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Introduction: Interplanetary Dust Particles (IDPs)
originate from the sources like asteroid belt, and they
encounter various planets during their motion in the
solar system. The impact rate of IDP was observed by
LPW onboard MAVEN for the particle size of 1-5 pm
or 5-25 um. In the present paper, the observed impact
rate is used to obtain IDP flux at Mars.

Results: We have calculated production rates of the
atmospheric ions (CO2*, Oz, No*, Of, CO* and NO™)
and metals (Mg, Fe, Na, Mn, K, Ni, Mg*, Fe*, Na*,
Mn*, K* and Ni*) due to solar EUV and IDP impact
with the Martian atmosphere, respectively (Figure 1).
It is found that ablation of IDP due to the impact of
micrometeoroids (mass < 10* gm) and meteoroids
(mass > 10" gm) create a broad layer at 108 km and 75
km, respectively. The atmospheric ions peaked in the
upper atmosphere at ~ 120 km. We have also estimated
electron densities due to solar EUV and meteoroid
impact in the upper and middle ionosphere, respective-
ly. The estimated densities are compared with the two
electron density profiles observed by Radio Occulta-
tion Science Experiment (ROSE) onboard Mars At-
mospheric and Volatile Evolution (MAVEN) on 10
October, 2017 at SZA 78° and 75° which featured 2
and 3 layers, respectively (Figure 2 and 3). The first
and second layers are produced due to photo ionization
and meteoroid impact ionizations, respectively. The
third layer is created due to direct impact of solar wind
with Mars’ atmosphere at low altitude ~ 60 km.
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Figure 1: The production rates of metallic ions (Mg*, Fe*,
Na*, Mn*, K*and Ni*) due to impact of meteoroids and mi-
crometeoroids as a function of altitude at SZA=0°.
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Figure 2: Comparison of estimated electron density profiles
due to meteoroids and solar EUV impact with the two pro-
files of ROSE observations made on 10 October, 2017 during
orbit # 5880 at SZA =75°and 78°, respectively.
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Figure 3: Comparison of electron density profiles due to
micrometeoroids and solar EUV impact with the two profiles
of ROSE observations made on 10 October, 2017 during
orbit # 5880 at SZA=75° and 78°, respectively.

Acknowledgments: We acknowledge support for
this work from the Research Office of the American
University of Sharjah, UAE through Faculty Research
Grant FRG21-M-S44.

1589.pdf



