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ESA Image: Mars Express Artist's View

ASPERA-3 Main Unit



Instrument performance

Value in high resolution mode. 
Normal mode 0.24 

Also an ‘oversampling’ mode 



Electrons in the Mars Ionosphere
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Mars Photoelectron Spectrum
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Onset of distinct photoelectron 
peak with sunlight in ionosphere 
~0600 solar time, ~96 deg SZA

Dark Sunlit

Orbit 399 (2004/135), anode 8



Onset of distinct photoelectron 
peak with sunlight in ionosphere 
~0600 solar time, ~90 deg SZA

Dark Sunlit

Orbit 287 (2004/100), anode 8



Tail, ~4000 km (2004/166)



Tail, ~7000 km (2004/115)



Photoelectrons high in Earth’s magnetosphere

Ionospheric photoelectrons in 
Earth’s magnetosphere  up to 
6.6 Re (Coates et al, 1985) 

Fluxes seen for SZA < 97° in 
the ionosphere at foot of 
modelled Earth magnetic field 

• Magnetic connection from sunlit ionosphere to spacecraft

• Provides non-thermal escape mechanism – electric field set up



MEX sees 
photoelectrons
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Conclusions

•ELS spectra at Mars show ionospheric photoelectron peak(s)

•Ionosphere – peaks due to CO2
+ (e.g., Mantas & Hanson, Link)

•Onset of sunlight in ionosphere starts photoelectrons

•Photoelectrons seen on night side and at high altitudes at times

•Magnetic connection to sunlit ionosphere, similar to Earth?

•May extract ions via electric field: photoelectrons pull ions

•Process seen at Mars, Earth, Titan – Venus?
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