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Abstract The local acceleration mechanism is one of the crucial factors for the high energy electron

flux enhancement events in the outer radiation belt. There are two substantial preconditions for

this acceleration mechanism. The first and the most important one is the presence of enough low

energy electron (on the order of tens to hundreds of keV), so-called seed electron; the other is the

enhancement of plasma waves including whistler chorus waves which can contribute to the electron

acceleration by wave-particle interaction. Geomagnetic field data observed by Memambetsu (L =

1.57) observatory are used to extract Pi1 pulsation during 2004−2006. The linear correlation between

Pi1 pulsation duration and seed electron flux (LANL 50∼225keV) is greater than 0.7, which indicates
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that the Pi1 pulsation duration is a good indicator of seed electron flux. After the investigation of

three magnetic storms events in 2005, the evidence had been found for acceleration of seed electrons

to high energies by whistler chorus waves and the positive correlation between the chorus waves’

spectral density and high energy electron flux.
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∗ http://wdc.kugi.kyoto-u.ac.jp/wdc/Sec3.html



172 Chin. J. Space Sci. ������ 2013, 33(2)

& (iR 2a).  1;,;$.+ 10 Z 31 G+^[
G (N[G9WYZ) >^ 11Z 1G�*94+ 105

>^ (iR 2b),  -#,;$.+ 11 Z 1−2 G_
F+ 103 >^ (iR 2c). Cluster 4 MN+ 10 Z 31

G+ 09:35UT−10:10UT N 11:15UT−11:40UT Z
\'�"),*fg, YhSXC%\[:, ÆW0
ON`\]2, .+0O>a 0.5 fce (,;jb0O)

+./9. I;X%NIT, CkElEC./9
L%+ 11:15UT−11:40UT +9P (iR 2d, ]S
8 0.5 fce), 7R 2(d) D>`E,  Z\ GEO,*f
g8 (L = 6.6), ./9%N1=G 10−6 nT2/Hz. +
^c78&/3,"dElEC./9L%8�+9
P.

+ 2005 Q 9 Z 11 G+&/3, Dst A97
+ 11:00UT WXN]V −147, 868%%&, >
R 3(a) D:.  1;,;$.+ 9 Z 11 G^[
G>^ 9 Z 12 G�*94+ 105 >N, >R 3(b)

D:,  -#,;$.+ 9 Z 11 G^[G_Ye^
8*_F+ 103 >N, >R 3(c) D:. Cluster 4 M
N+ 9 Z 11 G 10:40UT−11:15UT Z\'�")
,*fg, hSXC%\./9[: (iR 3d, ]S
8 0.5fce), 7R 3(d) D>`E,  Z\ GEO ,*f

g8 (L =6.6), ./9%N1=G 10−5 nT2/Hz.

+ 2005 Q 8 Z 6 G+&/3, Dst A9_7
+ 20:00UTMUWXN]V −43,868`%&,>
R 4(a) D:.  1;,;$.^8*_F+ 105 >
N,>R 4(b) D:,  -#,;$.= 8 Z 7G_Y

f 1 2004−2006 � LANL gh`���� �

ia (a) " Pi1 �������
�

� � (LANL, 50∼225 keV) �
ia (b)

Fig. 1 Linear correlation between 50∼225 keV and

315∼1500 keV for different lag days (a) and between Pi1

pulsation duration and 50∼225 keV for different

lag days (b) in 2004−2006
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Fig. 2 Dst index (a), electron flux for 50∼225 keV and 315∼1500 keV on LANL (b, c) and whistler chorus waves

observed by Cluster 4 (d) in October 31, 2005 magnetic storm event
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Fig. 3 Dst index (a), electron flux for 50∼225 keV and 315∼1500 keV on LANL (b, c) and whistler chorus waves

observed by Cluster 4 (d) in September 11, 2005 magnetic storm event
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Fig. 4 Dst index (a), electron flux for 50∼225 keV and 315∼1500 keV on LANL (b, c) and whistler chorus waves

observed by Cluster 4 (d) in August 6, 2005 magnetic storm event
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Table 1 Minimum Dst, seed electron flux, high energy electron flux and

spectral density of whistler chorus wave for above three events
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� ��� �
���a
	��
 vk Dst m�a
�bc l/ ���bl/ m�ad
�bc l/

(cm−2·sr−1·s−1·keV−1) (nT2·Hz−1) (cm−2·sr−1·s−1·keV−1)

2005-10-31 −75 5.01 −6 2.55

2005-09-11 −147 5.62 −5 3.36

2005-08-06 −43 5.26 −4.5 3.52
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