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3 ysiwall e Glaneal) clais) -*

[V+,0,A].cnli dmdiall colBUall ld Cilagual) ; Cilagpual) jli) -*

(input directive language )IDL  : <lidaral) cala

Sl el ) A 5l dadgeally ciladedll e waall e cilibanal Cila (5 sing

Cilaslas oda, . ¢ dbad) and ¢ 2oyl Alase ¢ Ay AUl ¢ AEA0Y) deeal) 1 Jie
IS am Lad 5 AT dea e ot Ge el el 5 Aga (e Guguaall AL o
¢ Al I A 5150 e Wl <)<  gmali ) Lo adiay I dswtigl) 5 Al polial
_____ cuéﬁﬂckud;&ﬁ{ﬁ\u&Ylﬂ\Mccg§AH;Q£m

(Il A e 7o dul ol lgde s iy JOAIL ddleiddl e sledll sy Lo Ll
e o iS Clihasall sy iy | Export Tables dedsill Jasiws Jglandl oda e J seasll
[ 1. end @ ety gali ol ol ol il

Task proton:1

Primary proton
PrimaryEnergy \Y:+ PeV
TotalShowers Y-
PrimaryZenAngle + deg
GroundAltitude ¢o m
ObservingLevels ¢+
Thinning Y.e—-¢ Relative
GammaCutEnergy Y.+ MeV
ElectronCutEnergy Y.+ MeV
MuonCutEnergy Y.+ GeV
NuclCutEnergy Y:+.+ MeV

#AddSite Nijmegen o).AYYY deg o.A11Y deg $o m
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Site El1Nihuil

Date Y+*)Y ¢
ADFEF On

ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables

Yy

YY-.o
YYV
Y XY
ARCEC
YY)
YoVYY
Yooy
YA
00 )
00))
Yo )
oo

Yo )
YoVYY

Yo+

#ExportTables YY:Y option L

#ExportTables YY4) option L

#ExportTables YV:o option L

End

ldard) Cale Y+ - J<A
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e Gsing Ly ¢ Al Bl Glawad) O e 5 I Gal d e caldl 1 (s sing

A QU 8 uage 58 Lo e slStaall 8 Aleaiosall Cilas gl Cilisa
Units used:
#
# Depth -—— g/cmY
# Length ---m
# Time -—-— ns
# Angle -—--— deg
# Energy --- GeV

s Sl glaall e calall 138 8 iy Wass Gldasal) cale 8 ool ) Claglail) S
c&_aw\ddccﬁu\@‘)ﬂc@aﬂ\@‘)}ﬂ\cé#\@‘)ﬂ\A;.t C.\U.ﬂ\ulauﬁﬁ
Oe gl ¢ JOAN QB e aad) ol Al ¢ Claguall aae (e 488l gy Ley oabae W) gl Y
o sal) JOLEN 5 Jaall 5 A ailasl
rJie ailSa s Uadll g 5 saas Jila ) gl Cale 8 jedai Uad o ga g Alls 3
EEEE

EEEE Error message from commandparse

EEEE Numeric parameter (s) invalid or out of range.

EEEE >PrimaryEnergy 100 MeV<
EEEE

B Gl e rhpa (6 I AR5
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#
# AIRES Export file
#
# DATE: Y¢/Apr/Y+«\ Y Y::+¢:YY; AIRES version Y.A.:
# USER: basma; HOST: basma-laptop
#
# Task name proton: 1
#
# Task starting date: Y¢/Apr/Y: )Y Ye::Y:0)
# Number of showers \
#
#
# TABLE Y:YY: Longitudinal development: Protons.
#
# Units used:
#
# Depth -—- g/cmv
# Length ---m
# Time --— ns
# Angle --- deg
# Energy --- GeV
#
# Columns:
#
# Y\ Bin #, Y Depth of obs. level, Y Mean,
# o Std. Dev., 1 Minimum, Y Maximum.
#
# >S>>>>>>>
#
#
# GRD YeYeLo0A Y1&Y¥o.V o.YE¢YE+ Y Y.AYoE+ ¢
o.o0YYE+ ¢
#
\ Y.ovyY. R
Yoo
Y 0.V EVYY I
Yoo
SR ARE X N TN R AR
Yoo
VL YAYE ARRRE R AR
Yoo
o YY.Ao g AR CLYY CLEYY
Yoo
1 Yo.sYV g AR CLYY CLEYY
Yoo
\ YY.q4) ¢ EALCYAY ¢y . Y9
EYY .
A Ye.01) ¢ EALYAYA eYL.Y \R&!
¢YY.
q YY.YYY ¢ EAL0AYA ey . \R&!
¢YY.
A Yo.Y+*\o EAL0AYA ¢y L) \R&!
EYY.
AR YA.YVYo oY. VYA ey . Y ¢q

¢ RMS Error,

YVAa.
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Particle density

let+06

let+05

le+04
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profil longtidinale
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nombre des particules
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la profondeur atmosphérique (g/m2)
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( Distribution longitudinale) :(—— s—h!l &3 3l

Pev) «+ dglail d8la 55 Ggis oo gl S Clapuad Jshall a5 6il) o3lef JSEl Jiay
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Task protone

Primary proton
PrimaryEnergy Y+«
TotalShowers Y-
PrimaryZenAngle -+ deg
GroundAltitude ¢o m
Observinglevels ¢+
Thinning Y.e-¢ Relative
GammaCutEnergy Y.+« MeV
ElectronCutEnergy VY.:
MuonCutEnergy Y.+ GeV
NuclCutEnergy Y++.+ MeV

TeV

MeV

AddSiteHodna

Site Hodna

Y¢

c.Y deg ¢.o

Date Y+«\¥
ADF On
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
ExportTables
end

© ¢

ARRECIR
YoYY
YY)
YY+o
VYV
YY)
YYVY
YYAQYy

deg o+ m

Crac AL ) 8 Lagiind a0 Uyl 3l A gl i SLEN amjad) 5 1 ghall pans 5 5l wigs
. ELNUIHILE sisiis )¥) aeayall (AGASA ALl da sall ¢ 45 e ¢l sa) dal

L Al Ciliaial b Alies Lede Aliasal) il

D lshll @)l
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distribution longitudinal
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distribution latérale
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Mev: Mégaélectronvolt () o ev)

Gev : Giga électronvolt() * ‘ev)

Tev : Téra électronvolt() * "ev)

Pev : Péta électronvolt () + “ev)

Eev: Exa électronvolt( + "ev)

Zev: Zétta électronvolt() + ' ev)

N N |

Cp%

- -~

4 al LJ\QQ\\\j

Prop VoY Ae il jaic A ) shY) (bl 3as s Mpc : Mégaparsec

\ARRN

s ™ e o g A8l Gl sas 5 Erg

ASladl Aalall Clagled) JS Gadly il Gale e e

>>>>

>>>>

>>>> AAAAA ITIT RRRRRR
>>>> AAAAAAA ITIT RRRRRRR
>>>> AA AA 1T RR RR
>>>> AAAAAAA 1T RRRRRR
R-shower

>>>> AAAAAAA 1T RRRRR
Extended

>>>> AA AA 1T RR RR
Simulations

>>>> AA AA ITTIT RR RR
>>>> AA AA ITTIT RR RR
\

>>>>

>>>>

>>>> Departamento de Fisica,
ARGENTINA.

>>>>

>>>>

>>>> This is AIRES version Y.A.:
>>>> (Compiled by basma@basma-laptop, date: Y:/aoi»t/Y+«)+) ++
HOST: basma-laptop, DATE: Y¢/Jun/Y )Y

>>>> USER: basma,
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Task Name: protono

Current date and time: Y&¢/Jun/Y: )Y YA:gY:YYV
Processing started at date: Y&/Jun/Y: )Y YA:¢::¢)
Processing ended at date: Y¢/Jun/Y )Y YA:&e):V1
Total number of showers: \
Number of processes: )
Number of runs: )
Total CPU time: ¢¢.YY sec

Avg. CPU time per shower: ¢.¢Y1Y sec

>>>> SUMMARY OF INPUT DATA
>>>> 0 e

>>>>

>>>> PARAMETERS AND OPTIONS IN EFFECT.

>>>>

>>>> " (D)" indicates that the corresponding default value is
being used.

>>>>

Task Name: protono

RUN CONTROL:
Total number of showers: \ o

(D) Showers per run: Infinite
(D) Runs per process: Infinite
(D) CPU time per run: Infinite
FILE NAMES:

Log file: protono.lgf
Binary dump file: protono.idf
ASCII dump file: protono.adf
Compressed data file: protono.grdpcles
Table export file(s): protono.tNNNN
Output summary file: protone.sry

BASIC PARAMETERS:
Site: AGASA
(Lat: VYo.YA deg. Long:
YYA.o+ deg.)

Export table 3.0.1.1.9_7_” JIN Y paxa
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Y++Y  :Longitudinal development: Gamma rays.

AR . Longitudinal development: Neutrons.
AR : Longitudinal development: Protons.
\Y.o : Longitudinal development: eand e

VY+V : Longitudinal development: mu and mu
Y YY) Longitudinal development: pi and pi
YYVY : Longitudinal development: K and K
Y++) : Lateral distribution: Gamma rays.

Y+ ¥ : Lateral distribution: Neutrons .

YY.e :Lateral distribution: eand e

Yy.

<

: Lateral distribution: mu and mu
YY\VY : Lateral distribution: pi and pi

YY\Y : Lateral distribution: K and K
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Abstract

Cosmic rays are particles that reach Earth from different Sources in the Universe,
like Sun, supernovae, other galaxy, AGN and GRB. Once reaching Earth
atmosphere, primary cosmic rays interact and produce air showers. Those showers
contain billion of particles, called secondary cosmic rays.

In order to study cosmic rays air showers, we use Monte Carlo public code as Aires.

We studied lateral and longitudinal profiles of high energy cosmic rays air showers.
We studied the air shower properties in different observation sites, and we focalized on
AlHodna site, based in M'sila, where we found similar propreties of air showers as in the
Japanese site AGASA

Résume

Les rayons cosmiques sont des particules qui arrivent a la terre a partir de différent
sources dans I'univers, comme le soleil, les supernovae et les autres galaxies.

Quand un rayons cosmique interagit dans I’latmosphérique de particules appelées
rayons cosmiques secondaire

L’étude de talles gerbes se base sur simulations numériques utilisant des codes mont
Carlo, comme le programme Aires.

Ce dernier permet I’étude des profils latéral et longitudinal de le gerbe atmosphérique

Nous avons étudie les propriétés des gerbes atmosphérique dans un observatoire du
rayons cosmique ALHODNA basé a M’sila.
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