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Space Weather

Energetic particle aspects of space weather:
● Radiation hazards for satellites
● Ionospheric disturbances (e.g. GPS, Galileo,...)
● Risks for human space exploration

Kiel University - 
Institute of Experimental and Applied Physics
● Development, building and testing of space instrumentation 

for energetic particle detection
● Data provision to scientific community
● Data analysis, modeling and research
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Particle Instrumentation
Recent space missions:

● Ulysses - KET
● SOHO - EPHIN
● STEREO - SEPT
● MSL - RAD (Mars)
● Chang'E 4 - LND (Moon)
● Solar Orbiter - EPT, HET and STEP (Launch 2020)

Possible future missions:

● H2sat - EPDP
● Lagrange - MEPS
● Daedalus Near Earth Explorer - HEI

Student projects:

● Bexus - Instruments for particle detection on balloon flights 
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keV Energy Range
Example Solar Orbiter - Electron Proton Telescope:

Achievable energy range for stopping particles:
Electrons: 30 keV to 400 keV

Protons: 30 keV to 6 MeV
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GeV Energy Range
Example Solar Orbiter - High Energy Telescope:

Achievable energy range for stopping particles:
Electrons: 300 keV to 30 MeV
Protons: 6.8 MeV to 107 MeV

Fe ions: 0.023 to 0.47 GeV/nuc
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GeV Energy Range
Example Ulysses - Kiel Electron Telescope 

Achievable energy range for stopping particles:
Electrons: 4 to > 200 MeV

Ions: 30 to > 2000 MeV/nuc
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EU project HESPERIA
● Space weather forecast of proton flux 

with >30 min warning time
● Developed as real time application with 

warning system
● Possible adaptation / improvement using 

other missions

Space weather forecast
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Sources:

[1]:https://ccmc.gsfc.nasa.gov/models/modelinfo.php?
model=REleASE

[2]:https://www.hesperia.astro.noa.gr/index.php/results/real-time-
prediction-tools/release

[3]:
Simpson, J. A. "Elemental and isotopic composition of the galactic 
cosmic rays." Annual Review of Nuclear and Particle Science 33.1 
(1983): 323-382.

MEWALDT, R. A., et al. Long-term fluences of energetic particles in 
the heliosphere. In: AIP Conference proceedings. AIP, 2001. S. 165-
170.

Ave, M. et al. Propagation and Source Energy Spectra of Cosmic Ray 
Nuclei at High Energies . In The Astrophysical Journal, Volume 697, 
Issue 1 (2009) : 106-114 
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