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Mercury and MACH

Water on Mercury?
® Close proximity to Sun

o High influx of water comets
e 3:2 spin-orbit resonance

o Permanently shadowed poles
e \Water ice on the poles



https://eos.org/research-spotlights/mercurys-magnetosphere-model-gets-retro-makeover
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Processes:
A Mercury
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Desorption and ‘O, Q:

o Sunlight breaks the bonds that
holds the surface together

m e Sputtering
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Thermal Evaporation
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https://planetary.s3.amazonaws.com/web/assets/pictures/20180504_mercury-magnetic-field.jpg

Mercury’s =
Magnetosphere:
FIPS

0.00 < Alty,so (Ry) < 0.05

e (From FIPS) Mercury’s cusp

® Fast Imaging Plasma Spectrometer

o Measures mass per charge, the
energy per charge, and incident

angles for particles entering the

SENSOl.
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Calcium Spatial Distribution

Mercury Radii



How do we explain the observed
enhancement of calcium over the dusk
northern pole of the planet?

Mercury:
A case study
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Initial Conditions
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e Temperature of 60,000 K



Radiance (kR)

Dawn Source as a Source Process

Ca, orbit=3483
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Dawn Source as a Source Process

Geometry '
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Radiance (kR)
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Dawn Source as a Source Process

Ca North Cusp for orbit 3483
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Dawn Source as a Source Process

Geometry ‘,

Ca North Cusp for orbit 3231
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Solar Wind Sputtering as a Source Process o

Ca North Cusp for orbit 3231

200 oo « Dawn source scaled to match
175 == Solar Wind Sputtering MESSENGER data UVVS data
_ 2l o Solar wind sputtering spike
€ 1.25 ,
s o i l: p before the pole
2 { ’
S 0 W | o Both sources don’t account for
3 I .
ﬁ’ k the calcium enhancement




ext Steps

* Run a new routine with refined
sputtering parameters

* Apply model to other species

* BepiColombo

* Magnetic cusp and solar wind
sputtering?




Summary: Insights on Atmospheres,
Magnetic Fields and Habitability

Atmospheric loss Magnetic Fields

e lon sputtering (solar Magnetic fields drive ion
wind): So close to the

Sun yet we see minimal

sputtering, so researching
more about sputtering at

influence Mercury will tell us about
® Other planets like the atmosphere-magnetic
Mercury but with field connection

Atmosphere?
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