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EHE CR & v Air Shower Detection

Atmosphereisagood Calorimeter.
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Air Fluorescence

500/m?

1~2km

» Air Fluorescence Detector
— Total Absorption Calorimetry
— Long. Development => PID
— Fly's Eye, HiRes, TA
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Ground Sampling Array
— 2D-sampling e & y

— Energy: MC+p (600m)

— Little power of PID

— AGASA, AUGER, etc




Akeno Giant Air
Shower Array
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Zalar pore! and
slactronic box

Three 9"
P Tubes

White light
diffusing liner
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Auger

AGASA x
3000 km?

1600 surface detectors, 1.5 km spacing, triangular grid
4 FD buildings at the periphery, with 6 telescopes each
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Extragalactic CR Origin

I—kpc ZB G I—Mpc ZB nG
O~ —F—=—¢
1. Magnetic deflection: | E. ’
2. Model Simulation 7B

=> EHECR (>10'%V) can point origins.
3. Measured Spectrum Structure
=> Extragalactic origin of EHECR

_leV

eV



L
ek & & &
p 18 S :
&y & b & L]
&
—_— - *‘ & L + + |
') i r v 4 4% & 1 b
D
=
A &
= a7
r-j &
'-}'f ¥  HiRes +
e 8 AGASA &
" Fly™s Eye
¢ Y akui=k
o Haverah Purk ,
' " T

E [eV]

Bahcall & Waxman, hep-ph/0206217

>

>

~ 20%

I B2 [s:"-.f']'“l-'m: it ]

' b

v HiKes +7: 5%
¥ B AGASA ~11%
&  Fly's Eve Hi
¢ Yakutsk —1 Gty
o Huverah Park | +| 5
10" " T
E [eV]




-E -
k . AGASAE > 10™5ey 5 * AGASA E > 10"™%V
£ o Hikes.| E > 10™5ev ,: o HiRes-1 mono E > 10"V ]
2 T mono R T z « HiRes-Il mono 10"V < E < 10"V
E o HiRes-I1 miomo 100 eV < E < 100 ¢V 2;' ol © Original FE stereo spectrum
= Original FE stereo spectrum = [
=
I N
104 N
| ]
I~
AGASA: PRL 81 (1998) 1163 |
HiRes, Fly’'s Eye: ICRC2001
Iﬂ i b1 bt gagl 1 pg 1 1 reel 1 kg a1l i Ll 4 S8l 1“_Ll.| . al , Lo . il .
T i T T w 10" 10" 10" 107 10
Energy (eV Energy (o)
. TA (1997-)
1) =>
°®
[ ]
2) E>10195¢V => ‘ .
=>
3) E<10¥eV => i

1|



HiRes-MIA |7
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HiRes Stereo
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doublet: 5
triplet: 1
=> 50

(astro-ph/9902239)

BRDHE (Arbitrary Unit)
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vy -loud BL Lac

P(d ) vs 0

Galactic magnetic field: spiral model

B.=0; Bs=Bcos(p); By =B sin(p) anti-symmetric
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Here R = 8.5 kpc - distance to the Galactic center. v J}’HJ‘ ]
Constants b, 3, ¢ and h are axpressed through 4 paramelers: ]
Bo=14uG — local value
p=—8§° — pitch angle :
=-05kpc — distance to field reversal i vl ol
h=15kpc — extentin halo 6
o Black: Q=0+
= disc e s Blue: Q=+

symmetric anti-symmetric REd X O —



Advantages of AIr-light Technique ?‘
Ashra-

1. ower Development 2. Stereo Observation

Hybrid Stereo
/ \ Ceren.& Fluo.
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Unbiased and Redundancy M easur ement
=> Precise Prim. Energy and Direction
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