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FANNG 5 —

To participate in the MUSES-A mission, we
proposed a cosmic dust counter and formed a
group with colleagues from the Universities of
Bremen, Bochum, and Heidelberg, ESA and the
industrial companies BMW, IABG, MBB and
KT to develop and to build a small instrument,
which could detect the mass and the velocity
and roughly the direction of flight of cosmic
dust particles, hitting the 10 X 10 cm sensor.

This was and still is our first flight
experiment, and we were certainly fortunate to
be accepted by HITEN, thanking HITEN for
providing such a stable environment aboard and
for even offering us an opening in its solar cell
array. During the development and integration
we had a strong and especially encouraging
support from our colleagues at ISAS and could
therefore account for the strong disturbances,
generated by the solar radiation, which hit our
sensor for a short time during every revolution

.
MUSES-A MDC

of HITEN. It was an adventurous launch and
HITEN with the support of the ISAS crew
managed to extend its nominal life-time of one
year to more than three years. During this time
our cosmic dust counter, MDC (Munich Dust
Counter), could record approximately 500
cosmic dust particles and admire the superb
navigation of HITEN and the ISAS control
center. Thank you for taking us along on an
unexpected one year long journey around the
Moon.

During these 3 years aboard HITEN, we
could determine the mass, velocity, and angular
distribution of cosmic dust particles and
especially of beta-meteoroids in the Earth-Moon
system. Another unexpected adventure was a
visit of the neighborhood of the Lagrangian
Points L4 and L5, but we could not find more
cosmic particles there. And while HITEN flew
through space and even detected signs of
interstellar particles, here on Earth the MDC
group enjoyed the hospitality and the permanent
and friendly support by the colleagues of ISAS.

We were told, that HITEN will spend some
time on the Moon, giving us from now on a
different attitude towards this only companion
of Earth in space, sometimes reminding us, that
HITEN is there, of course with MDC.
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Japanese Spacecraft “Hiten”

Robert W. Farquhar

In 1990, Hiten became the second spacecraft
to utilize the Double Lunar Swingly (DLS)
technique for orbit control in the Earth-Moon
system. While doing so, it also placed a smaller
sub-satellite (Hagoromo) into lunar orbit. This
event took place on March 18 (UTC), 1990,
during Hiten’s first lunar encounter. Hiten
performed a total of 10 lunar swingby
maneuvers, breaking the ISEE-3 record of 5
swingbys that was achieved in 1983. After an
impressive demonstration of aerobraking in the
Earth’s upper atmosphere in 1991, Hiten
embarked on an ambitious extended-mission
phase. The first task of the extended mission
was an investigation of the dust environment in
the vicinity of the L4 and L5 Lagrangian points
in the Earth-Moon system. After completing the
dust measurements, Hiten was placed into a
loose lunar orbit. A capture maneuver of
approximately 80 m/sec was used to enter lunar
orbit. Finally, on April 10 (UTC), 1993, Hiten
ceased on the lunar surface.

The spectacular success of the Hiten mission
was not easily achieved. It took a determined
and persistent project group of ISAS to
overcome a number of unlucky and unforeseen
setbacks which occurred early in the mission.

In the final analysis, however, the flight of Hiten
was a historic and important milestone for the
Japanese Space Program.
(¥ 3 > ZR 7% > ARSNGB A T AT,
QsN—fk 7 p—A—)

HITEN Navigation

Leonard Efron

The successful navigation of HITEN
throughout the various phases of the mission
was accomplished as a result of a coordinated
effort between ISAS and the NASA/JPL’s
Deep Space Network (DSN) and Multimission
Navigation (MMNAV) team. Routine naviga-
tion support throughout the mission was
provided by ISAS utilizing tracking data from
the Usuda and Uchinoura sites. However, during
several critical phases of the mission, which
included the launch and early orbit phase, first
lunar encounter, aerobraking, and lunar orbit
capture, tracking coverage of the worldwide
DSN antennas enabled more rapid and precise
orbit determination than was available from
using the Japanese domestic stations alone.

Lunar orbit insertion of HITEN marked the
first return of an active spacecraft to Earth’s
closest celestial neighbor in nearly 2 decades.
The Earth to Moon transfer trajectory utilized
by HITEN was the first demonstration of a
technique which is more energy efficient than
offered by the conventional Hohmann transfer
orbit concept. This new concept was first
illustrated by JPL mission analysts using HITEN
trajectory information provided by ISAS. Future
ISAS lunar missions are planning to incorporate
this new transfer trajectory concept in their
baseline mission design.

This was another example of the synergism
which results from the collaborative efforts
between JPL and ISAS.
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