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Air breathing ion engine (ABIE) was experimentally investigated by the
laser-detonation atomic beam source which enables to reproduce 8 km/s atomic oxygen (AO) flow in low
earth orbit. Electron cyclotron resonance (ECR) microwave plasma was successfully generated by 8 km/s AO
and N2 flow. This is the world’ s first demonstration of ABIE operation in a simulated space environment
by a ground-based facility. The maximum thrust of 0.12 mN was measured. On the other hand, computational
simulation of microwave discharge in ABIE suggested the importance of the mesh locations in the discharge
chamber which reflects the microwave power while incoming neutrals are transmitted. It was also suggested
that the design of the reflectors in the air-inlet of ABIE is essential to increase the molecular density
near the microwave antenna where many ions are generated. A physics of the hyperthermal molecular
scattering at the solid surface needs to be considered in a future ABIE/RABIE work.
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Fig. 1 Photograph of the prototype of ABIE
used in this experiment.
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Fig. 2 Schematics of the laser-detonation
atomic beam source.



Power 0
B ™

Timee )
Fig. 3 Change in reflection power of 4.2 GHz
microwave in an N, beam pulse.
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Fig. 4 Discharge current as a function of
acceleration voltage. Vap: bias voltage,
Power: 12W.
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Fig. 5 Change in ion current as a function of
microwave power. Vapig=200V, Vcc=-100V.
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Fig. 6 Number of generated ions with time.
Red: without metal mesh, Blue: with metal
mesh reflector at R=10 mm and Green: with
metal mesh reflector at 20 mm
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Fig. 7 Electron density distributions in the
discharge chamber with various mesh
configurations. Top panel: without mesh,
middle panel: mesh with R= 20 mm, and
bottom panel: mesh with R= 10 mm.
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