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Outline

e Module design
e Develop your own propagator
e Propagators available right now

e Issues encountered recently
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User-configurable
parameters
e Filter

e Formalism
e Propagator

e Antenna

Module design

Karlsruhe 2023

CORSIKA 8

\_

The currently running
"cascade” simulation

Cascade Environment

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

Individual A Feedback into
particle tracks cascade

Query environment properties
Y (density, composition, refractivity)

(Radio Process

Track Filter Formalism

Filter tracks based Calculate the radio emission using a

B ‘:mclie 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
Antenna

N\

Calculate valid radio emission paths
from each track to a given antenna
(straight, full ray-tracing solutions,
diffractive, parabolic equation, etc.)

User-configurable antenna
(in time or frequency domain) with
configurable post-processing.

N
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Propagators
e All propagators at the moment use the
stray ray approximation
e Dummy Test Propagator
e Numerical Integrating Propagator

e Tabulated Flat Atmosphere Propagator
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Propagator structure

1. Class
declaration

2. Constructor ==)

3. Propagate
method

=

4. Call function =
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Propagator structure

Returns a signal path collection. Each signal path consists of:
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Dummy Test Propagator

e Intended for fast simulations, tests
and specific cases when a uniform
refractive index is being used

e Used in unit tests, synchrotron
radiation and clover leaf example

e Calculates the propagation time
between a point in the shower and
the antenna position using only 2
points and the straight ray
approximation
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Numerical Integrating Propagator

e Uses tweaked Simpson’s rule to
calculate the signal propagation
time

e Is slow and is not recommended for
simulations

e User can provide stepsize in the
constructor
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e Works well with Gladstone Dale
law refractive index profile

e Given 2 points and a step it creates
a table for refractivity and
integrated refractivity between
upper limit and lower limit - 1km

e Propagate method checks where
the “source” particle wrt the table
indices and calculates propagation
time accordingly

e Above maximum height (leaving
the atmosphere even) or below
ground (below lower limit) an
interpolation is being performed,
otherwise simply find the index
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Conceptual change
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Problems

e Time offset
Antenna at 200m - 45deg
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Easy Interface

Harmonization of interfaces between ordinary radio and
multithreaded radio branch

auto propagator = make_simple_radio_propagator (enviroment) ;
auto coreas make_radio_process_CoREAS(detector, propagator, nthreads);

auto zhs make_radio_process_ZHS(detector, propagator, nthreads);
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Thank you!

Schlosspark - Karlsruhe
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