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Spacecraft charging and discharging can lead to equipment failures; near solar cells,
discharges may be triggered by electric-field concentration at triple junctions. This study
therefore focused on MgF, as an alternative to MgO, which is prone to degradation in air,
and investigated the fabrication and evaluation of MgF;-coated electron-emitting films
(ELFs).

MgF; thin films were deposited by pulsed laser deposition (PLD) on CFRP, CNT—polyimide
(CNT-PI), and CNT-only substrates. By varying deposition conditions, target damage and
deposition behavior monitored with a quartz crystal microbalance (QCM) suggested the
presence of a threshold-like condition for film formation. Performance tests under UV and
electron-beam irradiation showed improved emission stability on CNT-PI, whereas
excessive deposition on CFRP may reduce performance. For CNT-only substrates, electron
emission may occur with bias application alone. X-ray diffraction (XRD) confirmed peaks

consistent with MgF,, although further improvement in crystallinity is required.
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