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Atmospheric density, Slant depth
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Example of shower parameters at 5000m vertical showers
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Distributions of fraction of energy iny and e*
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Parameterization of fraction of energy iny and e+
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Fraction of showers above a fixed threshold

i E=5TeV = E=1TeV = E,=0.5TeV
¥ E=0.1TeV & E=0.05 TeV
> ] FRTe @ensgeeR e | IO L
2 g :
O y |
] 1 ¥
ALOTTE % E
O K
@ ¥
) _2 i _; ':'4‘5,.‘ N
210 *
o -
S .
& yal
1073+ i i s
4L A} _
10 - . | C

800
Slant Depth [g/cm”]

gamma

# E,=5TceV

Fraction E,; >10 GeV
2 3

—

<
(]

o

=
L

* E,=1 TeV

“E =05 TeV

* E,=0.1 TeV ** E,=0.05 TeV
- F& "' % rﬁf&% m-‘ W" ] IL-’,. d‘) I ] I -
o ..U N _,:;':- o A
O X,
r‘_}.
- " '~ -
Wy
- LR
& E N -
- .N._.‘,'x -
TN X e
Ay /"'\
oy x
= #
l"\l
B .A\
- A -
g 1 1 | el |

800

Slant Depth [g/cm?]

proton



Muons:
at least two muons within a radius from the core
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Mixed arrays

results not at ICRC, but use it reconstruction ...



Detector concept

Optical isolated
WCD- units:

mixed density array:
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gamma ray proton
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Angular reconstruction using likelihood fit
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A reference observatory

Altitude = 5000m
Fill Factor =1

Unit size = 4m x 4m

Array size = 200m x 200m

Assumed: Muon counter

Unit Energy Threshold = 10 MeV array + perfect EM-

calorimeter of same
dimensions

Trigger Multiplicity > 10

Events from zenith =20, on the array and
uniformly distributed on array
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Different (uniform) array properties
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Unit density

“Naive Gamma hadron separation”: Ny= 2

N i,y P L B UL — T T
C\\/}:L 1 -------------------- \ p
10-1- 100 % |
- 75 %
: .......... 50 %
i 25 %
R 10%
10? 10°

E, [GeV]

16



Array size

Or_1 [T T 1T I I I I 1T 1T I I I ] ® I T 11 I I I I T 1T I I I I
Q
|S— - — oy 1
— S
w 4- 5 am 1
- | ’ R4
O i p; B _
~ N . /~I ',';
KRV
L — O ’ IR A2
O B 4 ’ c' 4 -
T~ n 7’ ; ‘ ,'
3 e ~: ~~~~~~ ‘ o $|-‘ /'l S /,
[ i - -~~~ 100mx100m -
‘”"ﬁt'\ >‘ ; B ': 4
- T :\ — _I~ ": II
- NS - ] N 120mx120m il
- \‘§s\~ . — I~ :: ,' I
‘\" .fs\ I 3 ’ p—
P - 0.5~ » & e 160mx 160m
- EUORN - / Sod
.\ '.":‘\‘\ N | I~ :_.' ,' 7 —]
- : 200mx200m
- N N ”":':\,: . ] il ::: 'llll
| N, L NS ] | B . |
S ey == 400mx400m
1 - S 3 ~~‘~~,.---j______:_' == R ","/
e - B ", ’ 1
N l' 4
- — R
i i L i
’

[ L I O.....|2 | .......|3 I
10 1OEY[GeV]

17



Array size “!“
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Array altitude

Simple old reconstructions...
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Array altitude
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Energy threshold
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