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Scientific Achievements of AGASA

PHYSICS CONFIRMATION

ENERGY EVENTS VALUE | EVEL

018 — 10185 Anisotropy AT “ verified ’

019.6 Cluster *xk unconf.
020 Super — G> OIS0 challenge




E>101° eV

Equatorial Coordinates

‘Y W S e t I‘Fff:{"'- "::mn
" ! Sy / hd . ":'!"1 .\‘fﬁl\-
S ") i o e h
4 o™ T ] J (1]
i = ] ] 7 ———
}"""--_F. -——r‘:"'-'_ L /_ 20.0
jactic Plape ~_ Sof 7 " >1077eV -
T e e > 10196 @V 1N
Supergalactic Plane e >10190¢ay E' - I
E‘ I E > 10 19.6 eV 1
E | 1 1 1 I 1 1 1 I 1
E B 0 10 20 -
m
= B J
_ panallglonn,
q L L L L | L 1 L 1 L L L L
1] 20 4]

Separation Angle [deg]



I_UU \ I L\U/Z\N /A I_‘}

1ﬂzﬁ|—||||||| T T T T1T7T] 4
| | ; o
- . v
‘025: & i 'l".I
E T 25 . w -'1-*‘ T
v v L ¥
:_.‘ ';‘,-;-?'+"t,‘+{" 5 3 : —-.- .-- Try T. "-l
® et + ) . . s v
i o 10 i o PiBaglienr " p
'l' - 1
mzd___: 2 ‘: = "
- - Uniform sources Y 3
= || — R il
- AT Y HIRes .
- % ' mono
1ﬂ23 Ll I [ I B v 1
‘I[ZI"Ig '102[]
Log ENERGY eV

AGASA HiRes
AGASA energy x 1.0 and x 0.79



and
Interaction
of
extra-galactic
Matter-Particles



GZK cutoff



uper-GZK

uniform distribution over the universe
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GZK cutoff
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MORE EVENTS NEEDED, but also

Super-GZK

Cluster




AGASA x 10 Plastic Scintillator Array
_|_

3-fold Stereo
Fluorescence Telescope



-
: 160 km?2 sr
ble Knoll NOIth Drum

-

o ' * P, Crater Bench
'H!}?z’\»ﬁ&)ffﬁ?a‘cfn-? ' h -+ =2

& o MG

" e by
[ ,:3’*- G‘ ], s 24 x 24 Scintillators
.(*'. V. LALNC N -) (1.2 km spacing)

! : Millard County
3 x Fluorescence Stations | Utah/USA

(120° Azim.View)



Aperture Angular
Rel. .
(km? sr) Resolution
AGASA 162| (=1) 1.6°
TA: 24 x 24 ground array 1371 (9) ~1.00
TA: Fluorescence 670 (4) 0.6°
TA: Hybrid 1 (1) 0.4

AGASA x 12 (~1900 km? sr) in total aperture,
A factor of ( 2 — 4 ) better angular resolution and
Coincidence measurement (=AGASA).



o E > 10 eV ~100ev./
o E > 10%eV ~ 1lev./

TRANSFER
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e 90% of Energy to electron/gamma u
e Small model / composition dependence



Energy Loss in the Air
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GZK Cutoff : Yes or No
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E>101 eV

AGASA

Hybrid event should be
good for LE (10%° eV)
cluster confirmation.
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Muon Signal and Lev-0, -1 Trigger.

E=1u
Muon Signal from Prototype (ext. trig.).
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E>1/3p Lev — 1 trig, ~ 100 Hz for central trigger.

Lev-0trig, ~1kHz /3m? for local event recording and time stamp.




e TRIGGER and DAQ 1. 20 MHz FADC
e 2. GPS time star
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Major Systematics in AGAS/
astro-ph/0209422

Detecto
« Detectlor Absolute gain

Fluorescence Efficiency o Dateitir Linasdiy
Atmospheric Corr.: Rayleigh « Detector response(box, housing)

m Energy Estimator S{600)

Atmospheric Corr. : Mie . ir‘ulE:thitm model, P/Fe, Height -10%

Telescope Calibration iyl ok
+ Lateral distribution function

Reconstruction « S(600) attenuation

+ Shower front structure
« Delayed particle(neutron)

4+ + H+ 4+

Missing Energy (¢ v etc.)

| 0Ot
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Error of Unified Energy Scale



Simulation
& Analysis

Utah: P.Sokolsky®*), K.Martens, C.Jui

Rutgers: G.Thomson,S.Schnetzer, Montana: J.Belz,

Leeds: A.Watson**




2004 — 2009
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