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  Have you ever tried to find your way around the night sky? It may seem a daunting task, but in fact there is nothing at all difficult about it, and the stars become so much more interesting when you know which is which. It is not true that on a clear night you can see ‘millions of stars’, as is often thought. If you can see two and a half thousand stars, you are doing very well indeed.




  The star-patterns or constellations do not change in position over periods of many lifetimes, so once you have identified a constellation it will always look the same. Of course, it will not be in the same position in the sky, because the Earth spins round from west to east, causing the whole sky to turn from east to west in a period of 24 hours and taking the Sun, Moon and stars with it; but the familiar patterns are unaltered.
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    Plan of the Solar System, showing the orbits of the various planets. The four inner planets are shown to a larger scale in the inset, upper right. Not to scale.


  




  THE EARTH, SUN AND MOON




  The Earth is a planet, moving round the Sun at a distance of 150 million kilometres (93 million miles).There are seven other planets, moving round the Sun at different distances and in different times: Mercury and Venus are closer to the Sun than we are, while Mars, Jupiter, Saturn, Uranus, and Neptune are further away. Together with various bodies of lesser importance, such as the Kuiper Belt object Pluto, and the moons or satellites of the planets, these make up the Sun’s family or Solar System – our own particular part of the universe. The planets have no light of their own, and shine merely because they reflect the rays of the Sun. They look like stars as seen with the naked eye, but, unlike the stars, they wander slowly around from one constellation to another, even though they always keep to certain well-defined regions. Mercury always stays so close to the Sun that it is not easy to find unless you look deliberately for it at the best possible moment; Uranus is on the fringe of naked-eye visibility, and to see Neptune you need optical aid. The other planets are bright, but it is possible to confuse them with stars unless you know where they are.




  The Sun is an ordinary star. It is a globe of hot gas, with a surface temperature of 6000°C, and it is big enough to swallow up more than a million globes the volume of the Earth. It is shining not because it is burning in the manner of a coal fire, but because of actions going on deep inside its globe, where the temperature rises to the staggering value of 14 million degrees C and perhaps rather more. The Sun contains a great deal of hydrogen, which is the most plentiful substance in the entire universe (after all, water is made up partly of hydrogen – the famous formula H2O means that a water molecule is composed of two atoms of hydrogen together with one atom of oxygen). Near the Sun’s core, the hydrogen is being changed into another gas, helium. It takes four ‘bits’ of hydrogen to make one ‘bit’ of helium; every time this happens, a little energy is set free and a little mass is lost. This is how the Sun shines. The loss in mass (or ‘weight’) amounts to 4 million tons every second, so the Sun weighs much less now than it did when you opened this book, but there is no need for alarm; the Sun will not change much for at least a thousand million years in the future.




  I must give a warning here. Because the Sun is so bright and hot, it is unwise to stare straight at it – and at all costs, never look at the Sun through any telescope or binoculars, even with the addition of a dark filter. Permanent damage to the eye is certain to result. As I have said many times, there is only one rule about looking straight at the Sun through a telescope: don’t.




  The Moon, our satellite, is quite harmless, because it sends us almost no heat. It is the Earth’s faithful companion, and stays together with us as we journey round the Sun; its distance from us is on average 385,000 kilometres (239,000 miles), which is less than ten times the distance right round the Earth’s equator. Like the planets, it shines by reflected sunlight. The phases, or monthly changes of shape from new to full, depend upon how much of the Moon’s sunlit side is turned in our direction.
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    Earth and Moon compared. The Moon’s diameter is little more than a quarter that of the Earth.


  




  The Moon is smaller than the Earth, with a diameter of only 3476 kilometres (2160 miles) as against 12,756 kilometres (7926 miles) for the Earth. (Represent the Earth by a tennis ball, and the Moon will be about the size of a table-tennis ball.) It has a lower pull of gravity, and so it has been unable to cling on to any atmosphere it may once have had, so today it is airless and lifeless; the broad dark plains, easily visible with the naked eye, are still called ‘seas’, but there has never been any water in them. The whole of the Moon is dominated by mountains, valleys and craters. Binoculars show them splendidly, and the Moon is a fascinating world, but one has to admit that near the time of Full Moon the stars are drowned in the brilliant light, so only the main constellations can be seen.




  THE STARS




  All the stars visible at night-time are themselves suns. They look so small only because they are so far away from us. In fact, they are so remote that it would be clumsy to give their distances in inches or centimetres (just as it would be awkward to give the distance between London and Edinburgh in feet or metres), and astronomers use a different unit, the light-year. Light travels at 300,000 kilometres (186,000 miles) per second; in a year it covers almost 9.7 million million kilometres (6 million million miles) and this is the astronomical light-year. Light takes one and a quarter seconds to reach us from the Moon, and only 8.6 minutes from the Sun, but the nearest star beyond the Sun is over four light-years away.

OEBPS/Images/pg3a.jpg





OEBPS/Images/pg8a.jpg





OEBPS/Images/pg6a.jpg
© yrier

O s
QD Mo





OEBPS/Images/phi.jpg





OEBPS/Images/ch1.gif





OEBPS/Images/cover.jpg
PHILIP’S
GUIDE TO THE

NIGHT SKY |

SIR PATRICK MOORE





