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The tracks of cold/hot ions in the Io plasma torus

YANG Ya-fen, CHEN Chu-xin

(CAS Key Laboratory of Basic Plasma Physics; School of Earth and Space Sciences, USTC, Hefei 230026, China)

Abstract; The effect of the centrifugal force on cold/hot ions was analyzed through simulating the tracks of

the cold/hot ions in the To plasma torus. It is confirmed that cold ions reflected along the magnetic field

line under the action of the centrifugal force in the lo plasma torus cannot enter Jupiter’s atmosphere, and

hot ions are not affected very well by the centrifugal force. The lo plasma torus consists chiefly of high

dense cold plasma, a mechanism is thus needed for cold ions to enter Jupiter's atmosphere and trigger the

emissions of Io’s wake.
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Fig. 1 The projection of the magnetic field on the

meridian plane (quoted from Fig. 5 of Ref.[9])
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Fig. 2 The trajectory of the cold ion on xz plane,
when the direction of the initial velocity is 6 =0,¢, =0,

and the initial position is x=5. 9R;, y=0,z=0
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Fig. 3 The trajectories of the cold ion on xy and yz plane
respectively, when the direction of the initial velocity is
6,=0.¢
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Fig. 4 The trajectory of the cold ion on xz plane,
when the direction of the initial velocity is 6, =45°,(p(, =0,
and the initial position is x=5. 9R;, y=0,z=0
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Fig. 6 No taking the centrifugal force into account,
the trajectory of the cold ion on xz plane, when
0,=45",¢, =0, and the initial position
is x=5.9R;,y=0,z=0
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Fig. 7 The trajectory of the hot ion on xz plane, when
the direction of the initial velocity is 8 =0,¢, =0,

and the initial position is x=5. 9R;, y=0,z=0
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Fig. 8 The trajectory of the hot ion on xz plane, when

the direction of the initial velocity is 8, =45°, ¢, =0,

and the initial position is x=5, 9R;, y=0,z=0
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