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Van Allen radiation belts

p* (100 keV-500 MeV) e (10 keV-10 MeV)
*AP8 Max J(E>10 MeV) AE8 Max J(E >1 MeV)

Static empirical models based on average observations from 20
satellites

Large spatial and energy coverage
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Implications for space travel
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http://wxnet4.nbc4.com/home.html

Dynamic model based on SAC-C and Demeter
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Decay times
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Flux enhancement distribution functions
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Dst probability (1957-2007)
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Dynamic model simulation
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Dynamic model: SAA

Evolution in time
of the flux

(in cm?/sri/s?) for
E=0.2-0.3 MeV In
geographic
coordinate system.
The left upper
graph shows the
steady state at the
onset of the storm
(t=0 days).




SAC-C fluxes compared to plasmapause
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CLUSTER/RAPID 40-406 keV, 6 channels, since 2000

~compared to AE8 (1 June 2008)
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Energetic Particle Telescope

*Spectrometer developed to measure the high-energy particle fluxes (Phase D)
*Qinetiq Space, Center for Space Radiations (UCL), BISA, ASRO
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- Dim: 130 x 160 X
- 210 mm?

- Mass: 4,6 kg



EPT_short_assy.avi
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http://www.esa.int/esaMI/Proba/SEM9FS4PVFG_1.html

Conclusions

- Space radiations are o ocn cors

dangerous for space e
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The outer electron belt is a
highly dynamic region

- Dynamic model developed
on the basis of observations
(SAC-C, Demeter and

CLUSTER)
- Storm (Dst): - Flux increase
- Decay time
- Probability
- Perspectives:

Launch of EPT on Proba-V
in 2013



Cluster observations
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Plasmapause/ radiation belt boundaries

 CLUSTER

Plasmapause and Radiation Belt Boundaries Positions
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RAPID flux variation at L=5
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Plasmapause/Radiation boundaries

Relationship between outer radiation belt (RB) and plasmapause (PP):
SAMPEX for RB + IMAGE for PP

Displacement of outer RB closely associated with reduction of Earth’s
plasmasphere (Baker et al., Nature 432, 2004)

Close correlation between the inner extent of the outer RB (2-6 MeV) and the
3.5-day-averaged PP location (Goldstein et al., GRL 32, 2005)

- Using SAMPEX for RB and CRRES and model for PP, innermost PP
position is the innermost limit of the outer RB penetration (Li et al., GRL
33, 2006)
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