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Laboratory study of auroral cyclotron emission processes1
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Electrons encounter an increasing magnetic field and increase in pitch angle as they descend towards the auroral ionosphere, according
to the conservation of the magnetic moment. This process results in a horseshoe shaped distribution function in electron velocity space
which has been observed by satellites [1]. Research has shown this distribution to be unstable to a cyclotron maser instability [2] and
the emitted Auroral Kilometric Radiation is observed to be polarised in the extraordinary mode. Experimental results are presented
based on an electron beam of energy 75keV having a cyclotron frequency of 4.45GHz, compressed using magnet coils to mimic the nat-
urally occurring phenomenon. The emitted radiation spectrum was observed to be close to the cyclotron frequency. Electron transport
measurements confirmed that the horseshoe distribution function was obtained. Measurements of the antenna pattern radiated from the
output window demonstrated the radiation to be polarised and propagating perpendicular to the static magnetic field. The radiation
generation efficiency was estimated to be 2% in close agreement to the numerical predictions of the 2D PiC code KARAT. The efficiency
was also comparable with estimates of the astrophysical phenomenon.
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