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density /em® | g/em?
mass overburden cm’
angle ad 2 rad
wavelength

1) For output files also nsec is used.
2) For in- and output files also © is used.
3) In some subroutines also TeV is used.

4) No Earth magnetic field considered.




CORSIKAH i+

Particle

CORSIKAH4A200%
MRLF, FLERIA LA
S E-COSIKAF
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» Option

DPMJET

EPOS

QGSJET

SIBYLL

key words

DPMIET T O
DPJSIG T

EPOS TO
EPOSIG T

QGSJET T O
QGSSIG T

SIBYLL T O
SIBSIG T

(R BEAH ELAE A

Option
FLUKA,

FEL R AR ELAE H
NKG

EGS4

SR TR

GHEISHA

RADNKG 200.E2 ELMFLG T T



Cherenkovik i & 4%

» CherenkovitFiE Kk CERWLEN
> i B e AR R R I ACHRASE T R A 5 R, (ER 0 R s AR LT R U e T2 M 5/, R 56 180 R B 3 R

THREMECK o
> KA CEFFIC
> IIANIE R T CORSIKA A 225 fe KA.
> RET
P> WAVLGL WAVLGU 3K Ji [
» Defaults = 300., 450.
» Limits are: 100. < WAVLGL < WAVLGU < 700.
> CERSIZ
» Default=0. (IR0, =ik#FEEHEGRA-arrayfsize)
» Limitis: CERSIZ >= 0.

> CERQEF CERATA CERMIR (751 H CEFFIC %)
» Defaults=F, F, F

» CERQEF : If .true., FERMZIZ =T, HAHquanteff.dat (1
» CERATA :If .frue., ZERZNGT RIS, A atmabs.dat 32t
» CERMIR : If .true., eI RIS Z, HHmireff.dat X+

> AARIEIRIEE B B % BB EUX =40



>

NCERX NCERY DCERX DCERY ACERX ACERY

NCERX
NCERY

ACERX
ACERY

vV v v v v Vv Y

DCERX:
DCERY :

Format = (A6, 2I, 4F), Defaults = 27, 27, 1500., 1500., 100., 100.

L X [A) BRIz B 1R 2L

Ly B AN

XJ7 ) B 328 B3 2 1) FA) [ .
Y77 ) B 78 5 . [R) F) [] R
L X ] S m R A K.

Ly 5 B I K

|CERML XSCATT YSCATT
» Format = (A5, |, 2F), Defaults = 1, 0., O.
» [CERML XS4 25 & 1) FH i iR 2.
» XSCATT : xJ7 [ # s Ju B -XSCATT<x<XSCATT
» YSCATT : yJ5 4% &3t -YSCATT<y<YSCATT




THINZE T

> YT ERE R HEGGEEE T 10%e VT, FERKEIAFMEEE . N T 58RI 8)
CORSIKA#ZfE 7 THINIE IR

> R

> EFRCTHN WMAX RMAX

» EFRACTHN: 4/kZikiFHfeE /N TEFRCTHN*EO (JR#IF L MIfER) I, THINFHWB AIEIEH . HE
W — NIRRT RAER — R RIGE B, AN 28 B IX AR IR E .. WMAX A& RRE, A
H AR, B AATTHING

> RMAX: AT iE a1, X EEln S A IR GCR+ n] LE R B A it ik Fi&prob oc(r/rmax)*,
FH N I E F 3 LA 1 /prob.

> THINPAT WEITRAT
> THINPAT WEITRAT
> THINRAT = E,, .. /Eippae ANA WEITRAT = WMAX,.. /WMAX, .,

» THINH 5THINEM R Rk BH b7 —. Wik FETHINH, THINSSS:Z T FIEFRACTHNIE [ 2 B BEhi F I Re
ERME, WEFETHINEM, THINSSERFZHHEFRACTHNTS R T I BEE R E.
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VvV vV vV vV vV vV vV vV vV vV VvYY

NRRUN B b S 344
SHOWNO PR30 IR 58 — A~ 451 1) i 5
ISEED (1,2,3) BENLFPT
NSHOW  ZS IR A4 B 25451 £
PRMPAR 40, =451 ) B A7
LLIMIT ULIMIT #3480 Z51] [ ge == Ju fEl (GEV)
PSLOPE i 5%k
THETPR(1) THETPR(2) KI5 £ 75
PHIPR(1) PHIPR(2) J5fi faiulEl
MODATM KSR (304 AL nl %2 WL TF-iiH)
BX EX HiiZizsmE (K VPriY,, TE)
TNKG FEGS HiRiAH EAEH
» TNKG: (T)HFIFINKG e& Bt 55 e s 2 Bk
» FEGS: (T)FIFHEGSAR T+ i ek (FRIRHEREALA T
> UHRIEFE T Cherenkovit i, NIFEF 2 HEJGFFEGS4
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I &=

B

>

STEPTC H¥Z XK E
» Format = (Aé, F), Default = 1.
» Limits are: 0. < STEPFC < 10.0

> WIER S HUE I K REA R D AU [R], (H 2 i

FELT ) 0 A1 i PE AR A

» STEPFC = 10., CPURJ LA 1.7 5 1)1 [H]

» STEPFC = 0.1, CPURZH 55 AR,

RADNKG NKG & #4111/ H vu
» Format = (A6, F), Default = 200.E2
» Limit is: RADNKG > 100.
» N 428 100cm

3

Al
Ch

@i




=l
= /3

ELCUT(i), i=1... 4
Format = (A5, 4F), Defaults = 0.3, 0.3, 0.003, 0.003
Limits are: ELCUT(1)>=0.05 ; ELCUT(2)>=0.01;
ELCUT(3), ELCUT(4) >= 0.00005
ELCUT(3)<0.08 [EIIf1EINKG i & it 5 1) BIE
Hadron, Muon, electron, phofon

AR R 25 ) 1B LI %

LLONGI THSTEP FLGFIT FLONGOUT
Format = (A5, L, F, 2L), Defaults = F, 20.0, F, F
LLONGI : If .true., fEfES K EILIEY, BB, Bri,
RO FEEA IR T, FHFASMAFTTIRNgER St R IR
THSTEP: idx IR ERIZZK (g/cm?)
FLGFIT: if .frue., X9 [a) & & th &t 1T 0 &
FLONGOUT: If .tfrue., HAZ|—PMSLHI3CF, DATnnnnnn.long,
if false: B ADATnnnnnn X #F1LONG #subblock /A




\'II
/

I =

—
d

e

> FMOLI muonff] 22 Ikt
» Format = (A6, L), Default =T

» FMOLI : If .false. MuonE‘J%YZ\%&EﬁUﬁH TR T
5L, I truel XF AP ICHUS R A 52 BLURER R, X7
BRI T AR 2 BLIR EEAR R -

> OBSLEV/ (i) MR T B3k e
» Format = (Aé, F), Default = 110.E2
> MAXPRT #i i FE 4 B 1 S50 4

» Format = (Aé, ), Default = 10
> DSN i friesss, BE—EBU “/” R



IPNGS

RUNNE
EWVTMNE
SEED
SEED
SEED
NEHOW
FRMEPAR
ERANGE
ESLOPE
THETAF
PHIFP
QG2JET
QGESSIG
HEDFLG
ELMFLG

100400
] 01

STEFPFC

FADNEG
MAGNET
ECUTS

LONGT

MUMULT
MUADDI
CBELEV

.00E4

23

ARRANG ]
MAXPRT 1C
ECTMAE |

DIRECT /

CERARY
CWAVLG
CERSIZ
CERFIL
CSCAT
DATBAS
USER
HOST
DEEUG
XIT

1000 .,

host
F

015 .015

=r/corsika/run/
1500, &80, &50.

1000,

999999999

number of run

f first shower event

geed for hadronic part
d for EGS4 part
for Cherenkowv part

showsrs to simulate

imary particle e (ircn)

1mary

enith ang

range azimuth angle
QGSJET for high -«

magnetic field ce
vy outa: hadr. muon

{eom)

(GeV)

angle en north to array-grid

max. no of prin events

1t gamma
ry of particl

Cherenkov wave
bunch size Cherer

user name data b
name for data b
g flag, log. unit,

(om)

file
file
lelayed debug




7= CORSIKA (./coconut)

Compile in 32 or 64bit mode *?
1 — Force 32bit mode [CACHED]
2 — Use compiler default ('"-m64' on a 64bit machine)

Which high energy hadronic interaction model do you want to use
DPMJET 2.55

EPOS LHC

NEXUS 3.97

QGSJET 01C (enlarged commons)

QGSJETITI-04 [CACHED]

SIBYLL 2.1

VENUS 4.12

o

W L

n

6
s

Which low energy hadronic interaction model do you want to use ?
1 - GHEISHA 2002d (double precision)
2 — FLUEKA [CACHED]
3 — URQMD 1.3cr

Which detector geometry do you have ?
1 - horizontal flat detector array [CACHED]
2 — non—-flat (volume) detector geometry
3 — wvertical string detector geometry




Which additional CORSIKA program options do you need ?
1 - Cherenkov version for rectangqular detector grid
2 - Cherenkov version for telescope system (using bernlohr IACT C-routines)
3 - apply atm. absorption, mirror reflectivity & quantum eff.
"4 - external atmosphere functions (table interpolation)
(using bernlohr C-routines)
5 - THINning version
6 — NEUTRINO version
7 - shower PLOT version (PLOTSH) (only for single events)
72 — shower PLOT(C) version (PLOTSH2) (only for single events)
8 - interaction test version (only for 1lst interaction)
9 - SLANT depth instead of vertical depth for longi-distribution
a — CURVED atmosphere version
b - UPWARD particles version
- view-cone version
ANAlysis HISTos & THIN (instead of particle file)
Auger-info file instead of dbase file
Auger-histo file & THIN
Auger Cherenkov longitudinal distribution
PRESHOWER version for EeV gammas
MUPROD to write decaying muons
COMPACT particle output file
annitest cross—-section version (obsolete)
LPM-effect without thinning
STACK INput of secondaries, no primary particle
primary neutrino version with HERWIG (NUPRIM)
PARALLEL treatment of subshowers
- CHARMed particle/tau lepton version with PYTHIA
gt — TAU LEPton version with PYTHIZ
s — preHISTORY of muons: mother and grandmother
u - TRAJECTory version to follow motion of source on the sky

c
d
=
£
g
h
i
J

k
1
m
n
P
q




- Photons counted only in the step where emitted
- Photons counted in every step down to the observation level
(compatible with old wversions but inefficient)
3 - No Cherenkov light distribution at all [CACHED]

Do you want Cherenkov light emission angle wavelength dependence ?
1 - Emission angle 1is wavelength independent [DEFAULT]

y

2 - Emission angle depending on wavelength

Your final selection to build CORSIKL is:

options: QGSJETII FLUKA FLUKADIR HORIZONTAL TIMEAUTO M32
selection: CERENKOV INTCLONG CERWLEN CEFFIC

Configuration is finished. How do you want to proceed ?
f - Compiling and remove temporary files [DEFAULT]
k - Compile and keep extracted CORSIKA source code
n - Just extract source code. Do not compile!
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vV v v Vv Yy

Corsikaia 17 At i A

BAT
B

o

<EEREk input

SRR 8k, root

B X4 : CERnnnnnn, DATnnnnnn, DATnnnnnnn.long
3 U Y 2 block 4

1 blockfl£214sub-block.

sub-block %273 word, /) wordJE N4dbites

>

>

>

sub-block®#— /M wordA , TN RUN header sub-block, g3 7T ARENBREEA
K5 & (table 7)

%Isg?-&lo§§%~/|\word% , A event header sub-block, i&F 7 HEHIEHF K1E
B (table

nsub-blockZ —4AwordH , NALong sub-block, 237 EHIKIYH
REEE (tlable12)

!l@[lsub-block%—/l\word% ,  NAEvent end sub-block, 23 T HHIMELE R KIS

nsub-block®E— A word} , N-Arun end sub-block, g3 7T HELE RN EER

fEdata FrEEKIsub-block®, &4 sub-blockf 39sub-sub-blockZlf%, /1 sub-sub-
blockf &7/ word. FRHHRFAFHIEBHMAMET . (table 10, 11)

214, &4
ESH273

=

¥ H



Runheader sub-block

Run header sub-block: (once per run)

- = - - — runheader
No. of word | Contents of word (as real numbers R*4)

‘RUNH’

run number

date of begin run ( yymmdd )

version of program

number of observation levels (maximum 10)
height of observation level 7 in cm

slope of energy spectrum

lower limit of energy range

upper limit of energy range

flag for EGS4 treatment of em. component
flag for NKG treatment of em. component
kin. energy cutoff for hadrons in GeV

kin. energy cutoff for muons in GeV

kin. energy cutoff for electrons in GeV
energy cutoff for photons in GeV




EventHeader sub-block

Event header sub-block: (once per event) Run header

No. of word | Contents of word (as real numbers R*4)
‘EVTH’
event number
particle 1d (particle code or A x 100 + Z for nucle1)
total energy in GeV
starting altitude in g/cm?
number of first target if fixed
z coordinate (height) of first interaction 1n cm
(negative, if tracking starts at margin of atmosphere. see TSTART)
px momentum in x direction in GeV/c
py momentum in y direction in GeV/c
pz momentum in -z direction 1n GeV/c
(pz 1s positive for downward going particles)
zenith angle # in radian
azimuth angle ¢ 1n radian

Event header




Particle data sub-block

Particle data sub-block : (up to 39 particles, 7 words each) Run header
No. of word | Contents of word (as real numbers R*4)
| particle description encoded as: Event header
part. id>x 1000 + hadr. generation® x 10 + no. of obs. level
PX. momentum in X direction in GeV/c Parficle
Py, momentum in y direction in GeV/c : information
pz. momentum in -z direction in GeV/c (39particle)

X position coordinate in cm

y position coordinate in cm

t time since first interaction (or since entrance into atmosphere)®
in nsec

[for additional muon information: z coordinate in cm]
forn=1...39

if last block 1s not completely filled. trailing zeros are added




Cherenkov data sub-block

Cherenkov photon data sub-block : (up to 39 bunches, 7 words each)

No. of words
7x (n— 1] +1

X (n = 1) +2
(n—1)+3
(n—1)+4

T x (n—1)+5

Tx(n—1)46

Tx(n—-1)+7

Contents of word (as real numbers R*4)

number of Cherenkov photons in bunch

[in case of output on the particle output file:

99.E'5 + 10 x NINT(number of Cherenkov photons in bunch) + 1]
X position coordinate in cm

y position coordinate in cm

u direction cosine™ to x-axis

v direction cosine®” to y-axis

t time since first interaction (or since entrance into atmosphere)™°
in nsec

height of production of bunch in cm

forn=1...39

if last block is not completely filled. trailing zeros are added

Run header
Event header
Cherenkov

information
(39particle)



EventEnd sub-block

Event end sub-block : (once per event) Run header
Contents of word (as real numbers R*4) Event
EVIE header
event number Cherenkov
statistics for one shower : information
weighted number of photons arriving at observation level(s) g parficle)
weighted number of electrons arriving at observation level(s)
weighted number of hadrons arriving at observation level(s)
weighted number of muons arriving at observation level(s)
number of weighted particles written to particle output file
MPATAP. (This number includes also Cherenkov bunches.
if Cherenkov output 1s directed to MPATAP, but excludes Event End
additional muon information.) Run End







