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Introduction to CORSIKA
● Due to the limitting flux of high energy primaries, the indirect measurement of Extensive Air 

Showers (EAS) is only detection technique.

● The EAS is measured to identify the properties of primary,
● Direction: relative arrival time
● Energy: shower size
● Type: particle contents / shower shape

● Analyzing the experimental data on EAS requires a detailed modelling of the cascade which can 
only be achieved by detailed Monte Carlo calculations taking into account all knowledge of high 
energy strong and electromagnetic interactions.

● CORSIKA (COsmic Ray SImulations for KAscade) is a detailed Monte Carlo program of the 
development of EAS in the atmosphere.

● Photons, protons, nuclei, or any other particle can be treated as the primary.
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Introduction to CORSIKA
● Along with tracking and decay in atmosphere, CORSIKA code is developed on the basis of three 

well program systems.
1. High Energy hadadronic interaction model (> 80GeV):

QGSJET
SIBYLL
EPOS-LHC, ...

2. Low Energy hadadronic interaction model (< 80GeV):
FLUKA
GHEISHA, ...

3. Electromagetic Interaction:
EGS4
NKG

● 1 and 2 are the source of systematic uncertainty.

● Tuned at collider energies, extrapolated to 1020 eV
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Co-ordinate system in CORSIKA
● Defined with respect to a Cartesian coordinate 

system with the positive X-axis pointing to the 
magnetic North, the positive Y-axis to the 
West, and the Z-axis upwards.

● Origin is located at sea level.

● Zenith angle θ is measured between the 
particle momentum vector and the negative Z-
axis.

● Azimuthal angle φ between the positive X-axis 
and the horizontal component of the particle 
momentum vector (i.e. with respect to North) 
proceeding counter-clockwise.
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Particles in CORSIKA
● For Nuclei

A * 100 + Z,

2 ≤ A ≤ 56

● Particles with code from 116 
to 173 are only available in 
CHARM or TAULEP option.

● Cherenkov photons can not 
be a primary particle for an 
air shower simulation.
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CORSIKA Installation
● The Code corsika-76900.tar.gz can be obtained from 

the URL: ftp://ikp-ftp.ikp.kit.edu/corsika -v760 using 
login and password (which you get by e-mail).

● Decompress the download and go to directory corsika-
76900.

● Prerequisite compiler: gcc and gfortran (or g77).

● Type the command ./coconut to start installation and 
select the following,

1. Select compilation mode
● Select option 2 if you do not know the compilation 

mode of your  machine, the system will detect 
compilation mode of your machine.

ftp://ikp/
ftp://ftp.ikp.kit.edu/corsika
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Hadronic interaction models selection
2. Select high energy hadronic interaction model,

● QGSJET-II-04
SIBYLL 2.3c

3. Select low energy hadronic interaction model,
● FLUKA code is distributed seperately. Install 

FLUKA prior to install CORSIKA.
● Use following command to set path to the FLUKA: 

export $FLUPRO=flukadir
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Detector geometry and additional options
4. Select detector geometry

● Horizontal flat detectors
(GRAPES-3, KASCADE, ...)

● Non-flat (volume) detector
(MAGIC, HESS, ...)

● Vertical string detector
(IceCube, ...)

● Select additional options

● Cherenkov, Thinning, PreShowers, Neutrino, 
Stack Input, Charmed particles / Tau lepton, ... 
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Additional options

● On successful installation, ./corsika76900Linux_SIBYLL_fluka is created in run subdirectory. 
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Input (steering) files
● Contains

● shower parameters
● options parameters
● output parameters

● RUNNR: Run number of this simulation.
0 ≤ NRRUN ≤ 999999

● EVTNR: Event number of 1st shower. Next, EVTNR + 1.
1 ≤ EVTNR ≤ 999999

● NSHOW: Number of showers to be generated in a run.
NSHOW ≥ 1

● ESLOPE: Slope of the differential primary energy spectrum.

● PRMPAR: Particle type of the primary particle. See table for particle code. Primary neutrinos can 
only be used in the NUPRIM option.
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Input (steering) files
● ERANGE: Lower and Upper limit of the primary particle 

energy range (in GeV).
1.0E11 ≤ ERANGE ≤ 1.0E20.

● THETAP: Zenith angle range.
0 ≤ THETAP ≤ 70.
For θ > 70, you should use the CURVED option.
For the UPWARD option, 110 ≤ THETPR(i) ≤ 180.

● PHIP: Azimuth angle range
-180 ≤ PHIP ≤ 180

● SEED: Fix the sequence of random numbers. At most 7 
seeds are used, at minimum 2 seeds should be activated.

1: Hadron
2: EGS4 (e/m)
3: Cherenkov. For other options, see 
CORSIKA_GUIDE7.6900.pdf● OBSLEV: Observation level above 

sea level (in cm). 10 observation 
levels can define.

●
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Input (steering) files
● FIXCHI: starting point of shower primary in g/cm2.

● MAGNET: horizontal and vertical component of the Earth 
magnetic field (in μT).T).

● HADFLG: first 5 numbers related to HDPM (obsolete). Last 
fix the nuclear fragmentation

0 – None
1 – Full
2 or more – Realistic

● ECUTS: KE of particle in GeV. (Had, Muon, Ele, Photon).

● MUADDI: additional information on muons at their origin is 
written in output file.

● MUMULT: muon multiple scattering type
F – Gauss approx
T – Moliere's theory

●
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Input (steering) files
● ELMFLG:

NKG: approximation for LDF
EGS: real MC for e/m particles

● STEPFC: electron multiple scattering length factor.

● RADNKG: maximum radius for NKG lateral distribution 
function.

● LONGI:  switch on/off longitudinal profile and fit. 

● DIRECT: Path for output directory.

● DATBAS: switch on/off .dbase.

● PAROUT: switch on/off binary DATnnnnnn file, switch 
on/off tabular output .tab file

● Please read the CORSIKA_GUIDE7.6900.pd for details and particular options...

●
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RUN1, Vertical proton
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CORSIKA flow diagram
● CORSIKA can run by following command: ./corsika76900Linux_SIBYLL_fluka < all -inputs > out.txt.
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Output files
● Several types of output files. The important ones are listed below

1. Control output (text file): contains control information about the simulation run, the program 
version with interaction model, steering keywords, physical constants, atmospheric model, and the 
primary particle.

2. Particle list (binary files): cannot be read directly using text editors, must be processed to convert 
into ROOT format.

● DATnnnnnn: contains the secondary particles data of shower.
● CERnnnnn: contains data for Cherenkov photons.

3. Histograms (.lhbook File Output): contains histograms produced by the LONGitudinal profile and 
energy deposit, ANAHIST, AUGERHIST and MUONHIST.

4. DATnnnnnn.long: contains a table of the longitudinal distribution of particles numbers and energy 
deposit.

5. DATnnnnnn.dbase: consists of parameter words enclosed within # marks, followed by information 
on the corresponding parameter. In the AUGERINFO version this file is named as DATnnnnnn.info.

●
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Output plot
● Type ./map2png [options] <CORSIKA DATnnnnnn file> <output PNG file>

● ./map2png -log DAT000001 Proton_Ver.png

● Type eog Proton_Ver.png

●
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RUN2, Vertical iron
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RUN3, Inclined proton
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RUN4, Vertical neutrino 
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