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GENS 4001 Astronomy

Part 1:
The Solar System–

Introduction

Dr Michael Burton
Department of Astrophysics, UNSW

The Solar System to Scale

40 Astronomical Units (AU)
= 6 billion kilometres

Planetary Orbits:
Obeying Kepler’s Laws of Motion

• Planets move in Ellipses around the Sun

• Speeds are greater the closer the planet is to the Sun
(V  1 / R, T2  R3)

The Sun and the Planets:
to Scale

140,000 km
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A typical Jovian Planet:
Jupiter

•Large (140,000 km)

•Gaseous

•Rapid Rotation

•Many Moons

A typical Terrestrial Planet:
Mars

•Small (7,000 km)

•Rocky

•Slow Rotation

•Few Moons

Asteroid Eros

33 x 13 km A large rock!

Comet Hale-Bopp (1997)

A dirty snowball (sand + ice)

Nucleus just ~10 kilometres across, Tail millions of km long

Star Formation in the Eagle Nebula The Orion Nebula
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The Orion Nebula:
a star forming region

Protoplanetary Disks

A Solar System
in Formation (?)

IRAS 04032+227 in near-IR

Birth of the Solar System
• Collapse of a slowly

rotating cloud of
interstellar gas.

• Central condensation
forms as clouds flattens
and spins up.

• Young Sun shines
within disk of gas and
dust, in which planets
are forming.

Stardust – the seeds for planets!

Cosmic Dust Grain

0.02 mm

Chondrules inside a meteorite

Formation of the Planets–
I: Protoplanetary Cloud (0 years)

Proto-Sun
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Formation of the Planets –
II: Planetesimals (50 million yrs)

Rocky Material

Gas Giants

Formation of the Planets –
III: Planets (100 million years)

Earth

Numerical simulation of the
Birth of the Solar System

Extra-solar Planets


