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Plasma wave observations



Martian plasma waves
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Instruments

Mars Global Surveyor Project
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Data Analysis

 Ellipticity, Polarization, Field Amplitude, Wave
vector direction, Frequency® ZEfE 73 i = #f
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Ellipticity

Statistical Study
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Statistical Study

Dayside sheath
ellipticity* = =moderately polarized
Polarization* = - Mixed

Field Amplitude = - -
6B >6B 1 —compressional

wave vector= = perpendicular to MF
Frequency == "< fy.:
—mirror mode instability



Statistical Study

Nightside sheath

ellipticity* = = significantly polarized
Polarization* = =left-hand

Field Amplitude == *0B /<0B 1 —transverse
wave vector= = *parallel to MF

Frequency === ~fp

—jon cyclotron instability



Statistical Study

MPR, tail

ellipticity= = =linearly

Polarization* = =linearly polarized

Field Amplitude ==+ 6B/ ~6B1— mixed
wave vector* = *perpendicular to MF
Frequency === <fp
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lon loss by plasma waves



Aurora acceleration at Earth
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lon heating by plasma waves

Motivation:
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lon heating by plasma waves

Msource Flux:
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lon heating by plasma waves

@Heating rate = fos fus
How O+ can gain energy to escape $ 8000 W
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lon heating by plasma waves
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lon heating by plasma waves

O+ loss from plasma waves generated by
electron beams and field-aligned currents
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Figure 3. A cartoon of the ““auroral region™ at Mars. The

J ’Ct-.%;d:’)fafCamblpolar diffusion|Z orange shading represents the electron density. Currents are
J:’D'C'fﬂ'./?f)\?]l] é;hw%) dl‘i\’e‘l,'l'ﬁmrl the solar wind electfic fields ‘pen'c‘.trzitii]g to

Mars’ ionosphere. Auroral currents often result in electron
acceleration and plasma waves which heat ions.
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