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Abstract 

 The Mars Atmosphere and Volatile 

Evolution spacecraft (MAVEN) entered in orbit 

around Mars on September 21st, 2014 and began its 

scientific phase two months later. Compared to its 

predecessors, i.e. Mars Global Surveyor which 

orbited around Mars at 400 km from 1999 to 2006, 

and Mars Express which has been around Mars since 

2003 with a periapsis at 270 km, MAVEN will 

provide unprecedented observations of the neutral 

and plasma environment of the planet thanks to its 

unique orbital coverage and its sophisticated 

instrument suite. Its precessing orbit is highly 

elliptical with a 4.5h period and a nominal periapsis 

at 150 km with “deep-dip campaigns” down to 125 

km. While MGS did not carry any ion spectrometer 

and MEX does not carry any magnetometer, 

MAVEN has a complete set of plasma instruments 

including the Solar Wind Electron Analyzer (SWEA) 

measuring the energy and angular distributions of 

electrons of energetic range from 3eV to 4.6 keV 

with a 2 seconds rate. 

From November 2014 to February 2015 

MAVEN’s periapsis sampled northern latitudes from 

30 to 70 degrees from the dawn to the dusk 

terminator in the night-side above regions with and 

without significant crustal magnetic sources. On 

nearly each periapsis a drop of more than two orders 

of magnitude of suprathermal electrons with energies 

above 3 eV can be observed. Electron plasma voids 

have already been reported from MGS and MEX 

observations and their location suggested a strong 

link with crustal magnetic sources on the surface of 

the planet that can generate magnetic loops excluding 

electrons. We will first revisit the properties of 

electron plasma voids from MGS and MEX 

observations and compare/contrast them with the 

new MAVEN multi-instrumental observations that 

reveal with unprecedented details the highly variable 

structure of these voids. Their numerous observations 

above the Northern hemisphere where crustal 

magnetic sources are much weaker than in the 

southern hemisphere reveal that additional generation 

mechanisms must be taken into account. We will 

then discuss the various possible origins of these 

electron plasma voids in relation to the variability of 

the nightside ionosphere of Mars.  
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