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Abstract

detailed observations of the Martian ionosphere thanks to its unique orbital coverage and instrument suite. On almost each
tron depletions were detected. A simple criterion was implemented to detect all the observed depletions and iden
A statistical analysis reveals that the main ion and electron populations within the depletions are sur nstant in
| orocess for suprathermal electrons and thermal electrons strongly peaked around 6 eV re this interac-,
tlc’)"“l'he observatic lepletions APPE eve adent on altitude. Above 170 km their observation appears strongly favored by sence of crustal
magn_gtlc.squr‘be vhe ea ¢ letio Servec /0 km are globally scattered onto the Martian surface with no particular d’gpendence on

crustal fields.
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A typical suprathermal electron deple- & A common suprathermal electron deple- In. or(.jer to Investigate the.altitude d.is-
tribution of electron depletions we bin-

tion similar to what has been previously ¥ tion observed by MAVEN above region . |
observed by MGS and MEX above a [ without significant crustal magnetic field ned our data with constant bins of 2 "1 % utdwesen.

strong crustal magnetic field anomaly anomaly km altltude.. For each bin we determi- 3
. ned the ratio between the number of :
Suprathermal electron depletions

ENY ol TR M) | electron depletions and the number of
¢ MAVEN's passages contained therein |

during the time period under study in T e mmee
order to remove any orbital bias. The
percentage of electron depletions per % 4 % 0 70

. . % of electron depletions per MAVEN passage
54 MAVEN passage is then provided on
48 Figure 4. Percentage of electron depletions detected by our criterion

3.7 Flgure 4. per MAVEN passage in relation to altitude. The horizontal red line high-

26 lights the abrupt change in slope observed around 170km.
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= Morschhauser : . —
model 16:00 17:00 18:00

o] 082 1 025 04 078 XisoRe] 164 148 0.3 0.32 163
Yuso[Ra] 241 -0.65 041 -223 -242 Vuso[Re] =183 0.10 0.66 -131 -1.78
ZisoRe]  -1.30 -1.75 0.43 021 -1.28 Znso[R]  =1.31 -1.82 0.55 -0.04 -1.54

Figure 1. (a) SWEA energy-time spectrogram of electron Figure 2. (a) SWEA energy-time spectrogram of electron flux

flux (b) STATIC energy-time spectrogram of ion flux (c) (b) STATIC energy-time spectrogram of ion flux (c) STATIC : : ' ' '
STATIC mass-time spectrogram of ion flux (d) SWIA energy- mass-time spectrogram of ion flux (d) SWIA energy-time In order to further mveStlgate the altitude dependence of electron deplehons we binned

time spectrogram of ion flux (e) Magnetic field intensity spectrogram of ion flux (e) Magnetic field intensity measured by ' the Martian surface with constant bin size of 5° Iongitude per 5° |atitude and then esti-
(measured by MAG in black and calculated from the spheri- MAG : :
cal harmonic model of [Morschhauser et al., 2015] in red mated the percentage of electron depletions per MAVEN passage above each bin. We su-
S, : perimposed on the resulting map contour lines for the intensity of the magnetic field calcu-

lated from the model of Morschhauser et al. [2015] at an altitude of 170 km.
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A simple but robust criterion was implemented in order to detect electron depletions - g& ¢ &\ﬂ As / AN ﬁ f 9 "
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in MAVEN data. Application of this criterion to data obtained between November 16
2014 and February 28 2015 resulted in a dataset of 1742 electron dep|etions identi- map of the Martian surface with constant bin size of 5x5 degrees. The black lines correspond to contour lines for the magnetic field

Latitude (deg)
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Figure 5. Percentage of electron depletions detected by our criterion per MAVEN passage superimposed on a geographic
_ _ intensity (in logarithmic scale) calculated from the model of Morschhauser et al. [2015] at an altitude of 170 km. Distribution of
fled on 457 orbits among the 494 . CO, cross section 2015 03 02 depletions observed (left) below 170 km, (right) above 170 km.
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Conclusions
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bution of our dataset covers the
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whole nlghtSIde sector and the ot r::'é:: 1ali ll 15 Ir::llec 14I IL; Jlanlﬁl 15 Jﬂrﬂﬁ 01 Feb15 15 Feb 15 |!1|(ri:15 e ' T :
Solar Zenith Angle (SZA) distribu- We showed that the main ionic and electronic composition of electron depletions appears

: : Figure 3. Concatenation of all the time intervals where electron P - : : _
tion covers a 60° sector, varying gepletions have been obtained based on the criterion given by equation surprisingly constant with time and altitude. Electron absorption by CO, seems to be the best

from 95° to 155°. (1) (a) SWEA energy-time spectrogram of electron flux (b) STATIC ener- candidate to explain their origin. Our statistical analysis reveals that the presence of electron
gy-time spectrogram of ion flux (c) STATIC mass-time spectrogram of : : . : : : . : _ : :
ions flux depletions in the nightside ionosphere is highly dependent on altitude: their observation
above 170 km is strongly favored by the presence of crustal magnetic fields whereas they are

globally scattered are onto the surface of the planet below 170 km.
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