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The Terrestrial Planets

Mercury

\YETES
0.055 Mg 0.11 M,
0.4 AU Venus Earth 1.5 AU
0.82 M 1 M,

Composed of mostly O, Si, Mg, S, Fe & Ni with solid surfaces
All are High Density: 3900 — 5500 kg m~3



The Jovian Planets

Uranus Neptune
15 Mg 17 Mg

Jupiter 95 M
318 Mg 9.5AU
52AU

Composed of mostly H & He and ices, with no solid surfaces
All are Low-Density: 687 — 1648 kg m=3



Jupiter & Saturn are Gas Giants with thick Hydrogen
& Helium atmospheres over rock & ice cores

Saturn:
95.2 M¢
9.44 R

Jupiter:



Uranus and Neptune are Ice Giants made mostly of
ices with thin Hydrogen & Helium atmospheres.

Uranus Neptune

14.5 M, 17.1 M,
4.01 R, 3.88 R_
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The Solar System has 7 Giant Moons, mostly found
orbiting the giant planets of the outer solar system.

Ganymede Titan Callisto
5262 km 5150 km 4806 km

Moon Europa Triton
3642 km 3476 km 3138 km 2706 km



The Trans-Neptunian Objects are a numerous class
of small, icy bodies that orbit beyond Neptune.

Composed mostly of ices: density 1.2-2 g/cc

lcy Dwarf Planets (Pluto, Eris,
Haumea, & Makemake)

Kuiper Belt Objects
(30 — 50AU)

Pluto’s large moon Charon

Distant large icy bodies
like Sedna & Quaoar




Largest known Trans-Neptunian Objects

Dysnomia /Nix Naimaka
Vi

Charon
il

«—Hydra

Eris Pluto Makemake Haumea

-~
Dwarf Planets

Orcus Quaoar VEITHE

NASA/STScl



Asteroids are rocky or rock/metal aggregates found
mostly in the Main Belt between Mars and Jupiter.

L
i
~

951 Gaspra

253 Mathilde

Made of rock & metal, some with ices (density 2—-3 g/cc)

Range in size from a few 100km to large boulders (few meters)



Major Asteroid Families
Main Belt

Trojans (1:1) N
Hildas (3:2)
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Meteors are small bits of rock and/or metal ranging
In size from grains of sand to boulders.

Meteor burning up in the

8 Stony Meteors: Earth’s atmosphere.
" mostly silicates 4

Iron Meteors:
mostly iron

- = Chondrites:
* . = high Carbon content
and organic compounds

iIncluding amino acids




Comets are low-density composites of rock and ice
(“Dirty Snowballs”).
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Originate in the outer solar system (Kuiper Belt and Oort Cloud)

Develop longs tails of gas & dust swept off them by sunlight
and the solar wind when they pass near the Sun.
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Vacuum condensation temperatures of different species
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Condensation Temperatures from Lodders 2003, ApJ, 591, 1220



Escape Speed (km/sec)
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