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Abstract

The asteroid explorer HAYABUSA was launched into the deep space by
M-V rocket No.5 on May 9 2003 from Kagoshima Space Center. It will execute a round
trip space mission between Earth and the asteroid ITOKAWA propelled by four
microwave discharge ion engines nl0s, of which the space flight was realized based
on the R&D during 15 years. The initial operation brought us a lot of space experience
and flight data, which are never got on the ground. The ul10 in space is evaluated the
thrust 8mN, the thrust factor 92%, the specific impulse 3,200sec, the thrust power
ratio 22mN/kW, the ion production cost 240eV and the propellant utilization
efficiency 87%. The acceleration by April 2004 input the spacecraft on the course for
the Earth swing-by. On May 19 2004 the spacecraft passed by Earth and was input on
the transfer orbit toward the asteroid. The ion engines accelerated the spacecraft
about 700m/s delta-V before the Earth swing-by with 11kg propellant consumption
and 10,000 hour and unit in the total accumulated operational time. And the end of
August the accumulated operational time exceeded 15,000 hour and unit, which is
enough for the space flight heritage. It is very interesting that the ion engines
particular at US, Europe and Asia have achievements in space. Variety of the ion
engines system in the world proves the healthy engineering challenge. Independent
R&D effort not to imitate well-developed systems realizes the ul0Os. They are
commented that a lot of works were devoted to the MUSES-C space mission in order to
adapt the new system u10s to the existing space technology and the flight bus system
and the ground support system performs appropriately to continue the acceleration of
IES on HAYABUSA, which will arrived at the asteroid in 2005, and come back Earth
again in 2007.

Based on the technology of ul0Os, the model ulOHIsp with high specific
impulse over 10,000sec and the model 20 with high thrust are under development.
The spacecraft using the high performance ion engines with high power solar arrays
enables the space flight in the solar system within the distance of Jupiter. The family
of the microwave discharge ion engine will support concretely the future space
missions.
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