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Figure 2.8: Fluorescence spectrum of air between 280 nm and 430 nm recorded by AIRFLY with transi-
tion labels. The gas was excited by 3 MeV electrons at a pressure of 800 hPa. In the right upper corner,
the spectrum reported by Bunner (1967) is shown [15].

2.3 The Process and Yield of Fluorescence
In general, fluorescence is a form of luminescence. It is the emission of light from an excited
atom or molecule, with a lifetime of the excited state around 10−8 s. Here, the molecule is
nitrogen and it is excited via electron impact. The mechanism of this type of excitation has been
the subject of several studies [5, 9, 12, 15, 21, 25, 26, 37, 69] that investigated the excitation
cross section, and most of these studies also investigate the relaxation process (in particular
[9, 16]). A summary of the current experimental status and theoretical considerations can be
found in [41].
The following section gives a short overview on how nitrogen is excited and how it relaxes.
Then a model of the fluorescence yield will be introduced that is used later in the analysis.

2.3.1 Excitation
Electrons that hit a gaseous target dissipate their energy by ionization according to the Bethe-
Bloch formula. This can excite nitrogen to the B2Σ+
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directly:
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This produces additional secondary electrons with lower energy. The initial electronic state of
the 2P-system cannot be excited by high energy (primary) electrons, because the molecule’s


