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Various atmospheric phenomena, such as lightning or so-called air showers, sprites, blue jets, and elves, as well as auroras, are accompanied by light emission from excited air species. Differences in their spectral features may indicate distinct excitation mechanisms, including electrical discharges, high-energy particle excitation, or runaway-electron beam excitation, provided that thorough laboratory experiments are available for comparison.
In this work, a tabletop system for electron-beam excitation of gases at relatively low energies (keV range) and pressures ranging from vacuum to several atmospheres is presented. Specifically, a 12 keV electron beam, generated in an evacuated, sealed cathode-ray tube (CRT), is transmitted through a 300 nm-thick SiN membrane into a target gas volume, leading to electrons with energies of approximately 10 keV that excite the gas.
Emission spectra of laboratory air over the wavelength range from 300 to 1000 nm, excited by this 10 keV electron beam, are presented and discussed for pressures between 1 and 1000 mbar.




