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Introduction:  One of the objectives of MAVEN	 

science is to determine the electron densities and tem-
perature structures of the Martian ionosphere. It can 
affect to both ionospheric chemistry and dynamics. For 
instance, the ion recombination rate increases in colder 
plasma, affecting the production and loss in the photo-
chemically dominated region. The plasma scale height 
is also a function of the electron temperature. There-
fore, an accurate electron temperature profile is crucial 
for modeling of Mars ionosphere.  

The first in-situ ionospheric measurements were 
made by instruments onboard the Viking 1 and 2 
landers, measured the altitude profile of the electron 
and ions density and temperatures [1, 2] as well as the 
composition of neutral and ion. Later, Mars Global 
Surveyor (MGS) and Mars Express missions have ad-
ditionally provided a large data set the magnetic field, 
thermal plasma, and density profiles from the sounder 
[3, 4]. However, the electron and ion temperatures 
from the Viking/RPA (Retarding Potential Analyzer) 
still remain the only in-situ information on thermal 
plasma at Mars. 

The result of Viking/RPA showed that the ion tem-
perature increases with altitudes from 100 K at 120 km 
and up to few 1000 K at 300 km, where the ion density 
decreases with the altitudes. An inversely proportional 
relationship between the density and the electron tem-
perature is expected from theory [5] in planetary iono-
spheres and observed around weekly-magnetized ob-
jects as well [6]. Viking/RPA revealed an electron 
temperature of about 3000 K in the 200-300 km alti-
tude range. The electron temperature below 200 km 
could not be determined due to the complexity of the 
Viking/RPA data. 

Theoretical models of the electron and ion tempera-
tures have been constructed based on the Viking/RPA 
results. They pointed out that the EUV produced pho-
toelectron heating alone is insufficient to explain the 
observed temperature profiles and heat inputs from the 
solar wind and/or modification of the thermal conduc-
tivity by the magnetic fields are required [7, 8]. There-
fore, the information of the electron temperature and 
density below 200 km must be further needed to un-
derstand the ionospheric chemistry and dynamics of 
Mars. 

MAVEN/Langmuir Probe observations:  LPW is 
a dual cylindrical Langmuir Probe onboard MAVEN 
and designed to measure the density and the tempera-
ture of the electrons in cold plasma [9]. There are few 
Langmuir Probe measurements in planetary iono-
spheres other than for Earth. A spherical Langmuir 
Probe onboard Cassini (RPWS/LP) measures the elec-
tron density and temperature in the environment of the 
Kronian moon Titan’s ionosphere [6, 10]. A Langmuir 
Probe, similar sensor type to the MAVEN/LPW, was 
onboard the Pioneer Venus Orbiter (PVO) and meas-
ured the temperature and the density of cold ionospher-
ic electrons with occasionally observing non-isotropic 
Maxwellian characteristics due to the magnetic field 
configuration [11]. We will show the first results of the 
electron density and temperature characteristics of the 
Mars ionosphere observed by MAVEN/LPW. The 
Langmuir Probe voltage-current characteristics will be 
shown and the measurement environment in the iono-
sphere will be discussed in comparison with the previ-
ous planetary measurements.  

 
References:  [1] Hanson, W. B., Sanatani, S. & 

Zuccaro, D. R. J Geophys Res-Space 82, 4351–4363 
(1977). [2] Hanson, W. B. & Mantas, G. P. J Geophys 
Res-Space 93, 7538–7544 (1988). [3] Nagy, A. Space 
Sci Rev 111, 33–114 (2004). [4] Andrews, D. J. et al. J 
Geophys Res-Space 118, 6228–6242 (2013). [5] 
Schunk, R. & Nagy, A. F., Cambridge University 
Press, (2009). [6] Edberg, N. J. T. et al. Geophys Res 
Lett 37, (2010). [7] Choi, Y. W., Kim, J., Min, K. W., 
Nagy, A. F. & Oyama, K. I. Geophys Res Lett 25, 
2753–2756 (2012). [8] Fox, J. L. Geophys Res Lett 24, 
2901–2904 (2012). [9] Andersson et al., LPW instru-
ment paper submitted to Space Science Review, [10]
 Wahlund, J.-E. et al., Science 308, 986–989, 
(2005). [11] Brace, L. H. et al. J. Geophys. Res 85, 
7663–7678 (1980). 

 
 

2508.pdf46th Lunar and Planetary Science Conference (2015)


