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Launcher Development Program of The ISAS and Mu-3H

Mu-3H is the third generation of Mu-family solid propellant satellite launchers being
developed at the Institute of Space and Aeronautical Science (ISAS), University of Tokyo.

The first generation Mu-4S was a four stage vehicle equipped with an attitude of the
fourth stage to the direction of injection. It had no guidance and control for the first three
stages. The first successful launch of Mu-4S in February 1971, that placed a technology
test satellite TANSEI on an orbit, was followed by two successive launches of full-fledged
scientific spacecraft, SHINSEI in 1971 and DENPA in 1972.

The second generation Mu-3C, three stage vechicle, had a guidance and control by
means of SITVC (Secondary Fluid Injection Thrust Vector Control) and H,0, side-jets on
its second stage, while the first stage was still left unguided. The first launch of Mu-3C in
February 1974, that orbited a test satellite TANSEI-2 successfully, demonstrated a
remarkable improvement in the accuracy of the orbit attained. Two further launches of
scientific spacecraft, TAIYO in 1975 and HAKUCHO in 1979, were made successfully by
Mu-3C vehicles.

Mu-3H was an uprated version of Mu-3C. It aimed at providing 1.5 to 2 times larger
launch capability than Mu-3C with the thrust augmentation by the use of one-third longer
first stage motor and the employment of higher performance propellant for the first and
the sedond stages. Basic vehicle system concept such as no guidance and control at the first
stage was not changed, therefore the second and the third stages of Mu-3H were essentially
same as those of Mu-3C.

The launch of the first Mu-3H took place in February 1977 and successfully orbited
a technology test satellite TANSEI-3 was roughly 1.5 times larger than that of TAIYO and
this launch demonstrated the intended launch capability increase of Mu-3H. Two scientific
spacecraft dedicated to IMS (International Magnetospheric Study) were launched thenafter
thenafter by Mu-3H: KYOKKO to observe the auroral phenomena over Arctic region and
other global aeronomical parameters and JIKIKEN in September 1978 to observe the
behavior of space plasma deep in the magnetosphere. With these launches, the development
program of Mu-3H ended with complete success.

The launcher development program of the ISAS next to Mu-3H was to develop
Mu-3S. The configuration of Mu-3S was almost same as Mu-3H, but mu-3S was equipped
with a guidance and control system by means of proportional SITVC and SMRC (Solid
Motor Reaction Control) jets also on the first stage. The first test launch of Mu-3S made in
February 1980 was quite successful and a vehicle having full stage guidance and control
capability was realized. 4

" The ISAS plans to launch further three scientific spacecraft, ASTRO-A and B and
EXOS-C, by Mu-3S vehicles by 1984. In parallel to those launch efforts, the ISAS will start
from 1981 a development program of improved Mu-3S vehicles that would have 2.5 to 3
times larger payload capability than Mu-3S. If favoured, the first test launch of the
improved Mu-38 will take place in fall 1985.

February 1980

Tamiya NOMURA
Director, ISAS
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