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Spectral resolved Measurement of the Nitrogen
Fluorescence Emissions in Air induced by Electrons
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Abstract content
For the calorimetric determination of the primary energy of extensive air showers, measured by
fluorescence telescopes, a precise knowledge of the conversion factor (fluorescence yield) between the
deposited energy in the atmosphere and the number of emitted fluorescence photons is essential.
The fluorescence yield of the eight strongest nitrogen emission bands between 300 nm and 400 nm
has been measured by the AirLight Experiment at Forschungszentrum Karlsruhe using electrons
from a Sr-90 source with energies between 250 keV to 2 MeV. Measurements have been performed in
dry air, pure nitrogen, and a nitrogen-oxygen mixture at pressures ranging from 2 hPa to 990 hPa.
Furthermore the influence of water vapor has been studied. The resulting absolute accuracies for the
single nitrogen bands are in the order of 15 %. In the investigated energy range, the fluorescence
yield proved to be independent of the energy of the ionizing electrons.
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