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Outline of Talk

ÅCrustal Fields ςWhat are they?
ÅGlobal Map + model plots

ÅSolar Wind interactions with different planets
ÅProduction of induced fields at Mars

ÅCurrent sheets

ÅShow how current sheets could modify crustal field values

ÅShow MAVEN orbit example



Martian Crustal Fields

ÅMars has no global magnetic field
ÅNo internal dynamo

ÅStrong, localized fields
ÅGenerated from rocks in the crust

ÅмлллΩǎ ƻŦ nT

ÅOpen and closed fields
ÅOpen - extend up and interact with the solar wind ςion escape

ÅClosed ςreconnect with other fields ςprevents ion escape





Martian Crustal Fields ςPuruckerModel



Martian Crustal Fields ςPuruckerModel (ctd.)



Solar Wind Interactions with Planets

ÅEarth

ÅVenus

ÅMars



Solar Wind Interactions with Earth

ÅGlobal magnetic field extends far 
beyond the ionosphere

ÅSolar wind and IMF get held 
further out away from the planet



Solar Wind Interactions with Venus

Cravens, 1991

ÅNo internal global field

ÅIMF piles up and drapes around 
the planet

ÅSolar wind and IMF can 
penetrate close to the 
ionosphere

ÅProduces an induced magnetic 
field in the ionosphere



Solar Wind Interactions with Mars

ÅMars is a unique combination of 
these 2 types of interactions

ÅCrustal fields can provide similar 
protection as Earth-like 
interactions (on a much smaller 
scale)

ÅIn areas with no (or weak) 
crustal fields, there are Venus-
like interactions

Lillis et al. 2015



Induced-Crustal Field Interactions

ÅIn regions where both induced and crustal fields exist close together, 
current sheets can be produced in between the two types of fields
ÅThese current sheets can then further alter the magnetic field structures in 

the area

ÅThe fields can also go through magnetic recombination 



Current Sheets at Mars

ÅBlue ςCrustal Fields

ÅRed ςCurrent sheet 
(into the page)

ÅPurple ςMagnetic 
fields produced from 
the current sheet

ÅGreen ςExample 
spacecraft passing 
through the region



Example of a Current Sheet

No Current Sheet Current Sheet



How can we investigate current sheets?

ÅData
ÅMagnetic field data 
ÅCompare to models

ÅElectron data
ÅDensity, temperature, pressure profiles



MAVEN

ÅMars Atmospheric and Volatile 
EvolutioNexplorer

ÅOrbiting since 2014

Å{ǘǳŘȅƛƴƎ aŀǊǎΩ ŀǘƳƻǎǇƘŜǊŜ
ÅHow Mars is losing its atmosphere

ÅHow this affected the planet long 
term



MAVEN Orbit 1126

Å2015-04-29

ÅPeriapsis info:
ÅAltitude: 165.94 km

ÅSZA: 14.6°

ÅLat/Lon: -10.98°, 156.29°

ÅSmall to medium crustal field 
strength



Orbit 1126 - PuruckerCrustal Model


