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Important plots (but not final)
& structure for ICRC poster
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Radio module architecture

CORSIKA 8 )

Cascade Environment
The currently running Full 3D geometry available and completely
"cascade” simulation "user’-configurable (i.e. no assumed
. coordinate system or geometry)
User-configurable X | X
Individual Feedback into Query environment properties
pa ram ete rs particle tracks cascade Y (density, composition, refractivity)
Radi )
Radio Process
® : :
Filter Track Filter Formalism
Filter tracks based Calculate the radio emission using a
Particle . . 5
. on geometry, particular formalism or algorithm
e Formalism tracks environment, (currently ZHS or CoOREAS) but
or particles. completely user-configurable.
[ ) P ro p ag ato r A A Electric field or electric A Antenna properties
Y Y potential vector to optimize simulation
Propagator Antenna Collection Y
® Ante nna Calculate valid radio emission paths Antenna
from each track to a given antenna [ster.-conﬁgurable amienmg;
(straight, full ray-tracing solutions, (in time or frequency don.lam) with
diffractive, parabolic equation, etc.) configurable post-processing.
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— CORSIKA 8 tracking algorithm

Used C8’s LeapFrog magnetic field
tracking algorithm. Created a
suitable environment with the
corresponding values for magnetic
field and gyrofrequency of the
relativistic electron.
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Electron in a uniform magnetic field

— Manual tracking algorithm

100.000 points on a circle (L = 100m)
connected by straight track
segments. The relativistic electron of
fixed energy, is allowed to travel on
these tracks.
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100PeV Iron shower

branch: testing-branch-May23
corsika.cpp

em cuts = 0.5MeV

hadron cuts = muon cuts = 0.3GeV
thinning: € = 1e-6, max weight = 100
seed = 2723141261
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Simulation of an extensive air shower

100 PeV iron-induced vertical shower

[
e US Standard atmosphere — Gladstone Dale law refractive index
e Horizontal geomagnetic field B = 50 uT aligned in the x direction
o X, .x ~ 57Ogcm_2
e Star-shaped grid of antennas — 20 concentric rings (25m - 500m)
Comparison et | Lorllgitudina} ProﬁlecI 1 7
— (8 - electrons [{ 47
e CORSIKA 8 — CoREAS it —— C7- electrons 7
e CORSIKAS8 -ZHS < |
PROPOSAL 7.5.1 g
FLUKA
SOPHIA
SIBYLL . - | =,
200 400 600 800 1000

Shower Depth [g cm™?]
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Pulses comparison

Antenna at 50m - 45deg

i | West . C8 CoREAS | Antenna at 50m from the shower core
1000 : —— West - C8 ZHS R
é i —— West - C7 CoREAS 1
= 800¢ ] e Close to the shower core the
— 600} ] amplitude is 50% off compared
= | C— to C7
o [ e ZHS and CoREAS are ~15% off
£ 200f .
2 |
[Sa 0 [ ]

I ] Antenna at 200m - 45deg

0.0 0.5 1.0 1.5 2.0 2.5
Time [s] X107

——  West - C8 CoREAS
—— West - C8 ZHS ]
—— West - C7 CoREAS ]

Antenna at 200m from the shower core

e \ery good agreement between
C7 and C8 in pulse amplitude ":>

e Offsetintime

Electric Field [V /m]

1.0
Time [s] <o
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Polarization properties

Antenna at 200m - 45deg

Antenna at 200m from the shower core

=
=z e Polarization behaviour matches
- <:" e (Good agreement in pulse
= amplitude
o e Offsetin time
— ]
g | —— North - C8 CoREAS |
M _15F —— North - C8 ZHS ]
: — North - C7 CoREAS Antenna at 200m - 45deg
0.0 0.2 0.4 0.6 0.8 1.0 —— Vertical - C8 CoREAS
Time [S] <107 = 4f —— Vertical - C8 ZHS ]
Nl —— Vertical - C7 CoREAS
Antenna at 200m from the shower core Z of i
=
e Good agreement in pulse = 0
amplitude ":> 2 ol ]
e Offsetintime 8
e ZHS shows weird behaviour of i ’
negative electric field values e =s = == = =

Time [s] o
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Antenna at 50m - 45deg
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Frequency [MHz]

Antenna at 200m from the shower core

e Overall similar behaviour

e (C8 CoREAS seems more “noisy” H:>
e (8 ZHS starts from much lower

power at OMHz
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Frequency spectra comparison

Antenna at 50m from the shower core

= = =
\ \ O}
e

Electric Field [V/m/MHz
=
|

—_
=)

—_
—_

=
[N}

Overall more power in C8 vs C7
C7 and C8 CoREAS show
similar behaviour

C8 ZHS has a sudden drop in
power after ~400MHz
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Energy fluence 2D maps (30 - 80 MHz)

C8 - CoREAS C8 - ZHS CORSIKA 7
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Problems | noticed studying
iron showers with radio on
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Closer look to longitudinal profiles

w ILQngiﬁudinl&lIPIFOﬁlel _ " Longitudinal Profile
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Closer look to longitudinal profiles

Sl L'onlgit‘u(liin‘allPlroﬁle‘ — " Longitudinal Profile
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Closer look to longitudinal profiles

_Longitudinal Profile 108 _ Longitudinal Profile
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Pulses close to shower core
iIs where we see most problems

Antenna at 50m - 45deg
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| thought the issue might be
related to MR 451 - stochastic photon

Antenna at 50m - 45deg Antenna at 50m - 45deg
T T T T T T T T T T T T T T
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But not! Things do seem better with MR 451 turned on.
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| tried a 100 TeV iron shower

Longltudmal Proﬁle Longitudinal Profile
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Things seem better in this simpler scenario
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Longitudinal Profile
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| tried a 100 TeV iron shower

Longitudinal Profile
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Antenna at 200m - Odeg - 100TeV em shower
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| tried a 100 TeV iron shower

Antenna at 200m - Odeg -
T
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100TeV em shower
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Discussion

e Maybe there is something wrong in the configuration |
run (?) — Although, | noticed this behaviour in multiple
iron showers | simulated.

e Maybe the time offset on my pulses could be
explained because of my new propagator (?). | am
worried because it keeps track of all the particles —
even the ones leaving the atmosphere or are deep
into the ground. But this alone is not enough to
explain the problems | see.

e The most worrying thing is how at 0 g/cm“2 the
shower starts with many many electrons, positrons
and hadrons. | cannot explain this.

e V pol for ZHS is rather odd. | want to add a ZHAireS
sim to see if it has the same behaviour.

e | have been informed that there is a recent nice fix
from PROPOSAL which | would like to try out.

e Any thoughts?
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Thank you!

Schlosspark - Karlsruhe
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