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Pick Up of Charged Particles by

the Solar Wind
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Modeling the Acceleration Process

L. lons carry most of the momentum & need to be treated Kinetically

2. Electron physics adequately described by a fhaid model

3. Use electrormagmetic hybrid simulations

IMF
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Variation of Maximum V, with IMF Direction

Single Particle Theory

Simulation
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Shock Wave
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Electrostatic S mulation M odel
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Electron Gun S mulation
Case |

Npeam = 0.1 N,
Epeam = 100 eV

All return electrons are captured
by HITV

Power = 1 kW
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Electron Gun S mulation
Casell

Npeam = 0.1 N,
Epeam = 100 eV

Energy Filter on Return
Electrons

Power = 1 kW
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Accumulated Charge
on HITV (C)
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<Charging Rate>
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Required Charging time is under 5 minutes



Deep Dielectric Charging

Conductive Electrode

Dielectric Material \ Connected to Spacecraft
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Energy Source and

Appropriate

Operational Scenario
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Summary

Acceleraki EM hyhrid sirilations show that mactoscopic objects can be
HHLE R L acclelrated by the solar wand. Larzest specific wmpulse.
. Artrve chargng required. Two candidate mechamsms have been
[ il identified
[ Power Estimated 1 KW of power 15 required for charging using electron guns.

Depending on charging mechamsm conductors or diglectnc material
[ Materials {eg mylar, composite matenal) may heused. Talorable cotmposite
materials hold considershle protrise for future

. Mon-Eeplenan orhits can he achetved. Dewelopment of trajectory codes
[ Traj ectory which include EM forces and solar wand model 18 required.
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Electric Field (V/m)
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V. B Sing
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Charged Particle Pick Up e
by the SOI ar W| nd given by ExB vector
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