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* http://cosmos.icrr.u-tokyo.ac.jp/COSMOSweb/
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COSMOS XD 5

Proceedings paper : PoS(ICRC2023)294

Development of a general purpose air shower simulation tool COSMOS X
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COSMOS system functions

cosmos/cmain.f
Manager/cmanagerf

User code and input files (FirstKiss as an example)

standard

cosmosLinuxGfort | input
(executable) <:|

.

param MC condition parameters
ASDepthList 3000, 40000 6000.0

100000 0.0.0

ASHeIghtit =0, 0,0,.0,,.0,.0,0,.0,0,
Azimuth =(0.0,360.0),

BaseTime = 100,

chook.f User hook functions
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 First session: COSMOS - ROBAST #E % March 24

Style : In-person (Y E—h&M% CHLDHEICIFHEKLEW)

Aiﬁ / Venue : ICRR, TBD for the room

=#5 /Language : Japanese

ZRY Y T—EVTAIAY I 2 L—2 30— RCOSMOS XEROOTR—ZD L b L—ZJ— KROBASTIC D W T DFILEME IF D/\

YZAAVHEBETVET,

2nd session : Workshop March 25 to 26 morning
o Style : Hybrid (in-person + zoom)
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o BEFATITI=AD Anatoli FedynitchX =l & UTHETHEL £, piERAOERTO—RNGEBIBETERMBL. &¥
BREEULCABICOVWTOREZZTVET, #¥. BFOHDSHNH0KTY, /Dr. Anatoli Fedynitch in Academia Sinica will lead this
session and provide the lecture and hand-on practice about machine learning techniques mainly for ML beginners. The advanced course k
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Extra-Terrestrial Air showers 1?

*  Fermi/LAT observation
* GCR + solar atmosphere

A.Abdo et al., ApJ, 734:116 (10pp), 2011
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T. Linden et al., PRL 121, 131113 (2018)

HAWC Collaboration, Phys. Rev. Lett. 131, 051201 (2023)
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D. Seckel, T. Stanev and T.K.Gaisser, ApJ, 382:652-666 (1991)
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HAWC detection at ~TeV

HAWC Collaboration, Phys. Rev. Lett. 131, 051201 (2023)
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Sun Atsmophere Thickness (kg/m2)
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COSMOS User Interface

-

cosmosLinuxGfort

standard
input

-
COSMOS system function

Manager/cmanager.f
Manager/cbeginRun.f

Manager/ceventLoop.f cca
Ny ¢

Tracking/ctracking.f

(executable)

5

User code and input files (FirstKiss as an example) \

chook.f User hook functions

subroutine chookEnRun
subroutine chookTrace

Tracking/cinteraction.f [5Gall==» subroutine chookEInt

SS&I=) subroutine chookGint

Y/
3 subroutine chookNEPInt

param MC condition parameters
ASDepthList = 3000, 4000.0 6000.0

10000.0 .0.0.0

ASHeightList = .0, .0,.0, .0, .0,.0,.0, .0, .0, .0,
Azimuth = (0.0,360.0),

BaseTime = 10.0,

Cont =F,

ContFile=""

CosZenith = (0.9, 0.9)

CutOffFile="",

Ddelta = 5.00,

PrimaryFiIe

o

primary
'iso126' 'GeV' 'KE/n''d" 0 /
0. 0.

Primary particle setting

/




COSMOS User Interface

-

cosmosLinuxGfort
(executable)

5

standard
input

-
COSMOS system function

cosmos/cmain.f

User code and input files (FirstKiss as an example) \

[eseemnion | £

chook.f User hook functions

param MC condition parameters
ASDepthList = 3000, 4000.0 6000.0

10000.0 .0.0.0
ASHeightList = .0, .0,.0, .0, .0,.0,.0, .0, .0, .0,
Azimuth = (0.0,360.0),

BaseTime = 10.0,

Cont =F,

ContFile=""

CosZenith = (0.9, 0.9)

CutOffFile="",

Ddelta = 5.00,

PrimaryFiIe

subroutine chookEnRun

subroutine chookTrace

Tracking/cobservation.

Tracking/cinteraction.f L.-€all== > subroutine chookEInt 5

o

primary

N S5l subroutine chookGlint é’CG)tra;I:&gig)n\tt (/e o/
3 subroutine chookNEPI| = Al =
7Y AulgE -
rrrrrreryperdicle setting

J

/




T=003330

hook for trace

XK K K K K K

subroutine chookTrace

#include

#include
#include
#include
#include
#include

type(coord):: f
type(coord)::t

call ccoordForTr( 25, f, t)

! t is in meter.

tstep = 100 ! timing step in nsec
iusbf = TrackBefMove%t/@.3/tstep
iusmv = MovedTrack%t/@.3/tstep

energy = MovedTrack%p%fmsp(4)

if

* iusbf, iusmv,

* TrackBef , TrackBef )
* TrackBefMove%p%charge,

* energy,

* f%r(1), f%r(2), f%r(3),

* TrackBefMove%t, MovedTrack%t

endif

end Animation:

This is called only when trace > 6@ 1
User should manage the trace information here. |
If you use this, you may need some output for try
at the beginning of 1 event generatio and at the,
generation so that you can identfy each event.

"Zmedialoft.h"

"Ztrack.h"
"Ztrackp.h"
"Ztrackv.h"
"Zobs.h"
"Zobsv.h"

T=003690 | frame

( (iusbf .ne. iusmv) .and. (energy .gt. 0.01) ) then
write(TraceDev,'(2i7, 3i4, f1e.1, 3f12.1, 2f10.1)')

http://cosmos.icrr.u-tokyo.ac.jp/Misc/proton_10TeV.gif



COSMOS XD H

“Radiography using cosmic-ray electromagnetic showers and its application in hydrology,” A. Taketa, R.
Nishiyama, K. Yamamoto & M. Iguchi, Scientific reports (2022) 12:20395
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Primary definition
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— proton
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Of course, mono energy, simple power law are simpler
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ST D ISR - Muography

(R.Nishiyama, ATaketa, S.Miyamoto, K.Kasahara, Geophys. J. Int.
(2016) 206) et/
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=T DAY © Muography

(R.Nishiyama, A.Taketa, S.Miyamoto, K.Kasahara, Geophys. J. Int.

(2016) 206)

BG dominates in number
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