
Comparative Planetary Environments

Dave Brain 

University of Colorado

19 Aug 2024Heliophysics Summer School 2024



You are encouraged to be interactive
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Introductions

Å Name

Å Pronouns

Å Home institution

Å Your heliophysics sub-discipline in 2-3 words (e.g. ñEarth magnetosphereò)

Å Favorite planet
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Dave Brain
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1. Comparative Solar System Magnetospheres
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Intrinsic Magnetospheres

Some planetary bodies generate global magnetic 

fields in their interior

Å Require electrically conducting fluid, convection, rotation

The magnetic field provides sufficient pressure to 

divert incident plasma around the planet
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Pressure of planetôs magnetic fieldPressure of flowing solar wind
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Induced Magnetospheres

Some planetary bodies have magnetic fields induced 

by their interaction with the space environment

Å Magnetic field sufficient to deflect incident plasma

Induction mechanism

Å Incident plasma carries a magnetic field

Å Faradayôs Law: changing incident B-field induces a current 

in planetary charge carriers (ionosphere, salty ocean)

Å Ampereôs Law: the induced current creates a magnetic 

field that deflects incident plasma
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Pop Quiz Classify the objects below according to their magnetospheric type  (4 min)

Object Intrinsic Induced None

Sun x

Mercury x

Venus x

Earth x

Moon x

Mars x x

Asteroid x

Jupiter x

Europa x

Ganymede x

Saturn x

Titan x

Enceladus x

Uranus x

Neptune x

Pluto x

Comet x
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Questions

1. (T/F) Intrinsic magnetospheres are larger than induced magnetospheres, relative to the 

size of the planetary body

2. Jupiterôs magnetic field strength at the cloud tops is larger / smaller (pick one) than 

Earthôs surface field strength by a factor of ____.

3. (T/F) A single object can change its magnetospheric ñtypeò over time.
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2. Comparative Solar System Atmospheres
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Question

How many of the objects at 

right possess atmospheres?
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There are many ókindsô of atmospheres in the SS today

Major terrestrial óplanetô atmospheres
Venus, Titan, Earth, Mars

Giant planet atmospheres
Jupiter, Saturn, Uranus, Neptune

Tenuous atmospheres
Io, Triton, Europa, Pluto, Ganymede, Callisto , Enceladus

Cometary atmospheres

Surface-bound exospheres
Moon, Mercury
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