
Kommunikation i rymden

Mats Holmström
Institutet för rymdfysik (IRF)

SUNET TREFpunkt
Kiruna

30 mars 2004



Översikt

● ASPERA-3 på Mars Express
– Vetenskapliga mål och bakgrund

– Nuläge

● Mars Express dataflöden

– Fysiskt

– Format

● Framgångar och problem



Solar System Physics: Scientific Goals

Comparative research on the evolution and dynamics of the solar system
objects (planets, asteroids, comets, meteoroids) and their interaction
with the solar wind.

• How does the interplanetary medium affect and shape the bodies in the
inner solar system?

• What plasma physical processes determine the structure of the interaction
regions?

• How do the solar system dust population evolve and interact with planetary
bodies?
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Instrument Development and Construction

The detectors measure characteristic properties such as energy, mass and/or
distribution of the particles (electrons, ions or energetic neutral atoms (ENAs))

• Nozomi (PI). ISAS Mars orbiter. IMI: Ion detector.

• Rosetta (PI). ESA comet orbiter. ICA: Ion detector.

• Mars Express (PI). ESA Mars orbiter.
ASPERA-3: ENA, electron and ion detectors.

• Venus Express (PI). ASPERA-4: ENA and ion detectors.

• SMART-1 (CoI). ESA Moon orbiter. D-CIXS: X-ray imager.

Future: Bepi-Colombo (ESA Mercury orbiter), Planet-C (ISAS Venus orbiter).
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2003-01-22

The Solar Wind

[Parker, 1963]

A collisionless plasma
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Magnetized Planets

[Kivelson & Russell, 1995]

Mercury, Earth, Jupiter, Saturn, Uranus, Neptune
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Non-Magnetized Planets

[Luhmann, 1986]

Venus, Mars
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Geometri
● Fri sikt. 5-10 grader över horisonten.

● Avstånd

– Bandbredden avtar som 1/d2

– Latency: Ljustiden (OWLT)

● Riktning (tre-axel stabiliserad)

– Markstation: Banbestämmning (centimetrar)

– Satellit
● Bestämmning: Gyron. Star trackers. Sun sensors
● Ändring: Reaktion wheels. Thrusters



Markstationer

ESA (NNO), NASA (DSN)



Satellit

1.6 m HGA (0.4 m LGA) 
X-band (7.1 GHZ) till Jorden

S-band (2.1 GHZ) från Jorden 



Avståndet Mars-Jorden

1/d2



Bandbredd
kbps


