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What is Particle Precipitation?

The Basics

e highly energetic
electrons, protons,
neutrons, and ions

® Accelerated into
atmosphere

e Cause chemical changes
in the atmosphere

® geomagnetic polar

regions



Where do these highly energetic particles come from?




Where do these highly energetic particles come from?
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Where do these highly energetic particles come

Sunspots per day
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Where do these highly energetic particles come from?

| CHARGED
RADIATION PARTICLES

Auroral electrons: 1—10 keV,
penetrate to ~80—-130 km

Solar Proton Events: 10’s - 100’s !
MeV, penetrate to mesosphere & e : TR
upper stratosphere

Galactic Cosmic Rays: several 100
MeV far into the EeV range,
penetrate to lower stratosphere and
sometimes reach the surface
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How is the Atmosphere Affected?

Winter pole Equator Summer pole A NOx at 107.00km, 20031020 NOx at 107.29km, 20031030

EPP

Impact on wave
propagation and wind
dynamical coupling?
feedback mechanism Seppadld et al., 2014

Sinnhuber et al., 2012
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® Weak, scattered crustal magnetic field
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e Smallerin size
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° More distant from the sun
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Scatters,

Effects on the Martian Atmosphere @ T s
{\ \ | Reflected
A\ \ll

e  Atmospheric heating A

Reaches surface
before losing all
energy

® Localized effects by crustal magnetic field
e Atmospheric Sputtering (animation)
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How the Code Works

EnergySpectrum: menoenergetic

e Uses NIST stopping power data

200 e Uses density of atmospheric elements to

40 calculate column mass

400 e Inputs pre-determined energy of incident
= 0 protons (in MeV)
g e Calculates the incident energy flux, total
2 250
= energy dependent on mass & volume

200 N e Outputs the total jonization result
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Questions?




