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CODALEMA, Nançay (France)

Direct confirmation of the
geomagnetic origin of

the air shower electric field
CODALEMA Collaboration, Astropart.Phys. 31 (2009)
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For each simulated event, the reference frame is 
centered on the ground particles shower core

Reconstructed radio cores from simulation

#20 m

Global shift
of radio cores

toward the east

Without charge 
excess in SELFAS2

No radio cores shift
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Conclusion CODALEMA

• a new observable has been identified as being an evidence of the charge 
excess mechanism in the air showers electric field in the MHz frequency 
domain

• two different mechanims ! two different polarization patterns ! 
interferences ! displacement $c at the ground level of the maximum electric 
field location with respect to the maximum particle density location

• $c depends on the shower arrival direction (checked for the EW polarization): 
good agreement between simulations with SELFAS2 and the CODALEMA 
data

• this new observable should be measurable in AERA at the Pierre Auger 
observatory.

• the charge excess fraction depends on the arrival direction and on the antenna 
location; for instance, for a vertical shower, the charge excess signal represents 
20% of the total electric field


