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Fig.1 A whole process of energetic electron enhancement event on the geosychronous (upper)

together with the geomagnetic Dst index variation (lower) in Nov. 5—9, 1993
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Fig.2 The relation between the flux and the average solar wind velocity of the previous days
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Fig.3 The compare between the predicted values and the measured ones
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Fig.4 The contrast of the predicted values and the measured ones.
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FORECAST OF THE ENHANCEMENT OF
RELATIVISTIC ELECTRON AT THE
GEO-SYNCHRONOUS ORBIT

XUE Bingsen YE Zonghai
(Center for Space Sciences and Applied Research, The Chinese Academy of Sciences, Beijing 100080)

Abstract

The high flux of energetic electrons on geo-synchronous orbit can induce many
kinds of malfunction of the satellite there, within which the bulk charging is the
most significant that several broadcast satellite failures were confirmed to be due to
this effect. The electron flux on geo-synchronous orbit varies in a large range even
up to three orders accompanied the passage of interplanetary magnetic cloud and
the following geomagnetic disturbances. Upon the investigation of electron flux,
interplanetary solar wind data, and geomagnetic data as well, we found that, (1)
The enhancement of energetic flux on the geo-synchronous orbit exhibits periodic
recurrence of 27 days; (2) significant increase of electron flux relates to interplanetary
index and characters of their distribution; (3) the electron flux also has relation to
solar activity index. In our research work, artificial neural net was employed and
constructed according to the job.

The artificial neural network was employed in this paper to build the relation-
ship between the electron flux and interplanetary parameters. The input parameter
is: the solar wind velocity in km/s; the density of the plasma density; the total
strength of interplanetary magnetic field. All of them were daily average value. To
represent the influence of the variation of the interplanetary parameters influence,
the ratio with those of the previous day of the mentioned parameters were also
input. Through the training, the neural network can adjust the internal weight and
the value of the nods to build the relationship between the electron flux and the
interplanetary parameters and their variation. Preliminary result showed that the
accuracy forecast of electron flux 1 day ahead can reach 80%.

Through the effort in the prediction of energetic electron fluxes enhancement
with the solar wind and interplanetary magnetic field parameters, we realized that
the mechanism of the electron event is far too complex to be described with simple
formulas. Large database is needed for statistic work to make the prediction more
accurate. Fundamentally, great measured and advance research work has to be done
to investigate the source energetic electron and acceleration mechanism.

Key words Energetic, Electron, Solar wind, Interplanetary field, Artificial
neuron network

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

