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Asia-Pacific Regional Space Agency Forum

APRSAF
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* Sitemap * Japanese
mFeatule Stories
Probabilistic Forecast of Killer Electron Alert

in Geosynchronous Orbit

Dr Yoshizumi Miyoshi (Nagoya University! and Dr Ryuho Kataoka (RIKENY have developed a forecasting
system to predict the daily probability of a killer electron alert in geosynchronous orbits up to a week in
advarce

Dr Ryuho Kataoka, a special postdoctoral researcher at RIKEN, said " This forecasting system originated
from a very similar concept to the weather forecast of precipitation probability. We will continuous by
investizate the characteristics of the solar wind and radiation belts in detail and hope to contribute to
satellite operations.”

AKEBONO / RDM > 2500 keV

lllustration of spatial structure of
radiation-belt electrons
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Figure 1. Tllustration of radiation-belt electronz {eft). The spatial distribution of electrons above 2500 kel
abserved by AKEBOND (right) with particles’ flux expressed in color.
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Figure 2. This table shows the probability that the 24-haur maximum walug of 2Me electrons in a
geosynchronaus orbit will exceed the NOAASSEG slert level of 1000 PFL. The forecast is updated every
day by scientists between midnight and noon UT. “Today” means fram midnight 1o the fallowing midnight,
uT

Copyright (0] 2004 Japan Aerospace Exploration Agency, Al rights reserved Site Policy
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SEP Prediction Workshop, Tokyo Tech, 2010/06/29(Tue)
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Appendix

MHD equations



Mass

Momentum

Energy

Induction

IO(@-FV'VVJZ_VP"'J.XB’ jIVXB

oU P

—+v-VU=—(y-DUV-v, U=
ot (¥ -Dp

Z_?:VX(VXB), V:-B=0

For the Sl unit,change B —> B/ My ]—) ,Uoj

Ignore
polarization
current

Ideal gas



ldeal MHD equations (conservation form)

( Jo, ) ( OV YN (0) Mass conservation
0| pv . pvv+PI-BB 0 Momentum conservation
ot| e (e+ Pt)V -B(B-v) 0 Energy conservation

\ B ) \ vB - Bv ) \O/ Induction equation

BZ
Pt =P+ Y Total pressure = gas pressure + magnetic pressure
vi P B’ neti

e— P n n Total energy = kinetic energy +

2 ¥ -1 2 Internal energy + magnetic energy
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