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Introduction

On a clear moonless night, away from the lights of towns or cities, the Milky Way is the most obvious feature of the night sky. All the stars we see in the sky belong to the galaxy we know as the Milky Way; the nearby, brighter stars are spread more or less uniformly across the whole sky, but what we normally call the Milky Way is a shimmering ring of millions of much fainter stars forming a diamond-studded tiara arching over ‘that inverted bowl we call the sky’1. We can picture the Milky Way as a disc-like city composed of 100,000,000,000 stars. Our Sun is one of these stars, about two-thirds out from the centre, along one of the radii of the disc. Most of the bright stars lie along spiral ‘roads’ leading out from the central concentration of stars.

Circling our Sun there are eight large bodies, the planets (including our own Earth), and a very large number of smaller bodies. Some of the planets have natural satellites, or moons, orbiting them. The distances between the stars of the Milky Way are more than 5,000 times greater than the size of our Solar System.

We now know that there are many thousands of galaxies strewn across the universe, and that they form the basic large-scale entities of the cosmos.

In this book we will discuss how our knowledge of the universe was gradually built up from the earliest beginnings of astronomy in the ancient world, right up to what we currently know about the extra-terrestrial universe. Crucially, we assume no previous knowledge of physics or astronomy. However, the essential concepts of these subjects – needed to understand the subject matter – will be introduced and explained as we go along.

We will see how the largely unbroken record of the movements of the Sun, Moon, planets and stars led to the realization that there were complex patterns in these motions, and these patterns led to the discovery of the basic scientific laws that govern celestial movements. In the 20th century we used these laws to help send men to the Moon and space probes to the distant reaches of the Solar System. These probes have considerably extended our detailed knowledge of the planets, their satellites and the minor bodies of the Solar System.

A multiplicity of new types of telescope, and the use of special instruments carried on satellites, has considerably extended our understanding of stars, galaxies and the universe, but this increased knowledge has also posed new problems for the basic physics that we use to interpret our observations. All these different topics will be discussed as we journey from our Earth to the edges of the observable universe.
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