EAdike events In the TUS detector
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Sergei Sharakin, Oliver Isac Ruiz Hernandez,
Kinematicsreconstructionof the EASike events
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Event Time (UTC) | Latitude | Longitude Location # hit pixels
TUS161003 05:48:59 | 44.08°N | 92.71°"W Minnesota (USA) 10
TUS161031 10:25:18 61.30°N | 155.60°W Alaska (USA) 8
TUS170915 06:30:18 40.31°N | 107.07°W Colorado (USA) 12
TUS171010 04:26:04 | 34.83°N | 77.39°W | North Carolina (USA) 15
TUS171029a 06:30:00 | 3527°N | 110.78"W Arizona (USA) 8
TUS171029b 11:13:26 | 65.90°N | 168.07°W Alaska (USA) 9
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International Space Station (ISS)

»

JEM-EUSO

UV photon

Extensive Air Shower (EAS)




h O

The design of the detector should provide
measurementof UHECRwvith a threshold neat 50 EeV
with statisticsof ~100eventsper year.

The main task is the energy spectrum and anisotropy
measurementsyith uniform exposureover the celestial
sphere

AScientificobjectives

UHECR fluorescent radiation
measurementgrom space

APlacement
Russiarbegmenbf the ISS
AMain technicalparameters

VK-EUSO ¢ Telescope with an optical
Schmidt scheme (a large area of the
entrancewindow anda wide field of view)

V Mirror diameter¢ 3.6 m

V Timeresolution1-2.5 us
V FOV40degrees

V Angularresolution~10¥° sr
V Mass~500- 850kg
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Balloon
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Cherenkov: PeV

Fluorescence: UHECRs EeV

First Observation from near-orbit Below Limb: Search for earth-skimming

altitude with fluorescence technique

tau neutrino (Vr) backgrounds

Above Limb: First Observation of Cosmic
Rays from near-orbit altitude with the
direct Cherenkov Technique

Yt i EUSO-SPB2

ek 6‘% | Stars

*

®

W‘M . x

. OSmic
3 Clouds r * ) Ray(pev)
Lightning,TGBs e T’ i -

Aerosols T ”’96 -
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100 days duration requested 110,000 ft (33 km) altitude

Telescopes 2 1 Fluorescence (FT) 1 Cherenkov (CT)
Energy Threshold ~3 EeV ~10 PeV (TBD)
Sensor Type MAPMT SiIPM
Wavelength Sensitivity UV 300-420 nm (filter) 400-800+ nm
Time Bin 1000 ns 10 ns
Pointing (zenith angle) under study Limb +/- 10?7 (under study)

Field of View (available)

40°x11° (each)

FoV (instrumented)

~35° (azi) x11° (zen)

TBD (16°x4° ?)

Number of Pixels

6912

512

FoV (1 Pixel) 0.2°x0.2° 0.28°x0.28" or 0.4°x0 4°
Pixel Size 3x3 mm 4x4 mm or 6x6 mm
Optics Spherical Mirror, 8 segments 8 segments
Glass common focus bifocal

{modified Schmidt)

Rad. of Curv.=1.66 m

+ camera corrector/filter

no optical filter

Entrance Pupil

1 m diameter (each)

PPMA corrector plate

PPMA corrector plate

Payload Weight

~2500 Ibs (1000 gondola)

~750 Ibs

~750 Ibs

Earth Limb at 33 km Float: 5.8° below horizontal, 649 km from payload
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POEMMA
(Probeof Extreme MultMessenger
Astrophysick

POEMMA-Stereo POEMMA-Liunnb
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