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Conventional, “shower-centric”
computation of radio signature
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Available in general-purpose simulators
(e.g. REAS: “endpoint formalism”)
or experiment-specific codes

Calculation needs to be redone
for each shower in the same environment!

An alternative method:
exploit reciprocity relations of electrodynamics

Swap roles of transmitter (shower) and receiver (detector):

Detector now acts

Delta-like as transmitter
“probe signal”
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Resulting electric field distribution:
“weighting field” contains information
about detector & environment

Compute (and store)

Signal Propagation in weighting field once ...
processing environment
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... get processed signal efficiently by convolution with particle trajectory
(weighting field = Green’s function for environment)

| @ A “detector-centric” view of air showers

X (1) Calculation possible analytically for simple detectors _ More_
q (e.g. infinitesimal dipole antenna) and simple shower models information

A/ Automatically includes all

Simple 1D shower: ﬂ—o electrodynamic effects:

(charge excess of ion trail, ...
shower front)

For real-world detectors: compute weighting field PEPARTMENT OF

with Maxwell solver, convolve numerically with MC shower G PHYS'CS
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