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JAXA is carrying forward the Small Demonstration Satellite
(SDS) program to demonstrate new technologies covering
everything from components to system engineering in the real
space environment in advance, and provides highly reliability
technology to larger satellites including various scientific
research satellites. Small Demonstration Satellites can be
developed in a shorter period of time at a lower cost than
those required for large satellites. This is quite useful, as it
allows aerospace researchers to demonstrate and experiment
with various technologies in orbit within short time frames.
System design, integration and testing of the SDS program
are being exercised in-house by JAXA researchers with their
own initiative. These activities contribute to improving system
engineering skills and other abilities of young engineers.

The first satellite in this program 100 kilogram class Small
Demonstration Satellite-1 (SDS-1), was launched on January
23, 2009. In the SDS-4 project, a 50 kg-class small satellite has
been developed as the standard model for a piggy-back system
on the H-lIA Launch Vehicle in order to provide the solution to
realize missions in a much shorter term and at a lower cost.

As a small satellite engaged in the piggy-back ride with the
Global Change Observation Satellite, First Mission - Water
(GCOM-W1) nicknamed “Shizuku” (meaning a water drop),
SDS-4 was launched on May 18, 2012.
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Quickly developed low-cost small satellite to accumulate in-orbit data for new technologies

B2 Mass #)50ke~ Approx. 50 kg

X /Dimensions 50X50x50 cm
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Attitude control /'3-axis zero-momentum stabilization
ARGIEE(ERE)
/Sun pointing mode (for nominal operation)
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/Earth pointing mode (for experiments)

FEEH #1120 W/ Approx. 120 W
Spacecraft power  (KF5E/ \RIL2HRER
generation /2 solar array panels deployed)
BiE S/\UR S band
Communications YR/ Command4 kbps
HKZF L XU, Housekeeping (HK) telemetry:16 kbps
A Sw2avFUXARYMission telemetry:1 Mbps
15 IR 38 Orbit BE677 km. /At an altitude of 677 km
#1EF Launching GCOM-W 1485&D Piggy-back ride with GCOM-W1 satellite
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SDS-4 Project will achieve the following four missions:
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Space-based AlS (Automatic Identification System) Experiment
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Flat-plate heat pipe on-orbit experiment
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Marine-installed Automatic Identification
Systems (AIS) automatically transmit normally
vessel name, Maritime Mobile Service Identity
(MMSI) codes, vessel type, vessel location,
course, speed, destination and cargo type
to neighboring vessels and land stations.
Receiving these AIS signals allows the observers
concerned to obtain navigation information of
vessels on the entire globe. The SDS-4 verifies
the performance of space-based AIS receiving
functions and evaluates the interference
conditions based on measured data, and thus
accumulates information and knowledge that
are useful for configuring future systems and
improving the AlS signal receiving performance.
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To obtain data required for commercialization of
flat-plate heat pipes (FHP) by conducting the in-orbit
characteristics evaluation of FHPs and comparing the
results with those obtained from ground tests and
with those determined by theoretical modeling.
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In-flight experiment of space materials using THERME
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Quartz Crystal Microbalance
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By using the "THERME" developed by the Centre
National d'Etudes Spaciales (CNES), the in-orbit
degradation data on the solar absorptance (as) of
heat control materials (films and coatings) will be
obtained. The IST project will be carried out by the
collaboration of CNES and JAXA.

Contaminations (due to gasses and particles on satellite
surface) will be measured with a consistent approach
throughout the phases of space craft assembling, transpor-
tation, launch complex operation, in-orbit operation to
achieve the functional performance of domestically
manufactured, low-cost QCM with favorable boarding
capacity.

FOX Flight Model
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Future concept of space-marine collaboration by
combining satellite AIS units

THERME Flight Model
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Quartz Crystal Microbalance (QCM) Sensor  QCM Flight Model
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