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Context
My thesis - Objectives

I Reduce CPU time for corsika simulations

I Keep same physics results

I Consider the context : CTA (Cherenkov Telescope Array)
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Context
My thesis - Workload

I First part : Optimize Corsika 7.6900 (speedup : 1.25 for the same results)

I Second part : Develop Cherenkov Module in Corsika 8

I Third part : Optimize Cherenkov Module in Corsika 8
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Why Cherenkov Module ?

I Important for CTA experiments

I Represents >70% of time elapsed

I Good potential for vectorization
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Simulation in Corsika 7
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Work in progress

I One Process Cherenkov Module and 3 differents implementations (same
Corsika 7 algorithm for CherenkovC7Test/C7)

I 2 atmospheres models :

I Tabulated atmospheric model like IACT/atmo for Cherenkov Module (C7)
and a future process (C8T)

I Analytic model of Corsika 8 (C8)

Class Process Cerenk Entries Type Atmosphere Type
CherenkovC7Test Base C7 C7
CherenkovC7 Continuous C8 C7/C8
CherenkovC8 Continuous C8 C8/C8T
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Cherenkov Module - Files

Corsika 8

Documentation
Examples

cascade_example.cc
cascade_example_cherenkov.cc

Processes
Cherenkov

CMakeLists.txt
testCherenkov.cc

CherenkovC7Test.cc/.h
CherenkovC7.cc/.h
CherenkovC8.cc/.h
Atmosphere.cc/.h

Units.h

atmprof26.dat
dataCerenkC7_0.bin

rpolator.cc/.h
straux.cc/.h

fileopen.cc/.h
initial.h

Examples used

Obligatory files

Entries

Header tool

Files in C

Classes
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CherenkovC7 / CherenkovC7Test - Class Diagram
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First results
Test Protocol

I Goal : Compare results of a Corsika 7 Cherenkov simulation in framework
Corsika 8 (CherenkovC7Test) with a real Corsika 7 simulation

I Experiment :
INPUTS_CTA_PROD3-Paranal-baseline-template-20deg-nopipe

I 1 air shower

I Atmosphere n°26 in Corsika 7 (tabulated atmospheric profile)

I Incident particle : Proton

I Tools :

I Corsika 7.7100 modified to export entries and values

I CherenkovC7Test reads Corsika 7 entries and export values

I A python script reads files and analyzes them (details information on photons)
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First results
Corsika7/CherenkovC7Test - Photons by depth
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Corsika7/CherenkovC7Test - Photon’s position in CORSIKA detection plane
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First results
Corsika7/CherenkovC7Test - Some numbers
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Next Steps
I Need to optimize precision of results about Cherenkov Module opposite to

Corsika 7

I Add a simple grid to save cleanly photons information

I Use atmosphere/environment in framework and add tabulated atmospheric
model

I Compare results and performances between Corsika 7/8 (python scripts and
perf counters)

I Rewrite module with better style (CherenkovC8):

I Use QuantityVector class

I Use more auto type

I Reduce number of variables
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Questions

I Must I consider Cherenkov photon like "particle" to use analytic atmosphere
of Corsika 8 ?

I Where can I find particle energy at the beggining and ending of step ?

I If I want calculate in single precision, must I always convert my types in float
or there is something else?

I Where can I find an example of atmosphere usage in framework ?
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Thank you for your attention
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