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A Possible Euso Measurement Energy SuperGZK | GZK S.GZK GZK
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The EUSO scientific objective: — = il 18 = 4.3
208 63 40 1.2 85 25
~1000 events/yvear in SuperGZK mode 20.9 9 29 0.8 45 13
>70 events/vear in GZK-suppressed mode || 21 100 16 0.5 16 0.5

EUSO expected statistics beyond GZK cut-off value will allow:

» GZK recovery and Compact source study — GZK-suppressed mode

» Detailed Spectrum study/Compact sources spectra — Super-GZK mode
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Electronics )

single photon counting, fast
10 ns, track time sampling

Focal Surface
Support Structure

Focal Surface

Focal surface, single photon
counting, high pixelization,
2%10° pixels

Fresnel Lens 2 )

Entrance pupil

(Gate time unit) 2.5 msec >

Fresnel Lens 1 )

Double sided,
2.5 m diameter
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Traditional Project Lifecycle
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Lifecycle 2012+

NPG-7120 Nov 2005
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* Define the Mission * Complete the = Build, integrate, verify, launch the system, 'Qﬁerate ”&E
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Approach Phase B

*Complete the Requirements
*Complete Block Diagrams
*Allocation of Functions & Resources
* Definition of Interfaces

*Preliminary design

*PDL complete



JEM/EUSO~MD iR

ELRILEF—ZTI(F5H: E,~ 100V

4% (2.5m—3.5m) x2 reduction.
. FL>X# (CYTOP) &E#rE%ET x1.5 reduction.
= B E R H 2% (SIPMT) x3 reduction.

. SE#EEN)F (LBL) X2 reduction.
. & mETE—F x5 exposure E >1020 gV

e JEM/EUSO (normal + tilt-stagel) :
1800 AGASA/yr = 90 Augerlyr

e Super-EUSO Il brings to 5000 AGASA = 214 Auger/yr
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Duty cycle ~20%
KSKE=4=AS + EUSO
AT R —EEE: E>5x10%V. (E, — 10° eV A BETH)

~ 103 events/year expected according to AGASA ;
~ 10% events/year expected if GZK is present.
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ROADMAP Comparison of expected Exposures for various Experiments.

Experiment
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Scintilaltor

Upward-tau
C.HERENK?V\ __shower has
with no vy, e* . CHERENKOV

ith y, e*

In case fluorescence is not detected for an AS event, the Cherenkov light reflected on
ground-clouds can well mimic the neutrino direct Cherenkov signal. But,

SCINTILLATOR DISCRIMATES TRUE FROM FALSE. Binocular does not solve this.
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What does it mean “TUS”?

Do not try to decode this your self:

-~ KocMunuuyeckunme Jlyuwu
CBepx BCOKUNUX QHepTrumM
of Ultra High Energies

Single eye option




Project Design. Optics

e Segmented Fresnel Mirror « The mirror- concentrator mass
IS less than 20 kg for the mirror
area 1.4 m2.

« Accuracy in mirror ring profiles
+ 0.01 mm.

. Stability of the mirror
construction in the temperature
range from —80° to + 60° C.

. 10 parabolic rings with focal
distance 1500 mm

. the mirror surface is protected
by SiO2

« The mirror development
mechanism makes the mirror

e —— plane with the angular

accuracyVv less than 1 mrad.




Project Design. Optics

e Areal sample of
the mirror
segment
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The Detector Performances
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EUSO angular resolution

M.C. Maccarone,
2003

At high energy.
without Cerenkov
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Energy resolution (clouds included)

The energy of 10°? ¢V events, in a random cloudy atmosphere. can be retrieved....
Using the ASD info, with 17% (RMS) resolution

In self-diagnosis way, with 27% (RMS) resolution
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Scientific requirement 1s 35 g/cm?2 to perform primary separation(heavy.vs.light)

X . I'esolution

Actual result when cloud altitude 1s assumed or no cloud 1s present
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EUSO angular resolution

At high energy,
without Cerenkosr
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E— Downward neutrino acceptance for EUSO

golden Fluorescence only
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Rejection > 104

v" 2% 10! g is the total target mass under the FOV

v" reduction due to trigger efficiency is calculated by full simulation. Clouds distribution is
considered

v reduction due to selection efficiency needed for 10~ proton rejection has been calculated from

full simulation
v" results show a sensitivity around 10 times AUGER for neutrino in the102%V energy region

CRIS, G. D'Ali Staiti, Catania, June 4, 2004 #36
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