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Satellites at Mars with sufficiently low periapsis can collect data from ionospheric regions with different plasma 

magnetizations; e.g., both electrons and ions are magnetized, only ions are demagnetized, or both ions and 

electrons are demagnetized. The in-situ observations of these regions allow for investigation of instabilities and 

heat layers that occur in the Martian ionosphere. In this presentation, we discuss observations where electrons and 

ions are both demagnetized and then where ions only are demagnetized. At the sub-solar point, frictionally heated 

electrons are observed where the electrons become demagnetized; this region is located in the Earth-equivalent 

D-region [1]. For the ion demagnetized region, we investigate whether the two-stream instability changing 

between the nonlinear and linear phase can be identified in the data (example in Figure 1). As has been identified 

previously at Mars, the two-stream instability is commonly observed where the magnetic field is horizontal [2]. 

The event shown here in Figure 1 is at the terminator where strong winds (>120 m/s) are observed blowing from 

the sunlit region into darkness [3]. The observations used in this presentation are made by the following 

instruments onboard the MAVEN satellite: the Neutral and Ion Mass Spectrometer (NGIMS), the two electrostatic 

analyzers, e.g., the Solar Wind electron analyzer (SWEA) and Solar Wind Ion Analyzer (SWIA); the Langmuir 

probe of the Langmuir Probe and Waves (LPW) instrument, and the Magnetometer (MAG). That instabilities that 

can arise will be demonstrated in data from topside sounders. 

 

Figure 1. Example of density fluctuations (top panel) with 3-18 km horizontal scale sizes in the region where ions 

are demagnetized (altitude of ~150 km) with a magnetic field signature (bottom panel) observed by the MAVEN 

spacecraft on 9 November 2019. 
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