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Super-GZK



Super-GZK

Q <50MpcC

@ GZK



Super-GZK
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AGASA

4o excess beyond the GZK cutoff

1 event/year x 10 year = 10 events

EUSO

700event/year x 3 year = 2100 events
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Extreme Universe Space Observatory
rnatlonal Space Station

Extreme Energy Cosmic Rays
Neutrino-induced Air Showers
Atmospheric Phenomena
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Night glows, Elves, Aurora, Meteoroids, ...
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EUSO 300 X AGASA 10 X Auger
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Detector Element

Weight 1.500ko

Electronics

Focal Surface
Support Struct

Focal Surfac

Entrance
pupil
Lens
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Participant Nations and Institutions

France Italy Japan Portugal USA UK Germany
—APC (Paris) —IASF CNR — Riken LLIP —NASA LUniversity LMPIFR
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—ISN (Grenoble) —INFN Genova —Konan University — University of
— ODP (Paris) —INFN Catania —ISAS Alabama
— CESR (Toulouse) —INFN Trieste — Rikkyo Huntsville
—LPTHE (Paris) —INFN Torino —NASDA —UCLA
— AP (Paris) —INFN Firenze —KEK — Vanderbilt
—LAPTH (Annecy) —University of Genoa —NAO — University of California
—DASE — University of Palermo —University of Tokyo Berkeley
—SA — University of Roma — Saytama — University of Texas, Austin
— University of Torino  —Aoyama
— University of Firenze —KinKi
— University of Trieste — Seikei
— Osservatorio Arcetri  —Kanazawa
— Osservatorio Catania
—CARSO

—INOA



@ ESA Phase-A Study
2002.3~2003.6

@ NASA:MIDEX Mission for Opotunities
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@ NASDA/JSF
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Focal Surface Detector
Baseline design

THE FOCAL SURFACE DETECTOR
HIERARCHICAL VIEW

Focal surface detector
(89 macrocells = 205056 pixels)

Macrocell
( 6x6 basic units = 2304 pixels)

Optical

Basic unit adaptor
(8x8 pixels) R



Multianode Photomultipliers

New Development by RIKEN Group
Higher Photon Collection efficiency

Flat Panel MAPMT
- e R38400-M64 (89%)
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8900-M16

Capacitance (between Anode Pins and the Package)
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Environmentals (system engineering) (R8900-M16)

Robustness against Mechanical Shock and

Vibration
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R8900-M25
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R8900-M25

Gain Map

Individual Anodes Sum
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R8900-M25
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Pulse Shape
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R8900-M25

Vibration Test
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R8900-M36
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EUSO Japan

21 Institutes, 48 scientists
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Photomultiplier Characterization

defined light
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The First Small-scale Prototype
for Characterization of Focal Plane Detector

‘ \ cEUSO0 (centi-EUSO)

double sided fresnel lens (acryl

+—filter (BG3)

f#=1.8

O double sided fresnel lens (acryl

focal plane
1024 pixels curvature radius = 430mm

16 units of H7546UY (R5900-h64.
12%:12% (0.04 5r)
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CEUSO RIKEN iThe hettute of Physical and Chemical Resaearch) 2001



cEUSO at Akeno Cosmic Ray Observatory
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cEUSO Lens Fabrication acryl







Sample Events obtained with ceUSO
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