Nominal mission
Verification of bus technologies of micro-
space probe: communication, attitude control,

determination,

thermal control, and micropropulsion

University of Tokyo, in 2003, orbit

developed and launched the world's
first cubesat, XI-1IV, into the ._
In 2014, we challenged the world's=

first microsatellite, PROCYON, to .’
develop micro-deep-space-
exploration. "

PROCYON (2014)

The first interplanetary
microsatellite
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XI-1V (2003)

The first cubesat
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Cold-gas Thrusters 1-8

Valves of the cold-gas thrusters have redundant systems for
open failures of thruster valves. Cut-off valves are equipped at
upstream of the thruster valves, which divided into two groups.
The cut-off valves have parallel configuration prepared for their
close failures.

Advanced mission

Verification of technologies for deep-space-
exploration by a micro-space probe

* GaN high-eff.-deep-space communication
» Fast-fly-by observation of asteroid
* Orbit transfer by micropropulsion

Science mission
Geocorona observation by Lyman-alp
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Ion thruster

Thrust 300 pN
Specific impulse 1080 s
Number of thrusters 1

Power consumption 32 W
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Cold—gas thruster unit has 8 cold-gas thrusters allocated at the center of
each side of the probe as. Nozzle directions of all the thrusters were
canted from the panel surface to provide both of rotational force for RCS
and translational force for TCM.

for TCM (trajectory correction maneuver)
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Requirements to Propulsion

I—COUPS [&1kd:z] (Ion thruster and COIld-gas thruster Unified Propulsion System) is a
micropropulsion system equipped with ion thruster and multiple cold-gas thrusters to .

The ion thruster and cold-gas thrusters shares the same gas X@
system, xenon gas. For downsized-propulsion system, F( MIPS-FM on H4 % G On~ O/O’
mass of gas-feeding system becomes dominant S; as Share ‘gas t
rather than propellant. Hence, reducing Total mass: 8.1 kg m,O//c,ty hrUSt
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(othérs) xtremely simple structure of cold-gas thrusters and
Powe .25 kg Mips (Miniature Ion Propulsion System) is a micropropulsion gas sharing with ion thruster enabled light weight and
1.31 kg system equipped with an ion thruster developed for the 60-kg, compact micropropulsion system that provides full-set

Ion thruster LEO-satellite HODOYOSHI-4, and the ion thruster successfully

propulsion ability: orbit transfer, reaction control, and

e

(OilognStT%IIer 0.38 kg conducted its first operation in space on Oct. 28, 2014. The high thrust.
I-COUPS was developed based on this MIPS.
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The miniature propulsion system has operated for
more than 6 months, as the first interplanetary
micropropulsion.

« COTS-based micro-EP subsystems, including the
high-pressure gas system, have been in good health.

 The cold-gas-thrusters are successfully working
over 103 operations

The ion thruster operated in 223 hours

Cold-gas thruster
unloading

Ion thruster
misalignment torque
PROCYON has no gimbal system and cold-gas
thruster unloading is necessary, typically once a two
days. Gas ejection from the cold-gas thrusters had
potential to increase the gas pressure surrounding
the space probe and to disturb the operation of the
ion thruster. The unloading maneuver was conducted
with continuous-operation of the ion thruster and it
showed no interference with its operation.




