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Experimental Space Research at IRF
• Development of scientific instruments and methods to 

answer the questions:
• How does the space environment work?
• How does it interact with planets and systems?



Solar wind interaction with planets, moons, 
asteroids, and comets

IRF has specialized in research regarding space plasma – charged gas particles 
and the electric and magnetic fields in the space plasma.
World leading in developing and building certain instrumentation in this area.
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IRF översikt (2)57 years with instruments in orbits around the Earth

37 years in the Solar System



+ Industry



The Sun
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Solar orbiter, launched 2020
The IRF instrument studies 
turbulence in solar wind waves



Mercury





The IRF instruments on BepiColombo
• JAXA Mercury Magnetosphere Orbiter (Mio): Neutral particles
• ESA:s Mercury Planetary Orbiter: Positive ions



The journey to Mercury is difficult!
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Typical travel times inside the Solar System

Destination Typical travel time
Moon 3 - 5 days

Venus 4 - 6 months
Mars 6 - 9 months

Mercury 6 - 7 years

Jupiter 5 - 8 years
Uranus 8 - 14 years



Venus





The IRF instrument 
ASPERA-4 on 
Venus Express



The Earth





Swedish National satellites





Applications of our research: Space Weather
• How does solar storms and the space environment affect

infrastructure in space and on the ground?
• Observations, research, forecasts and national warnings
• Stakeholders: ESA, Swedish Armed Forces, power grid

operators, Swedish Civil Contingencies Agency



The Moon
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IRF and lunar research

• IRF is at the forefront of lunar plasma 
research in Europe

• Mission participation
• ESA SMART-1
• ISRO Chandrayan-1
• CNSA Chang’e 4, Chang’e 6
• Turkish AYAP-1
• ESA Argonaut

• Extensive numerical simulations
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Swedish instruments on the Moon
1969 - 1972 Chandrayan-1/SARA, 2008

Chang’e-4/ASAN, 2019
Chang’e-6/NILS, 2024
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Space plasma science enabling exploration

Lunar plasma knowledge is essential for:

• Accurate charging models (surface + 
hardware)

• Predicting and managing dust 
behaviour and dust interactions

Apollo image AS17-134-20472. Apollo 17
astronaut Jack Schmitt. Very dusty!



Mars





IRF’s instrument 
ASPERA-3 on 

Mars Express – 
still fully 

operational after 
22 years!





The answer to dangerous asteroids –
 

Planetary Defense!



NASA’s Double Asteroid Redirection Test (DART)
Target: Dimorphos

Impact 26 September 2022
Relative velocity: 6.1 km/s

Follow-up by ESA’s HERA,
arrives December 2026



Apophis
13 April 2029





Jupiter



+-The ESA JUICE mission, Jupiter Icy Moons Explorer, launched on 14 April 2023
Arrives at Jupiter in Juliy 2031
Will study Europa, Ganymede, and Callisto
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