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Novel Chemistry and Dynamics
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e |UVS observations of Mg*emission have prompted:
— New chemical models
— Interactions with the ionosphere
— Reanalysis of previous ionospheric results

e While IUVS/MAVEN orbits Mars, the phenomena
discussed herein should be considered for most
planetary atmospheres
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e Cometary debris enters
planetary atmospheres at orbital
velocities

— Most material is smaller than 102 g
per particle (10% sand grain)

e Terrestrial Meteoric inform:

- Interplanetary dust f | i Fuge impacters
environment '
- Cloud nucleation ga
- Effects of surface deposition 2 2~ || ="
- Perturbation of gas-phase E B (AL eores JH‘_
I s

atmospheric chemistry P I S

Mass of particle / g
Flynn (1996)
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Carbonaceous chondritic
material is broken up and
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Spectrum from IUVS with Mg* ] ﬂUE"
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e Dayside observations of Mg* emission
— Observations since Oct 2014

e Typical Mg* concentration of ~250 cm=3 at 90 km
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Diurnal Variation d]]ﬂUE"
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Meteoric Cloud Nucleation
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A novel meteoric chemistry scheme was developed to explain
missing Mg emission from IUVS observations

e This leads to the formation of “dirty” ice particles which form
condensation nuclei at higher T (~150 K) and high altitude



\ETES

280 nm Mg* emission from Mars’ atmosphere
following the Siding Spring Meteor Shower

2014 (Mars)

Comet Siding Spring Meteor Shower
ZHR ~ thousands or tens of thousands
meteors/hour; total mass ~16,000 kg

1833 (Earth)

Leonid Meteor Shower

ZHR ~ thousands or tens of thousands
meteors/hour

ZHR = Zenithal hourly rate

Comparing Major
Meteor Showers




Strange lonospheric Dynamics
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Strange lonospheric Dynamics dﬂﬂUE"
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Strange lonospheric Dynamics
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e Despite these strange features, concentrations of meteoric ions are
never found in excess of 1000 cm™3
— After the Comet Siding Spring shower
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e Radio occultations have observed Mars Express Radio Occultation data
250

transient ionospheric layers (M3) &
with e-densities of 10* cm™3 25
— Composition of the ion that 200 A
produces the e is unconstrained
— Dueto altitude of the layer, this & '™
layer is attributed to meteor = i | ol
i 3 g M1
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e What are they? o 2 4 6 8 10 12

Electron density (10'° el/m?)
Patzold+ (2005)
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e |UVS observations of Mg*emission have shown:
— Meteoric ablation is occurring on Mars, and places
constraints on IDP flux
— Observations of diurnal variation are a tracer for the ionosphere
— Meteoric smoke particles may be great cloud nuclei
— Meteoric ions behave unexpectedly, distinct from other ions
— Transient ionospheric layers require more consideration

 While IUVS is at Mars, these phenomena likely need to
be considered for most planetary atmospheres
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e |UVS observations of Mg*emission exist over a range of
conditions

— Observations since Jan 2015, across Lat, SZA, crustal B-
fields, etc.

— If you have observations and want to compare with IUVS
or MAVEN data, contact me matteo.crismani@colorado.edu

 There is lots of data and we welcome collaboration!
— Meteoric ablation upper limits associated with meteor showers
— Modeling of cloud nucleation from meteoric smoke particles
— Modeling nightside ionosphere dynamics and chemistry with Mg*
— Undetermined physics causes anomalous gradients and scale heights
— The source of low altitude transient ionospheric layers
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Because the transient layer (M3) peaked at 10% electrons cm3, ablation cannot

be responsible for generating the M3 layer
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Color-coded Elevations on Mars, MOLA Altimeter, MGS Mission
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IUVS retrieved
background
atmosphere
doesn’t vary

NGIMS has also
seen anomalous
scale heights

Not well
correlated to B
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