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Radio Signal Propagation
Overcome current limitations using C8 /
1. signal reflected or upwards-going showers

2. consider ray curvature
3. showers crossing from air to dense media

and many more...
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Radio module architecture

ICRC 2021

User-configurable
parameters
e Filter

e Formalism
e Propagator

e Antenna

-

CORSIKA 8

Cascade

The currently running
"cascade” simulation

Environment

Full 3D geometry available and completely
"user’-configurable (i.e. no assumed
coordinate system or geometry)

Individual A Feedback into

Query environment properties

particle tracks cascade Y (density, composition, refractivity)
(Radio P b
ad10 rrocess
Track Filter Formalism
Filter tracks based Calculate the radio emission using a
B ‘t""clie on geometry, particular formalism or algorithm
racks
environment, (currently ZHS or CoREAS) but
or particles. completely user-configurable.
A A Electric field or electric A Antenna properties
Y Y potential vector to optimize simulation
Propagator Antenna Collection Y
Calculate valid radio emission paths Antenna
from each track to a given antenna [:Tser.-conﬁgurable amienmg;
(straight, full ray-tracing solutions, (in time or frequency dorr.laln) with
diffractive, parabolic equation, etc.) configurable post-processing.

~
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Electron in a uniform magnetic field
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Simulation of an extensive air shower N

10 TeV electron-induced vertical shower
US Standard atmosphere - uniform refractive index (n=1 .000327)
Horizontal geomagnetic field B = 50 T aligned in the x direction-
Xmax ~ 430 gem ™2

Star-shaped grid of antennas - 20 concentric rings (25m - 500m) =~
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ICRC 2021 Pulses comparison
— East - C8 CoREAS Antenna at 50m from the shower core
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Polarization properties

] Antenna at 200m from the shower core
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Frequency spectra comparison
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Energy fluence 2D maps (30 - 80 MHz)
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Summary

e Radio module is designed to support next generation experiments

Tested and validated in simple scenarios with and without C8 tracking
Electron showers simulated where there is better than a factor of 2 agreement
between C8 with C7 and ZHAireS in absolute amplitude of the pulse
Agreement of polarization characteristics between C8 with C7 and ZHAires
Pulses in C8 are “wider” and have more steeply falling spectra

Very good agreement between CoREAS and ZHS algorithms in C8

2D fluence maps provide interesting observations

Radio module in C8 is capable of calculating the radio emission like C7 and

ZHAireS. At this stage we are ready to investigate improvements in
performance and implement more sophisticated cases.
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