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SLATS:Super Low Altitude Test Satellite
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The Super Low Altitude Test Satellite (SLATS) is the first
Earth observation satellite to demonstrate operations in very
low Earth orbit. An orbit with an altitude lower than 300 km is
referred to as “Super low orbit” and it is an unexplored region
which has yet to be fully utilized by existing satellites.
Satellites in a super low orbit will bring benefits such as
higher resolution optical observation imagery, lower
transmission power for active sensors, and cost reductions
in satellite manufacturing and launches. That is because the
satellites orbit closer to the Earth.

A satellite in a super low orbit like SLATS will be exposed to
atmospheric drag, which is approximately 1,000 times
greater than that of most Earth observation satellites at an
altitude of 600 to 800 km. Consequently, this type of
satellite requires a greater amount of propellant than
conventional satellites. In order to solve the atmospheric
drag issue, JAXA has adopted an ion engine, because the
ion engine uses propellant 10 times more efficiently than
gas jets. Furthermore, we are developing a small satellite to
minimize atmospheric drag, and will verify that our
technology can support orbiting at super low altitudes over
an extended period of time.

Then JAXA will take the first step toward practical
application of a super low altitude satellite.
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SLATS will verify the technology for orbit control at super low altitudes using the ion engine technology developed by JAXA. Technical
data related to the atmosphere acquired by SLATS will also be used for the design of future satellites. Furthermore, SLATS will
photograph the Earth, and its technology will be evaluated for future Earth observation satellites.
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For a super low altitude satellite, high thrust is not required, although
atmospheric drag increases. The thrust equivalent to the weight of
one small coin such as a dime is sufficient. A long-life and
high-propellant efficiency thruster is required. An ion engine is the
most appropriate type of space engine under these conditions. From
the perspective of exerting the greatest possible thrust, the propellant
used in the SLATS ion engine is xenon gas, which is the same
propellant that was used in Hayabusa. Furthermore, SLATS also
adopts the technology developed for KIKU No. 8 providing higher
thrust than Hayabusa.

Atomic oxygen monitoring system

The atmosphere becomes denser closer to the Earth’s surface, and a
substance called "atomic oxygen" increases at super low altitudes.
Atomic oxygen is known to damage the golden thermal control films
(Multi-Layer Insulation) to protect satellites.

Normally, oxygen gas consists of two atoms which form a covalent
bond and make a molecule. Atomic oxygen is formed by the splitting of
the molecule by radiation and ultraviolet rays from space. Atomic
oxygen is highly reactive and damages materials on the surface of
satellites.

For SLATS, JAXA takes countermeasures such as applying a coating
which is highly resistant to atomic oxygen on the outer surface of the
Multi-Layer Insulation. SLATS is also equipped with an atomic oxygen
monitoring system which measures the concentration of atomic oxygen
and the deterioration of materials when reacting with atomic oxygen.
The acquired data will be used for the design of future super low
altitude satellites.

{t#k Specifications
BB Item 4% Specifications
DEPS 2.5(X) x 5.2(Y) x 0.9m(2)
Size (8,8 L RRHRER)

25X)x5.2((Y)x0.9m(2)
(when expanded in orbit)

g8 400kgllF
Mass 400 kg or less
HEES) 1140WBLE
Generated power 1,140 W or more
BEEsTT] 2FLI
Design life 2 years or longer
i e BE 268km~180km
lon engine Orbit Altitude of 268 km to 180 km
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