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Fig. 1.1. The ionization as a function of the depth in the atmosphere. The diamonds
are from the flight of Kohlhorster and the circles and asterisks are from the under-
water measurements of Millikan.
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5.3: Red circles denote the spectra measured by CREAM II for the pri-

mary cosmic ray nuclei: Carbon, Oxygen, Neon, Magnesium, Silicon, and Iron. The
data are consistent with both the space-based HEAO and CRN measurements and
TRACER and ATIC 2, two other balloon-born instruments utilizing different de-
tection techniques. The dashed lines represent power law fits to the CREAM data.
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Fig. 2.— The relative elemental abmdances of 70280 Mev /nocleon cosmic rays [closed circles,
taken from Tab. 2 by Smpeon, 1953 ) compared to the eolar eyetem abundances [open circles, taken
from Tab. 38 by Lang, 1980 nommalieed to 5i = 107,
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Fig. 4.4. Magnetic field strength (length of arrows) and direction in the galactic
plane for the BSS model [76]. The field reversals can be best seen close to the
galactic center where the field values are higher. The field is not plotted within 4
kpc of the galactic center because of the very high uncertainty in this region. The
positions of the galactic center and the solar system are indicated.
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FLY's EYE TECHNIQUE

FIGURE 6.3 “Fly’s Eye” phototube apertures. Shaded region represents light from
EAS striking the detector. The solid line indicates the EAS trajectory across the
sky.
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Figure I7: Fly's Byc technique [14].
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Figure 1: Single HiRes detection Figure 2: The first cosmic ray track
unit. The 2.0 m. mirror focuses observed by the prototype HiRes de-
nitrogen fluorescence from the EAS detector (January 20, 1991).

track onto the PMT cluster.



AGASA

I T 1 T ] ' T 1 T T {

A L ]
E L

> 5000 ¢ : el .
i ® . - . |
- ’ @ -
o - . LS
5000 |- ) - .

| L ) L } ) L f |

-10000 -5000 0

Xxm

Electronics

Solar panels
enclosure

Battery box

3 — nine inch

photomultiplier & Plastic tank with
tubes 12 tons of water

scintillators(3 cm thick)
} « photomultiplier

A

amplifier




26

10 T T TT1] T R T
= - 7
B Q?“% o
_ ©F
[aV]
> = =
@
i 25| 2
% 10 F 6 a . 41
e 8 L
o - -a..,+1o . ]
@D o R
‘}'m Ll TP g"' R + g
E ¥ 3 P
) 5
i Y .
% (R Uniform sources 3 ]
102‘3 O O O i B i | S N T 1 | |
10‘19 1020
Energy [eV]
T ! T 5 5 T Ty T
- * 10
LA l
v
e, 7 # B |
O T - w + [ i h
— [ ] ] Y !
,._UJ ¢¢Or:|o ﬁ]uﬁlﬁleel{]"l"! i 1) : poo n
w OOOO . ¢ . F ‘|-' .w iAd
2y gy, ] e I 8)e, ¥
£ A o”’?’f*fi ® e m W »
s 10%* ks :T . | L+T T+ 4 10*F |'+'_|_ T .
@ |¥T T | [
o 7 T d o *
w D\
m e o HiRes!-HiRes I : )
= o m Akeno- AGASA *
v v Yakutsk
1023 I AL _.ITI.II ________ T‘.- L= IIII , II 1023 III IIII IIII I II
10" 10" 10" 10%° 107 10" 10" 10%°
E, eV E, eV




1e+12 T T T T T T T

1e+10

1e+08

1e+06

Ng(X)

10000

100

800 1000 1200 1400 1600
X [g/em?]

Figure 5.3: Number of electrons N, (X) in an electromagnetic shower initiated by a photon
as function of the depth X for primary energies 1011, 102, ..., 10% ¢V; the shower
age g is also indicated.
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