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Status and results of the radio module

(the radio branch is under code review and is to be merged to master very soon)
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Electron in a uniform magnetic field
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Simulation of an extensive air shower

10 TeV electron-induced vertical shower
US Standard atmosphere — uniform refractive index (n=1 000327)

Horizontal geomagnetic field B = 50 uT aligned in the x direction
Xmax = 390gcm_2
Star-shaped grid of antennas — 20 concentric rings (25m - 500m)

/
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Pulses comparison
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Frequency spectra comparison
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Current problems
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Antenna at 200m from the shower core

Polarization behaviour matches
C8 pulses have a bipolar
structure instead of a unipolar
pulse

This affects the symmetry
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Antenna at 200m from the shower core

e Polarization behaviour matches

e (8 pulses have a bipolar
structure instead of a unipolar
pulse

e This affects the symmetry
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Energy fluence 2D maps (30 - 80 MHz)
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Cascade bug

e This analysis was made with applying the Cascade.inl “quick fix”, in
order to avoid completely neglecting multiple scattering and messing
"less” with particle direction.

More details on:
MR426, issue 482, issue 483

“quick fix”
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Profiles & Pulses

more detailed profile studies were done in Jean-Marco’s talk
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Design and implementation
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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.

\_ J

(IT Nikos Karastathis (nikolaos.karastathis@kit.edu) — Karlsruhe Institute of Technology 15



mailto:nikolaos.karastathis@kit.edu

Heidelberg 2022

Examples and future development
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Usage example

2. Create any pattern of antennas you wish

. . and put it in the antenna collection
antenna collection, the algorithm and

the propagator you want

4. Put the radio process in the process
sequence
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A simple propagator
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& Future development P

aA A

e Merge radio branch once the code review is done

e Implement new propagators for more sophisticated signal
propagation scenarios (see Juan’s talk)

e Implement a faster propagator - probably tabulated for a
fixed standard environment

e Implement more advanced filters
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Thank you!

Schlosspark - Karlsruhe
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