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lonosphere source sends a flow of low-energy (few eV to 10's of eV) plasma up into magnetosphere.
Plasma is made up of H+, He+, O+ from the polar wind, cleft ion flountain, polar cap and auroral zone.

The plasma flows up through the polar cap and the "empty" lobes of the magnetotail to the plasma sheet.
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TABLE 1. Total lonospheric Source Strength

Quict Active
H* He ® 0-* H* He = o
"Polar wind L
Solar maximum 150 (1% 10%M* 1.1 (7.05% 10" 10.0 (6.5 % 107) 0.40 (2.61 x 10%)
Solar minimum 6T (T I()'l) 0.59 (3.85 % 10™ 3.0 (2 10%  0.28 (1.82 % 10"
Clelt ion fountain _— '
Solar maximum 0. .'H 1.6 0.43 4.8
Solar minimum** 0.63 0.73 0.43 1.9
Auroral zone
Solar maximum 2.1 1.6 2.6 7.7
Solar minimum** 1.7 1.0 33 3.2
Polar cap
Solar maximum 0.24 0.24 0.61 2.5
Solar minimum** 0.43 0.39 1.0 1.5

Each entry is to be multiplicd by IC 10** jons s #
*The numbers in parentheses rcprcacnt the polar wind fluxes in ions per square centimeter pcr second that were
used for the different solar and magnetic conditions.
**The Yau er al. [1985] DE data were taken in two sets: one near solar.maximum and one about half way .
between solar maximum and mmtmum (sec Figure 1).
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Figure 3. A sketch of the magnetosphere showing the assumed size of the plasma sheet used in the calculations for (a) quiet and ()

active magnetic conditions. The dotted and dashed lines show the outer flow boundary for polar wind and cleft ion fountain ions,
respectively, from a source located near the polar cusp. '
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TABLE 2. Parameter Summary

Flux Range Density
Volume, Residence Time. Calculated, Observed,
Region em' % jons 5 ' (ions em™2 57" jons em™! ions ¢m
Region |
Inner plasmasphere 6.97x 10" B.64 % 10° 8.0x 10* ( 1.5x10% 4930-1070 10,000-2000
. (1-day filling time) 1.7 10* (3.25x 107 ’
Region Il
Outer plasmasphere 2.39x 10™ 4.32x10° 9.3 x 10* ( 1.5x10% 850-180 2000-100
(5-day filling time) 2.0x 10 (3.25x10%)
Region III .
Dayside plasma trough 5.65x 10* 2.16x 10* 1.31x10* (3x10% 5.1-1.1 10.0-<1.0
(6-hr convective drift) 2.91x10% (6.5%107) -
Region IV
a, Quiet plasma sheet 3.75x 10 l.a4x 10 1.9 % 10% 1.1-0.4
' (4-hr convective drift) 1.1x10%
b, Active plasma sheet 3.75x 10 1.08 % 10* 2.2x 10% . 0.4-0.2
(3-hr convective drift) 2.1 x10%*
Region V
" Tail lobe 7.0 10% 6.5 10° 8.4 107 m@@" 0.1-0.001
3.9x10¥

(flow and drift time)
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Particle trajectory categories for
TIDE Observations - 1997 May29 to June 11
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Particle trajectory simulation for
TIDE Observations, 1997 June 6 13:45UT
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start parameters:
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Local time: 9.173
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lonosphere outflow correlations with solar wind plasma parameters
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ORIGINS OF THE HIGH ALTITUDE THERMAL PLASMA

Typical trajectory tracing
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" Figure 4 Schemanc dxagram showmg the nonclassical processes
that may affect the polar wind. From Schwzk and So]ka [1997]
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SCHUNK AND SOJKA: GLOBAL IONOSPHERE-POLAR WIND SYSTEM

12 MLT

0 | .
Figure 4. Convection trajectory of a representative flux tube of plasma during changing magnetic activity.

_ At the start of the simulation the flux tube is located at about 1900 MLT and 67° magnetic latitude, as shown
by the solid dot in Figu;jg 3. The tick marks along the trajectory indicate the times in universal time hours.
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‘.Flgure 3 Total H* outﬂow rate (mns s I) versus tlme at selected
‘altitudes, The outflow: rate:is. obtamed by 1ntegratmg the H* flux -
-Vover the entire: poIar reglon at each altltude. From Schunk and,
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lonosphere source sends a flow of low-energy (few eV to 10's of eV) plasma up into magnetosphere.
Plasma is made up of H+, He+, O+ from the polar wind, cleft ion flountain, polar cap and auroral zone.

The plasma flows up through the polar cap and the "empty" lobes of the magnetotail to the plasma sheet.



