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Applying Method of Reference 2 to Effectively Calculating
Performance of Microwave Radiation Thruster

Yang Juan, Yang Le, Zhu Yu, Ma Nan
(College of Astronautics, Northwestern Polytechnical University, Xi‘an 710072, China)

Abstract: Aim. The introduction of the full paper reviews Refs. 1 and 2 and points out that we find that the method
of Ref. 2, authored by Qiu Xiaoming et al and originally used on a completely different research project, is very ef-
fective for performing our performance calculations, which we explain in sections 1, 2 and 3. Section 1 briefs Ref.
1, whose only author, Roger Shawyer, proposed a theory of microwave propulsion of spacecraft. Sections 2 and 3
explain how we apply Ref. 2’ s method; their core consists of: (1) with the finite element method, we simulate the
Maxwell’ s field equations for the microwave radiation thruster in the round-table cavity; (2) we acquire the reso-
nant modes of the round-table cavity and the electromagnetic fields of 1000W inside the round-table cavity; (3) we
analyze the characteristics of the microwave radiation thruster of different cavity structures and at different resonant
modes; (4) the simulation results, presented in Tables 1 and 2, and their analysis show preliminarily that: (1)
the quality factor and thrust at TE,;, mode are the largest; (2) for the incident microwave of 1000W and 2. 45GHz,
with copper as the thruster’ s material, the largest theoretical thrust based on the classical theory of electrodynamics
is 411 and 456mN respectively at TE,,, and TE,,, modes.

Key words: spacecraft propulsnon electric propulswn electrodynamlcs microwave radiation thruster
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