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Outline
Karlsruhe 2023

● Module design

● Develop your own propagator

● Propagators available right now

● Issues encountered recently
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Module design
Karlsruhe 2023

User-configurable 
parameters

● Filter

● Formalism

● Propagator

● Antenna
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Propagators
Karlsruhe 2023

● All propagators at the moment use the 
stray ray approximation

● Dummy Test Propagator

● Numerical Integrating Propagator

● Tabulated Flat Atmosphere Propagator
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Propagator structure
Karlsruhe 2023

1. Class 
declaration

2. Constructor

3. Propagate 
method

4. Call function
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Propagator structure
Karlsruhe 2023

Returns a signal path collection. Each signal path consists of:
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Dummy Test Propagator
Karlsruhe 2023

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

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

● 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
Karlsruhe 2023

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

● Is slow and is not recommended for 
simulations

● User can provide stepsize in the 
constructor
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Tabulated Flat Atmosphere Propagator
Karlsruhe 2023

● Works well with Gladstone Dale 
law refractive index profile

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

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

● 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
Karlsruhe 2023
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Problems
Karlsruhe 2023

● Time offset

● Propagator’s issue?

● Tachyons?
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Easy Interface
Karlsruhe 2023

Harmonization of interfaces between ordinary radio and 
multithreaded radio branch
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