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Feasibility study of an electron emitter using diamond semiconductors for space
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Abstract

Low-cost active debris removal (ADR) is necessary to resolve the space debris problem. An electro dynamic tether is an attractive
candidate of the deorbit propulsion for ADR and a passive electron source is required to realize the future low-cost system. A
diamond semiconductor with hydrogen-terminated surface is prospective as the cathode material because it possesses negative
electron affinity (NEA), which lowers the work function significantly. In this study, the feasibility of space electron emitters based
on the results of experiments on thermionic emission from diamond semiconductors was discussed. The electron emission
phenomenon was characterized by Richardson-Dushman relation and the work function of the material sample was estimated.
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