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B
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TavEMEZOEITL S => COSMOS XD B H

e TEEYL [HRU] T4, COSMOS XIZBEDCOSMOSHA L AIBZEEA L71-D
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3 PO

33

High Emy Hadtni meraion Model
DEMET opd

312 mros

513 HDPM Rowtines

314 NEXUS Option

315 QSIET Option

316 SIBYLL Option

317 VENUS Opion

Low-Energy Hadronic Iteraction Models

321 FLUKA Opiion

322 GHESHA Opion

323 URQMD Opi .

Electromagnetic Inlemmum\\ (NKG/EGS4 Option)

331 NKG Treatmer

4.1 Cherenkov Standard Option
342 Cherenkov Wavelength Option

343 Inngog Armopheic ook Tescope Option
cope Extension Option

346 INTCLONG and NOCLONG Options
‘Other Non-standard Options.

351 ANAHIST Optien .
fon with External Atmospheres
353 AUb(.ERLuNG()pnn

354  AUGERHIST Option

355  AUGERINFO Option

356 CHARM Option

COASTUSERLIB Option
COMPACT Output Opii

CONEX Opin o Cscde Equions:
COREAS Optior

CURVED Almnsphem Option
EFIELD Opii

EHISTORY Opior

INCLINED Otsenvaion Flane Opion
INTTEST Interaction Test Option
LPM Option

NEUTRINO Option
NUPRIM Option for Primary Neutrinos
PARALLEL and PARALLELIB Options

PLOTSH Shower Plot Production Option
PLOTSH2 Shower Plot Production Option
PRESHOWER Option

ROOTOUT Option

SLANT Option

FACKIN Option
TAULEP Option
Opion for Thinning
TRAJECT Option
UPWARD Oy
Viewing Cone Opt
ol Doetr o Vertn Sing Geomety Opioss

3.6 Combination of Options
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. IC_RCZOZl (Berli_n, online) ID725
COSMOS X as a general purpose air shower simulation tool

T. Sako,e T. Fujiipc K. Kasahara, H. Menjo,e N. Sakaki, f N. Sakurai,g A. Taketa," Y. Tamedai for the COSMOS X development team

= Insttute for Cosmic R: . f Conter for Advanced Research, ersity, < Graduate School of S
Earth Environmental aduate School of Science, Osaka City
Engineering Science

physics Laboratory, RIKEN,

Goto University, 4 Fa )
iversity, PEarthquake Researc

ms Engineering and S ibaura Insiitute of Technology, €institute
te, University of Tokyo

Efectro-Comimunication University, Departrme

User code and input files (FirstKiss as an example)
400 GeV photon

standard
i t input | param MC condition parameters
COSMOS system functions (executable) <:| S )
Azimuth = (0.0,360.0),
BaseTime = 10.0,
M f
chook.f User hook functions || ContFile=
_ [ I==) subroutine chookBgRun
- subroutine chookObs anaryFHe
Tracking/ctracking.f subroutine chookEnEvent
subroutine chookEnRun
Tracking/cobservation.f
=) subroutine chookEInt
g2l subroutine chookGint

ASHeightlist =.0, 0, 0,.0,.0,.0,.0,.0,.0,.0,
e
Cont=F,
s subroutine chookBgEvent
Manager/ceventLoop.f 1
subroutine chookTrace
Tracking/cinteraction.f -Gl
Cuy
53 subroutine chookNEPInt

primary
'is0126' 'GeV' 'KE/n''d" 0 /
100 1

0. o.

Primary particle setting

« Air shower MC simulation tool becomes more and more important in CR physics
e PID, muon puzzle, LHC, thunder cloud, solar gamma rays, etc:-
COSMOS is an air shower MC simulation tool with flexible user control functions

« Combining with a detector simulation tool EPICS, extended COSMOS, COSMOS X,'is born



Tracking of a 10TeV proton
in the solar atmosphere

10TeV p

A 100TeV proton shower above
and below the ground

7

23m

CONCRETE 0.3m

Air 0.9m

WATER 3 ol / Trajectory of a charged particle

CONCRETE 0.3m

trapped in the geomagnetic field

http://cosmos.icrr.u-tokyo.ac.jp/COSMOSweb/

» Variety of applications are possible using COSMOS X
« Non-air materials : any gas, liquid solid
« Arbitrary magnetic and electric fields
« Non-earth conditions : spherical shell structures with a common center and arbitrary radi

e Try, enjoy and feedback us!!



http://cosmos.icrr.u-tokyo.ac.jp/COSMOSweb/
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RN T—Ialb—aVICRERAN

First Kiss sample - A#ize
. IZ\\)I/‘)\:_
. BskeHm (RIEf. Auf)
%E.ﬁJi)ﬁg%g
o #AM I D
- BE. BE ES param
o #RYRLEEK
. FRIZMHEEERTTIL
N ——0BmMICL 5T A

primary

ERIYT7—1alL—a v TRHRELREA
s BEEE?ATH?
o BNFEMEE (TRF— KFE ) ? - chook.f
c KFOYEE? 7V 77X MTTL?
INBIEFI—Y—DEICKE {KF

sako@tadhcp231 FirstKiss % 1s

Alt Readme chook.mk param.demo
CMakelLists.txt Seed chookHybAS. f
Makefile Vis cosmosLinuxGfort Tace
Makefile.legacy |chook.f | |param | trace2

AT ORTFOREHD b 5 2 % LAE D32 (DS LEERS) LUBELLS




sako@tadhcp231 FirstKiss % cat primary
primary fi|e i 'e=' 'MeV' 'KE/n' 'd' ] / 24-12 Mg 22-11 Na
#
! 'iso 14 7' 'GeV' 'KE/n' 'd! ] /
100 1.
Q. 0.
Nucleon = ZF (BT & HEF)
SR F OB E TRLX—%3EET 27 71 )L Nucleus = R¥#
HTHAE BITIE0 A > MR Nuclei = RFDEHIY
A0 1178

o Yiso 147 |3 BEHIL, RFES TORTH] 2V [EFRRFX]
o IXIF—DHEfIL “GeV", TRILF—DEZEIE “KE/n” (kinetic energy per nucleon)

o X 1GeV/nDEFHTRILFT— (KE) #FO0BEREFKIT. 24T 14GeVDEFH T RIILF—%
D, BEIRILF— (W1GeV/HF) Had &k T H28GeVD TR —, AFRFZ
DIFILF—DERICIFETE,

o ZARY ML (ZZTEHEBREV) OXAFIL A" DFE YA AT L
e 7T v RDEHAR (ZZTIREMRAWL) FEA
AED 2178
« 100 GeV/n
o« HNTIvIRBEL

B, 207 74)LE REHTRILE— 100GeV/nDBRREFH] #I8ETEHD



S £ I F 74 primaryigiE

CosmosX_0.08/LibLoft/Data/Primary/ (2% > 7L &H 1)

ADHIE. proton& He® mixed compositionTZ N %
NOMA AT PILEIBET 5 & fluxkbiZio U TAS

KFEE TR F—%RE

ToFIE 10TeV A > R AS 07
BRI FPLO®REKIL0 0"TEE

I+ 3 3

'gamma’' 'TeVv! 'E' 'd! 2] /

10. 1.
0. 0.

#

# The next is an example of a complex composition at low energy

# This is a plausble example.

# /(m2 sec sr Gev)

The unit of flux is

o

"He'

.e3
.e3
.e3

.e3

'KE/n'
650

1

2

3

5
6.9e-11
5.07e-12
6.34e-13
6.3e-16
4.0e-22
3.5e-25
0.

g




param file

&PARAM
Latitorsite = 30.110000 B ORBERE - KB
DepthList: ZEBIATRE DY 2k (kg/m?) YeagOfGeomag = 2019.500 7= DFEE

HelghtLISt éﬁ'/ﬁlj%}%ia) U A l\ (m) DepthList = 2000 4000 6000 8000 ©
! De;.JthList = -3000 -4000 -6000 -10000 0
Depthl_lstb\,fg%énéo HelghtLIStéfﬁh\f:L\ ! HeightlList = 6000.0 4000.0 2000.0 .0 .0 .0 .0 .0

ASDepthList = 2000 4000.0 6000.0 8000.0 .0 .0 .0 .

BFld, X539 B DepthListDEYEAH &2 L TH <, |! ASDepthList = -10000 -4000.6 -2000.0 -1000.0

! ASHeightList = 6000.0 4000.0 2000.0 .0 .0 .0 .0

InitRN: & #seed, —HFB N BDKFIIFTEMODEF | SeedFile = 'Seed’

InitRN = 300798 -3319907
%J%;NJ}EHO PrimaryFile = 'primary'
! PrimaryFile = 'primary_e'

! CosZenith = (1.0, 1.0)

PrimaryFile: ASTRFIEHR % 67E L 7= primary Coszenith = (0.9, ©.9)

. - Erm Azimuth = (0.0,0.0)
filed 7 7 A VR %&IEE HeightOfInj = 100.0e3
DestEventNo = 1000 2

CosZenith, Azimuth: ASTXKIEA (D cosine) | Generate ='en/as’
&jj_ﬁi% @%ﬁ %?EE Generate ='em'

! Generate ='as'
ThinSampling = F
. Fhr AN oygrd = IntModel = '"phits" 2.0 "dpmjet3" '
DestEventNo: 2% H O EH AT T % 5 E Inthodel = 'Iphit
KEminObs = 8%100e-6 ! 100 keV

FERINZIFH>TONIE, WAWARZE LpmEffect = T

MinPhotoProdE = .152

75%'(\3 %)o ! PhotoProd = T ! obso 12




param file (2)

Generate: “as"#18TE T 5 L BRI v+ 7 — BB TE TR, it

HKELITESRTIHE LV, N FOYRIGIEITEBLZWER
1$BER, "em"TEBHL> ¥ 7 —%5E2EBH (default) , "em/as”|Ei@

75 EHE,

IntModel: /» F B v RIGET IV, HDFIE <2GeVT PHITS %,
>2GeVT DPMIET3%Z R, WY EBRFE Ev=a27/Ut)

Trace: Trace fileH D FER, SHFDO L7y 7 HETERTEN
T77ANLDTEDLDT, BIFLF—, EHEAHORKIELRIZTS

Z&¢, MY IHAEBSTER LWL 100<=Trace<160& L.

chookTrace# B4 Ttk

FirstKiss Tl Trace=217T. BEINICERID trace fileNER I N B,

! Generate ='em/as'
Generate ='em'
! Generate ='as'
ThinSampling = F
IntModel = '"phits" 2.0 "dpmjet3" '
IncMuonPolari = T
KEminObs = 8%100e-6 ! 100 keV
LpmEffect = T
MinPhotoProdE = .152
! PhotoProd = T ! obso

BaseTime = 10.0
Cont = F
ContFile = ' '
CutOffFile = ' '
Ddelta = 5.00
DeadlLine = ' '
DtGMT = 8.00
Freec = T
Hidden = F
Job = ' !
ObsPlane = 1
OneDim = @
SkeletonFile = 'SkeletonParam '

SourceDec = 30.0

TimeStructure = T

! Trace = 41 ! for display with Earth
Trace = 21 ! for display with detector
TraceDir = './!'

WaitRatio = 0.01

within = 99999

Zalry = 'cos 1'

! This is comment after input data

&END




chook.f

User code and input files (FirstKiss as an example)

standard

input | param MC condition parameters

cosmos/cmain.f

COSMOS system functions|

Manager/cmanager

(executable)

link Azimuth = (0.0,360.0),
in BaseTime = 10.0,
Cont=F,

ASDepthList = 3000, 4000.0 6000.0
10000.0 .0.0.0
0,.0,.0,.0,.0,.0,.0, 0,

ASHeight

chook.f User hook functions
subroutine chook In

. cho

=

=

[remmint] ==
oy
=gy

5]

== subroutine chookBgEvent picl 500,

subroutine chookObs anzrvﬁle

subroutine chookEnEvent

subroutine chookEnRun
subroutine chookTrace
=) subroutine chookEInt
3= subroutine chookGint
‘S subroutine chookNEPInt

primary
'is0126' 'GeV' 'KE/n'
1

[ o.

\,fW bro}%tl ne & endUDFﬁt E

bash-3.2% cat chook.f
! #define ONLYELEC

#include "cmain.f"
#include "chookHybAS. f"

111 #include "ctemplCeren.f" not needed now

' If you would supply your own cmyEfield.f and/ar cnyBfield.f

! put your cmyEfield.f in this folder; to do

! prabably Stis better to copy cmyEFeld.f 3n SCOSMOSTOP/cosmos/
! here and modify it. The file here will override the one

! in SCOSMOSTOP/cosmos/

! #include "cmyEfield.f" not needed now

! #include "cmyBfield.f" not needed now

hook for Beginning of a Run
* At this moment, all (system-level) initialization for this run

* event creation loop.
*

4@m subroutine

TmpIicT
#include "Zmanagerp.h"
#include "Ztrack.h"
#include "Ztrackv.h"
#include "Zobs.h"
#include "Zobsp.h"
#include "Zobsv.h"

real(8)
integer: :

oldv
icon

! namelist output
call curiteParam(Errorout, @)
! primary information
call cprintPrim(Errorout)
' observation level information
call cprintObs(Errorout)
call epResetEcrit(e, "Air", 81.6d-3, oldv, icon)
write(e,x) 'icon=',icon,'Default Ecrit oldv(MeV)=', oldvx10ee,
* ' has been reset to ', 81, ' MeV
end
sk ook kkokaok ook for Beginning of 1 event
* A1l system-level initialization for 1 event generation has been

'

' * eneded at this moment.

' * After this is executed, event generation starts.
'

' hook for observation
% One particle information is brought here by the system.
* ALl information of the particle is in aTrack

subroutine chookObs(aTrack, id)

TUse modCodeton

Note that every real variable is in double precision so
that you may output it in sigle precision to save the memory.

In some cases it is essential to put it in sigle (say,

* has been ended. After this routine is executed, the system goes into the




chook.f

chookObs( aTrack, id) : HIF A EERASEIC
EL-BCEEN S, TrackBIO#EM aTrackic
LN TOETOERL, diciz Y7 IL—F >
AL EN-FEEAH Y,

variable  variable type  description
P struct ptcl _ particle attributes defined in Zpicl.h
pos  struct position position, structure defined in Zpos.h
t real*8 time in length/beta (m)
vec struct direc
wgt real*4 weight for thin sampling
where integer*2  current obsSite no. (0 is initial value)
asflag integer*2  non 0, if As has been generated from this ptcl (only for electrons)

ser

us
If LABELING >0

label

info

real*8 user use

integer put a label (1,2,...) on each particle.
There is a global label counter which is cleared at the start of 1 event
generation. It is counted up when a particle is poped up from the stack.
The label counter is given to the label of the poped up particle. This may
be needed to judge if the same particle crosses a given observation place
more than once.

integer for each particle, when a particle is born this is initialized to 0. If the ptcl
goes higher than 380km, 1 is added. This is for AMS observation.

hook for observation
* One particle information is brought here by the system.
* All information of the particle is in aTrack

*

subroutine chookObs(aTrack, id)

use modCodeConv

Note that every real variable is in double precision so
that you may output it in sigle precision to save the memory.
In some cases it is essential to put it in sigle (say,

for gnuplot).

implicit none

#include "Ztrack.h"
#include "Zcode.h"

!
!
!

integer id ! input. 1 ==> aTrack is going out from
outer boundery.
reached at an observation level

reached at inner boundery.

integer:: pdgcode ! ptcl code by PDG M.C
For id =2, you need not output the z value, because it is always
@ (within the computational accuracy).
if(id .eq. 2) then
call ccos2pdg(aTrack%p, pdgcode)

write(x, '(3i3, i12, 1p, 3g15.4)')

* aTrack%where, ! observation level. integer*2. 1 is highest.
* aTrack%p%code, ! ptcl code. integer*2.

* aTrack%p%charge, ! charge, integers2

* pdgcode,

* aTrack%p%fm¥%p(4)-aTrack%p%mass, ! KE in GeV.

* aTr yz%r(1), aTr yz%r(2) ! x, y inm

endif

end




FirstKisstH A (1)

write(%, '(3i3, i12, 1p, 3g15.4)')

* aTrack%where, ! observation level. integer*2.

* aTrack%p%code, ! ptcl code. integerx2.

* aTrack%p%charge, ! charge, integerx2

* pdgcode,

* aTr m%p (4)-aTr: , ! KE in GeV.

* aTrack s%xyz%r(1), aTrack yz%r(2) ! x, y inm

1 is highest.

+ chookObs() TIRTE L 7=1Z#EH H & trace
DST=DDHEH
s BOICRERBRISTEHEATAIELL

11 0 22 1.1939E-03 600.4 4720.
11 0 22 4.5868E-03 183.4 5600.
11 0 22 1.2021E-04 -120.8 5303.
1 8 @ 14 8.1848E-02 8011. 2361.
2 8 0 14 8.1848E-02 1.1833E+04 3543.
3 8 @ 14 8.1848E-02 1.4229E+04 4286.
4 8 0 14 8.1848E-02 1.6039E+04 4847 .
17 o -12 3.3552E-02 9544 . 1630.
2 7 0 -12 3.3552E-02 1.4125E+04 2451.
3 7 @ -12 3.3552E-02 1.6999E+04 2966.
4 7 0 -12 3.35562E-02 1.9168E+04 3356.
1 8 o -14 5.5767E-02 -1357. 1.1828E+04
2 8 0 -14 5.5767E-02 -2126. 1.7601E+04
3 8 © -14 5.5767E-02 -2612. 2.1226E+04
4 8 0 -14 5.5767E-02 -2980. 2.3964E+04
chookObs() 12 & 2 H 7

particle code name  code number _ particle code name code number

photon kphoton 1 electron kelec 2

muon kmuon 3 pion kpion 4

kaon kkaon 5 nucleon knuc 6

Ve kneue 7 Yy kneumu 8

deuteron kdeut 9 triton ktriton 17

He kalfa 10 LiBeB(A~8)  klibe 11

CNO(A~14)  keno 12 H(A~25) khvy 13

VH(A~35)  kvhvy 14 Fe(A~56) kiron 15

D meson kdmes 16 P krho 24

klambda 18 A, klambdac 21
Pl ksigma. 19 = kgzai 20
w komega 25 ¢ kphi 26




FirstKisstH A (2)

+ chookObs(O)TIEE L 7-1ZEH N & traceD 3 F=DDHEH
« trace H 1 (predefined)

. uX v, 2,

e DEDDRFDtrackd b - 7= EITTRYY

e INEVLETHDHWVWTH WD T, ReadTraceMacro.CoO H 5

« 100<=Trace<160& L T,

Dtrace AN TZE 3,

subroutine chookTrace Z#Z 1L,

SERTED, )

(& TDRFOEEIZT

ID, KE, Q"%., D &EDDRIFIZD W Tlrackh & 2 F TEF

47435.23596485388
41220.26220180405

41220.26220180405
41219.59375602753
41218.96074246645
41218.35870980538
41217.79767105777
41217.29744589954
41216.84737922833
41216.44635539558
41216.09650123827
41215.76900706250
41215.48735192407
41215.27110632349
41215.12595759560
41215.02362945374
41214.99253158825
41215.01428372149

1.3009746114822280E-10
-2.465814886252033

—-2.465814886252033
—0.3327319270908439
1.818719704320210
3.987413539006735
6.183277481181099
8.404239949093991
10.64540761941022
12.89460199171139
15.15549861232135
17.42386677835082
19.70006346528575
21.98350413237249
24.,27373365142514
26.56446143632382
28.85953115786967
31.16134164846920

97941.50523180205
85097.43448453739

85097.43448453739
85096.32305271465
85095.22640315845
85094.14642198778
85093.09981215891
85092.07559459360
85091.07236360318
85090.06632055267
85089.06746378010
85088.07803790236
85087.09251406517
85086.10725008935
85085.12473425407
85084.13802200419
85083.15662579949
85082.19092156859

1400.000000000000
1399.999707199394

3.8868093212764186E-04
3.8867828324107160E-04
3.8867563382288318E-04
3.8867298388068228E-04
3.8867033342665578E-04
3.8866768247447579E-04
3.8866503103470449E-04
3.8866237911181411E-04
3.8865972670694307E-04
3.8865707382403536E-04
3.8865442046644725E-04
3.8865176663535909E-04
3.8864911233165225E-04
3.8864645755495180E-04
3.8864380230574120E-04
3.8864114658915825E-04

HHDLS

7 0.00000000000

7 14269.31776835590
-1 14269.31776835590
-1 14272.35099510635
-1 14275.38421292654
-1 14278.41742181541
-1 14281.45062177161
-1 14284.48381279322
-1 14287.51699487784
-1 14290.55016802505
-1 14293.58333223321
-1 14296.61648749893
-1 14299.64963382068
-1 14302.68277119762
-1 14305.71589962959
-1 14308.74901911471
-1 14311.78212965138
-1 14314.81523123866




COSMOS XD % & &

User code and input files (FirstKiss as an example)

standard
cosmosLi fort | input

COSMOS system functions (executable)

e
ey
[

MC condition paraMgters 2. :/ i a2 l/—:/ 3 ‘/037%14:
l&"param” 7 7 4 L TIERE

‘cho ser ho
iig#> subroutine chookBg

subroutine chookEnRun
subroutine chookTrace
\gall—)> subroutine chookEInt
%) subroutine chookGlInt
N subroutine chookNEMt

primary
lis0126' 'GeV' 'KE/n''d' 0 /
100

0,

Primary particle setting

3 MBI - BROWAIE chook P72 4D g g s LT
chookXXXH# 7L —F > 2BV THRE HIF3"primary” 7 7 feE

B How to edit the user control files? 14
3.1 primary file P
3.2 param file e



PrimaryHowTot > 7L

ASTRLFDIER % H

2Ry 7w T 5 => 2 TORFIER % H
£ => v T —EEIKRT LRDOASHRFIC
primary file TR L 7= mixed composition,
spectrumA’E S EIR L TW B Hh = FESZAIRE

_ dN/dE

10°

ol ol

-l
10 1 EK‘,,/nucleorﬂRSeV/n)

subroutine chookBgRun
end

hook for Beginning of 1 event
% All system-level initialization for 1 event generation has been
* eneded at this moment.

* After this is executed, event generation starts.

*

s

| ubroutine chookBgEventl

implicit none
#include "Ztrack.h"

type(coord):: angle
type(track):: incident

call cqlIncident(incident, angle)
1 write(@,*) 'iry c,subc,chg, TE cos-zenith '
write(*,'(A, I3, I3, I3, F12.1, F8.3)') "PRIM ",
*  incident%p%code, incident%p%subcode, incident%p%charge
* incident%p%fm%p(4), incident%vec%coszenith

! Kill all particles in stack
call cinitStack

end




FORTRAN®.OLE S T H > 7L

« https://www.dropbox.com/s/i4uai25smagbsuwl/Lateral.tar.gz?dl=0
« LateraléE WS H > T, ¥ 7T —hORFER D lateraln i % chook fNTEHE L THN

ZPARAM subroutine chookEnEvent -&7\)'/_?"/?5‘5]'6&7%
LatlFOfS:LFe = 30.110000 ?5%;&@%%
LongitOfSite = 90.53 do i=1.nbin
Y i = 2019. !
ear0fGeomag = 2019.500 write(*,'(i4, 5i10)') i,
65000 8000 0 DepthListZ{#E4> 7Ly end do
DepthList 1 DTYAFR ; YA)T)
[ HeightList = 40 wrteln Y KT BRI T H O
T ep 1st = .0 6000.0 8000.0 .0 .0 .0 .0 .0 .0 .0 .0 d (78 S I || 755 %
| ASDepthList = -10000 -4000.0 -2000.0 -1000.0 en b7 LECSIZE
! ASHeightList = 6000.0 4000.0 2000.0 .0 .0 .0 .0
PRIM 6 -1 1 5000.9 0.903
SeedFile = 'Seed' BEGIN_EVENT
InitRN = 300798 -3319907 1 162 38 0 0 [
PrimaryFile = 'primary’ 2 505 128 [ 0 [
! PrimaryFile = 'primary_e' 3 455 97 0 0 4
! CosZenith = (1.0, 1.8) 4 311 53 e e e
CosZenith = (0.9, 0.9) 2 gg; ‘7‘: g g g
Azimuth = (0.0,0.0) 7 323 54 3 o °
HeightOfInj = 100.0e3 8 348 42 1 o °
DestEventNo = 1000 2 o 336 e ° ° o
- N 10 307 25 [} [} ]
primary file, 5TeV proton 11 281 37 [} ) [
¥ 12 297 40 [} ] ]
# te-'  'MeV' 'KE/n'  'd' o / 24-12 Mg 22-11 Na 13 269 28 0 0 4
# 14 279 21 [} [} ]
# 15 242 21 2 [} ]
'proton' 'TeV!' 'KE/n'  'd' ] / 16 265 22 1 ] )
5 1. 17 245 19 1 ] [
e 0. 18 231 17 1 [} ]



https://www.dropbox.com/s/i4uai25smqbsuwl/Lateral.tar.gz?dl=0

JL
X

il

ERERET

« > 22l —2 3 > (RUN)BBEARF ICHL TR, BREERIDEHEA2R
TTREHMINER A TR, BERA2Y 7 IL—F U ETRINEH % £
& module

« FIF ASTEF(EVENT)IC, BB A+ OICT 5, AFTRFIE
%= +HH, chookBgEvent

c NI FHAERANSEICEL-D, KT, EEERICES DA T > b
% 10 chookObs

cOEDDY ¥ 7 — (EVENT) PR T L7zn, EREHN
chookEnEvent

il



HEZH D TEZEH module. EVENTDEIA

module myhist
implicit none subroutine chookBgEvent
integer, parameter::nid = 5 #incl gse";{hlst o
integer, parameter::nbin = 100 include rack.

. - | bi :
Feal, parameter:.rstgp ;a.?' ! bin step in meter type(coord):: angle
integer, d1men§1on(n1d,nb1n)..npart type(track):: incident
end module myhist

call cqIncident(incident, angle)

write(@,*) 'l1ry c,subc,chg, TE cos—zenith '

write(*,'(A, I3, I3, I3, F12.1, F8.3)') "PRIM ",
© ModeTREL module® (S THmMMIS B0 | 1 M iiimowermiots. initmieciononin
7RIS, myhistZI8ET 52 L TEDTTN—F w* ' e
S Lk, - | S sy o s .
—(“B*]Jﬁﬁﬂﬁb npart = @ ! npart(i,j) =0 (i=12,..., j =1,...)

s ERNITLEEERTDICIE. EVE(nid, nbin) & B
vig (rstep) DEHENVE RFEIEHLOTE o
VIBIEERES)

- FORTRANTIZEFNIS1A S 2 (CTIEERA D) chookBgEvent: ASHhi F1E# & B D#IERAL |

write(*,'(A)') 'BEGIN_EVENT'




SR (type

CosmosX_0.08/Cosmos/cosmos/Ztrack.h

CosmosX_0.08/LibLoft/Header/Zptcl.h

0

'

#ifndet Ztrack_

#define Ztrack_

structure used when tracking a particle
B mre—

#include "Zcondc.h"
#include "Zptcl.h"
#include "Zcoord.h"
#include "Zpos.h"

#include “Zdirec.h®

#include *Zmagfield.h"
i =

#if LABELING > @

! full particle attributes in Cosmos

type track
sequence
type(ptel)iz p | basic ptel attributes.

position and time
pos

type(position):

! time in length/beta (m)

! weight for thin sampling

integer+2 where ! current obsSite no. (8 is initial value)

integers2 asflag ! non @, if As has been generated from this
ptel (only for electrons)

real¥8 user ! user use

! particle information at production

! basic ptcl attributes.
inipos
! time in length/beta (m)

type(direc):: inivec

! parent particle information

type(ptel): ! basic ptel attributes.

type(direc)

parvec

! put a label (1,2,...) on each particle.
! There is a global label_counter which
is cleared at the start of 1 event generation.
it is counted up when a particle is poped up from the
stack. The label_counter is given to the label of
the poped up particle. This may be needed to judge
! if the same particle crosses a given observation place
! more than once.
integer info ! for each particle, when a particle is born
! this is initialized to @. If the ptcl goes higher than
! 38ekm, 1 is added. This is for AMS observation.

integer label

#endif

end type track
! #endif /% Ztrack.h x/

type ptcl ! particle at production
sequence

4 momentum.
type(fmom):: fm

real*8 mass
integer*2 code, subcode
integers2 charge
code: ptcl code
subcode:used mainly to identify paticle/antiparticle
if the difference is important.
To set particle, "ptcl" is used.
anti-partilce, 'antip" is used for particles
For particles of which partilce/antiparticle nature
can be judded by its code and charge, the user
need not specify it when usij cmkptc subroutine.
give @.
subcode for gamma ray may be used to identify
brems gamma and direct gamma by kdiretg, kcasg
end type ptcl
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hook for observation
* One particle information is brought here by the system
* ALl information of the particle is in aTrack

*

subroutine chookObs(aTrack, id)

use modCodeConv

use myhist

Note that every real variable is in double precision so
that you may output it in sigle precision to save the memory
In some cases it is essential to put it in sigle (say

for gnuplot).

implicit none

#include "Ztrack.h"
#include "Zcode.h"

integer id ! input. 1 ==> aTrack is going out from

outer boundery.

reached at an observation level
reached at inner boundery.

type(track):: aTrack

integer
integer

pdgcode ptcl code by PDG M.C

real x, y, radius
integer ibin, pid

For id =2, you need not output the z value, because it is always
0 (within the computational accuracy).

pid = @

if(id .eq. 2) then

call ccos2pdg(aTrack%p, pdgcode)
if ( pdgcode.eq.22 ) pid = 1 ! photon

if ( (pdgcode.eq.11).or. (pdgcode.eq.-11) ) pid = 2 le+/-
if ( (pdgcode.eq.13).or. (pdgcode.eq.-13) ) pid = 3 !mu+/-
x = aTrack%post%xyz%r(1)

aTrack%postxyz%r (2)

y
radius = sqrt(xxx + yxy)
ibin = int(radius/rstep) + 1

if ((ibin.ge.1).and.(ibin.le.nbin).and.(pid.ne.@)) then
npart(pid,ibin) = npart(pid,ibin) + 1
endif
endif

end
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5.1. Particle Identification code

Cosmos uses a conventional particle code that differs completely from extensive one
recommended in the Particle Data book. Subroutines to convert the Cosmos code to the PDG
code are available and described in Sec.??. A particle is identified by the particle code, subcode
and charge. When you need to identify a particle in the user hook routines, you may use the
#include "Zcode.h" directive and refer the code names in that file rather than code numbers.

The following list is the names that represent the particles in Cosmos. They are roughly in the
order of mass. The code for a heavy nucleus such as deuteron, alpha, .

s not available when you

judge particle type in air shower. It can be used to specify the primary particle type only. To

judge a particle type of a nucleus in air shower, you may use kanuc for particle code, and if it

matches, you can identify the nucleus by testing the subcode and charge; the subcode expresses

the mass number (A). To specify a primary you can also avoid using the naming below but use
tiso 3 2, for example, to express *He.

Table 5.1 particle code

particle code name codenumber  particle code name code number
photon kphoton 1 electron kelec 2
muon kmuon 3 pion kpion 4
kaon kkaon 5 nucleon knuc 6
Ve kneue 7 Yy kneumu 8
nucleus kgnuc 9 triton Ktriton 17
He kalfa 10 LiBeB(A-8) Kibe 1
CNO(A-14) keno 12 H(A-25) khvy 13
VH(A-35) kvhvy 14 Fe(A-56) kiron 15
D meson kdmes 16 P krho 25
A Klambda 18 A Klambdac 21
5 ksigma 19 2 kgzai 20
w komega 2 ) kphi 27

n keta 28 deuteron kdeuteron 29 25
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Application/Example/Lateral/--- &3 %

./Scrpt/CompileExampleByCMake.sh Application/Example/Lateral

cd Application/Example/Lateral
./cosmosLinuxGfort < param > out
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