Astronomy A1X 2003-04

Solar System Physics – Lecture Plan

Course Outline


Topic

Introductory Tour of the Solar System
Qualitative description of the Sun, planets, moons and minor bodies; contrasting

Jovian and terrestrial planets; vital statistics; overview of Solar System formation

Gravitation and Solar System Physics

· Newton’s Law of Gravitation and link to A1X Dynamical Astronomy

· Surface gravity and escape velocity

· Tidal forces

The Physics of Planetary Atmospheres

· The ideal gas law and velocity of gases
· Hydrostatic equilibrium and atmospheric scale heights
The Jovian Planets and their Moons

· Internal and atmospheric structure and composition
· Ring systems and Roche stability
· Physical properties of the main satellites
· Case studies: Titan and the Galilean moons
The Terrestrial Planets and the Moon

· Atmospheric composition: retention of atmospheres
· Internal structure and composition: types of rocks, magnetism,
Vulcanism, radioactivity and dating
The Physics of Radiation: Theory and Applications

· Blackbody radiation and the Stefan-Boltzmann equation

· The Planck function and Wien’s Law

· Planetary albedos and effective temperatures

· The Greenhouse Effect

Solar Physics

· The Sun: vital statistics
· Nuclear fusion and energy transport
· The solar atmosphere, the corona and the solar wind
Meteor(ite)s, Asteroids and Comets

· Meteor dynamics
· Meteorite classification and properties
· Asteroid / comet orbits and physical nature; clues to Solar System origin
Formation of the Solar System

· Age, angular momentum and nebular hypothesis
· Extra-solar planetary systems: implications for formation theories
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