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Abstract The injection of plasma sheet ion to inner magnetosphere plays an important role
during the time of magnetic sub-storm and storm periods. In the past, researches of such
injection were all processed by the method of drift path theory of certain magnetic moment
particles. In this article, we will extend the past certain magnetic moment magnetosphere particle
drift path theory in (U, B) coordinate to certain energy magnetosphere particle drift path theory.
Because particle’s drift orbit is associated with its charge, we will take proton as an example.
Then we will discuss the characters of different energy particles’ boundary between their open and

close drift path and its variation with Kp index during their transportation to the Earth. In high

EE&TE HEZEHARPFESE S HE (40931054) , B K T 5 SR T & & 1140 (2006CB806305) Fl 43 [A] KA 2 E R I M s LWL & e By,
EZERA T 4Evl, 58,1984 454, 5 N F )2 W B 5T . E-mail: wzding@ spaceweather. ac. cn



1506 H Bk ¥ B % R (Chinese J. Geophys. ) 53 %

energy situation, the radial distance to the Earth of plasma sheet ions’ boundary will increase
with their energy, and the distance in dawn side is much larger than that in dusk side. But in low
energy situation, such thing will completely change. The radial distance will decrease with ion
energy and the radial distance in dusk side will be larger than that in dawn side. Our simulation
results also show that with the increase of Kp index, all boundaries of various energy particles in
the plasma sheet will move towards the Earth. But performances of ion boundaries in high and
low situations are different. To low energy situation, the inner boundary shape of ion almost
keeps constant with the increase of Kp index. To high energy situation, its shape will change
remarkably with Kp index. In two extreme cases, that is, E=20 keV, Kp=6 and E=10 keV,
Kp=3, the ion boundaries even show two different regions, one is the closed circling Earth
region and the other is the isolated tapered region in dawn side. The boundary of plasma sheet

certain-energy-E particles is just the connection of energy-E point in various magnetic moments

Alfven layer.
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The gray background shows all possible positions of protons with energy given at the top of each columns. The dash line is geo-synchronized orbit, the dot line

is open/closed drift separatrices calculated with Korth's method ) and the dash dot line is magnetopause calculated with formulation given by Shue et al. 151,
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Other meaning of each panel is the same as Fig. 2.
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Fig. 5 Different energy protons’ plasma sheet inner boundaries of 20 keV,10 keV,5 keV,1 keV,500 €V and 100 eV for Kp=0 (top), 3 (middle) and 6 (bottom)
The bold dot line is the inner boundaries of protons with energy given at the top of each columns. The dash line is geo-synchronized orbit, the tiny dot line

is open/closed drift separatrices calculated with Korth's method®) and the dash dot line is magnetopause calculated with formulation given by Shue et al. [151,
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The ion's inner boundary of plasma sheet observed by PEACE on TC-1 on July 21, 2004

The upper panel represents ion’s spectrums and the lower panel represents density of ions.
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