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INTRODUCTION






I WAS ABOUT TEN years old the first time I looked through a telescope. What I saw that night was a vision that had somehow transported me through space to an alien world, a real alien world. Set against the velvety blackness of space, almost leaping out at me in glorious 3D, was the planet Saturn. I had seen pictures in books and on television, but to see it for real, well, I can only tell you that it set a fire burning deep inside me and that fire is still burning strong and pure, because I still look at the night sky with a childlike wonder. The crazy thing is that I have seen Saturn countless times since, but not once has it seemed as incredible as it did that night. The reality is it probably has looked as good if not better, and I certainly have better equipment now than I did then, but it was the excitement and joy of seeing it for the first time which gave it an extra sparkle.


Since then I have been lucky enough to introduce other people to Saturn and the other planets, and always get a real joy from seeing their reaction. For a few, they will have had their curiosity satisfied and may never look through a telescope again, but for most it sets them off on a journey to learn more about the Universe and to try to find their own way around the sky. It is a journey that can be quite daunting at the outset and while the thought of navigating around the sky or choosing your first telescope might fill you with dread now, I will make sure that before very long you are hopping around the sky like a pro. Over the years, I have helped hundreds of people get started in astronomy and have seen them progress, but unfortunately I cannot be there to help you in person. Do not panic, though – this book includes everything you need to know. Along the way I will give you loads of little hints and tips that I have picked up over the years, so I can still be your companion and guide you through your early stargazing experiences.
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Saturn – the sixth planet from the Sun and the object that has inspired my journey to explore the night sky.
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Through this book, I will help you get started on your exploration of the Universe and all its wonders.





As you will see in Chapter 3, one of the most common questions I get asked by those new to the subject is: ‘What telescope should I buy?’ My answer to them is always the same: do not rush out and spend your hard-earned cash until you know which type of telescope best suits your interests. A friend of mine decided – against my advice, I hasten to add – to spend thousands of pounds on a telescope before they actually knew how to use one. Sure enough, they got frustrated with it and ended up selling it and losing a few hundred pounds in the process! It is a big decision and one that deserves thought and research, so make sure you read the chapter carefully before heading out to buy your first telescope.


As you work your way through this book, you will find it structured to take you through learning the essential skills that you will need as an astronomer. The first chapter, for example, starts with the basics and teaches you how the sky moves and how you can hop among the stars, slowly homing in on your target. The focus for the rest of the chapter is on a number of other background subjects such as keeping warm, the weather, even a little bit about time, and while I know you will want to get started, time spent here will give you a great foundation to build from. Do not forget, too, that many of the concepts and discoveries that underpin modern astronomy were made before telescopes were invented: the size of the Earth, the distance to the Moon, the passage of time, and even a rough idea of the layout of the Universe!


The rest of the book looks at extending your new-found skills to more advanced techniques, but while we go through the chapters there are some other things you can do to get yourself started. A great way to learn and get further advice and information is to join your local astronomical society. There are hundreds of groups of like-minded people up and down the country, and for the cost of the annual membership you will not only have access to friendly advice but you will also more than likely forge some new lifelong friendships with others with whom you can enjoy the glory of the Universe. It is worth subscribing to astronomy magazines too, because these monthly publications are a great way of keeping up to date with news and events in the world of astronomy. Along with the news and events sections you will find information about things you can see in the night sky for the coming months, second-hand equipment sales, equipment reviews and all sorts of other great information. Social media sites are also a great source of advice and information. I love using Twitter to share information around – you can find me as @PeoplesAstro and if you get stuck you can always ping me a message and I will do my best to respond.
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Local astronomical societies are a great place to get help and advice. Attending their group observing sessions and star parties can add a lot of fun to an otherwise solitary activity. This image showing the Milky Way was taken in the United States at the Okie-Tex Star Party near Black Mesa, Oklahoma.





Whether looking at the sky with just your eyes or later through a telescope, you, like me, may find one of the most inspiring things is understanding the nature of the objects you are looking at. In the closing chapters of this book I concentrate on explaining a little about the science behind the objects you can see and take a look at some observational projects you can get involved in. The projects can be fun and for some people the focus of these activities adds a whole new dimension to the experience. Many of the projects even help out professional astronomers in their quest to understand and decode the Universe. Projects can include monitoring brightness changes in variable stars, searching for comets, long-term observations of planetary atmospheres and even hunting down exploding stars.


It can be really daunting to start a new hobby, particularly a scientific one, but believe me it is really not that hard. Certainly, it can be more challenging if you delve into the heavy science, but the great thing about amateur astronomy is that you can take it to whatever level you wish. You might read this book, glance at the night sky occasionally and become a little more informed than you were before, or you might become one of the dedicated bunch who help out professional astronomers. Whatever level is right for you, I am sure you will enjoy it. ‘Amateur astronomy’ has been a passion of mine for 30 years and that phrase encapsulates everything about why I do it. The word ‘amateur’ has its origins in French and means ‘for love’, and this for me, as I hope it will be for you, builds a beautiful connection between you and the night sky. It is an amazing and wonderful Universe and together we will get you started on one of the most amazing journeys of your life.
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chapter 1


THE BASICS









ASTRONOMY is without doubt one of the oldest of the natural sciences. Its origins go back to the dawning of mankind and the Palaeolithic Era around 2.5 million years ago, when our early ancestors had an awareness of the sky in much the same way that animals do today. Over millions of years, and as mankind became more inquisitive and questioning, our awareness of the Universe slowly grew. That awareness initially took the shape of mythology, of objects in the sky representing gods, and of signs to predict events down on Earth, and it is at this point around 3,500 years ago that we see the birth of what I would consider something resembling the study of astronomy.


The first real observers of the sky are thought to be priests from Mesopotamia, and it was their efforts to correlate objects and events in the sky to happenings on Earth that pushed forward observational astronomy. Naturally, that effort soon evolved into a discipline more akin to astrology, but two subjects soon started to emerge: the prediction of events otherwise known as astrology, and the endeavour to understand the Universe properly, known as astronomy. Much of the real foundation of our knowledge of the Universe was discovered during these early years, long before the telescope was invented by Dutch spectacle-maker Hans Lippershey in 1608.


The way our knowledge of the Universe evolved before telescopes were invented is a great testimony to just how much astronomy can be done with the naked eye. It is as true today as it was all those years ago, as a great many objects are well within the grasp of the beginner who has yet to buy a telescope. Eyes do have limitations, but understanding how they work means it is possible to optimize their use for astronomy. Each one of your eyes is identical in design although there are often variations between them based on medical conditions or genetic disposition. For example, my right eye is marginally better than my left eye, but both suffer a tiny bit of astigmatism where the front surface of the eye, known as the cornea, is a little misshapen. Behind the cornea of the eye is the iris, which is the coloured bit we are all familiar with, and it has a pretty important function. Look at anyone’s eye and you will see a dark hole in the middle of the coloured portion, and it is that dark hole (the ‘pupil’) where light enters the eye. The function of the iris is to allow less light in if there is bright light or, more crucially for astronomers, to allow more light in if the light levels are low. You can see this for yourself if you sit with a friend in a dark room, then turn the lights on and you will see their pupils contract and get smaller. Moving from a lit room into a darkened environment, as is often the case when starting an observing session, means the eye must adapt to the darkened environment in a process known as dark adaptation. The opening up of the iris, where the pupil gets bigger – or dilates, to use the correct term – is the first step and this takes just a few seconds.
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The retinas of the author’s eyes.
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A red torch is essential to help keep your eyes adapted to the dark.








Behind the iris and pupil is the lens which takes the incoming light and focuses it through some liquid known as the vitreous gel (whose main function is to keep the eyeball in shape and stop it collapsing) and on to the retina and the light-sensitive detectors. The detectors, which are known as rods and cones, also have to adjust to the darkened environment in the second phase of dark adaptation, but this takes around 40 minutes. For an astronomer’s eyes to become fully dark adapted takes a good hour, so patience is needed before your eyes become optimally primed for astronomy. Try this out sometime soon. Resist the urge to use a torch in the dark and give your eyes a chance to adjust and you will be amazed how much you can see. Be warned, though – exposure to bright lights can instantly destroy your dark adaptation, leaving you with another hour to wait before you get it back again. That is one of the many reasons why astronomers tend to get a bit tetchy around lights! There will be occasions when you will need a little light and the lower energy of red light means this is the best colour torch to get. Red bicycle lights can be a little too bright, so find your nearest astronomical dealer and get hold of a proper red torch designed for astronomers.




The human eye




Horizontal section through the human eye
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Pupil reflex




A nervous-system response called ‘pupil reflex’ controls the size of the pupils and thus the amount of light entering the eyeball. If there is too much light (A) then the circular pupillary muscles contract (1) and the radial fibres (2) extend, causing the pupil to become smaller and restrict the amount of light entering. If there is not enough light (B) then the opposite happens and the pupil opens up, or dilates, to let more light in.
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Dark adaptation is not the only issue that you will need to be aware of. There is another little ‘design feature’ of the eye ready to trip up the keen but unwary astronomer. It turns out that not only do our light-sensitive detectors have different purposes, but they are also arranged in a very specific pattern. If you focus your attention on an object and look straight at it, most of the light hits a part of your retina called the macula. It is here that the cones are more numerous and densely populated. There are around 6 million cones in one human eye and they are less sensitive than the rods. Surrounding the macula are around 120 million rods, which are much more sensitive but are pretty rubbish at detecting colour.


If you take a look through a telescope at a planet all is well. Planets are bright with plenty of light, most if not all of which will hit your cones and you will be able to see delicate colours in the belts of Jupiter or easily pick out the red colour of Mars. But point the telescope at a fainter galaxy or gas cloud and you will be disappointed to see a grey-green smudge of light! Unfortunately, you will never see the glorious colours in these objects that you see in wonderful photographs, simply because neither your rods nor your cones are sensitive enough. However, you can improve the detail that you can see by sending the light from the object on to the more sensitive rods. Fortunately, you do not need to head off to your nearest hospital for an operation to achieve this – instead there is a great little technique called averted vision. All you do is look slightly to one side of the object you are studying and, as if by magic, it pops into view in greater detail. The trick here is not to move your gaze back on to it again immediately, but practice will soon turn you into an expert. Try it now – focus your eyes on a blank part of this page but try and look at some words out of the corner of your eye! There is a wonderful little object called the ‘Blinking Nebula’, in the constellation Cygnus, which we can observe by making use of this effect. It is the remnant of a star that died millions of years ago which can still be seen as a faint misty nebula surrounding the core of a dead star. When you look at it using averted vision it does quite a wonderful thing. Look straight at it first to see the faint stellar corpse in the middle, then look to one side to allow the light to fall on to your rods and the faint nebulosity will pop into view while the star seems to vanish. Alternating your gaze will make it appear to blink on and off at you.
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The Blinking Nebula in Cygnus nicely demonstrates averted vision.








Looking at the sky with your eyes or even with optical aid means you are looking at the Universe in a particular type of light we call visible light, yet visible light is just a tiny part of the electromagnetic spectrum. The idea of a larger spectrum of ‘light’ beyond that which we can see with the eye is perhaps a little easier to visualize if you think about a rainbow. When sunlight passes through droplets of water in the atmosphere it gets broken up into its individual colours from red through orange, yellow, green, blue, indigo and finally violet, and we can see this in the beautiful rainbows on a rainy day. The thing that separates one colour from the next is its wavelength. We can think of light as ripples on a pond where the distance from one wave crest to the next is the wavelength. Light at the red end of the rainbow has a wavelength of 650 nanometres (or 0.00065 millimetres), whereas violet light has a shorter wavelength of 400 nm (or 0.0004 mm).
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Light can be thought of as a wave, much like those seen on the sea. Amplitude describes the height of the wave and wavelength the distance between two successive peaks or troughs.








It is easy now to visualize that there might be light or radiation at opposite ends of the rainbow which is invisible to our eyes, and in fact, as I’ve already mentioned, visible light makes up only a tiny portion of the much greater electromagnetic spectrum, with wavelength being the factor that differentiates between them all. Extending out beyond the violet end of the spectrum is ultraviolet radiation followed by X-rays and finally gamma-rays, and beyond the red end are infrared, microwaves and lastly radio waves. To get a full understanding of the Universe we need to study the sky in all these different wavelengths, but one challenge facing astronomers is that a high proportion get blocked by our atmosphere. Gamma-rays, X-rays and the majority of ultraviolet radiation are blocked by the atmosphere, as are the vast proportion of infrared radiation and the longer-wavelength end of the radio waves. To solve this problem and to allow observations in these wavelengths astronomers must put telescopes up in orbit high above the blocking effects of the atmosphere. This is all-important to get a fuller understanding of the mechanics of the Universe, otherwise we are missing out on crucial information hidden in the other wavelengths. It is a bit like just listening to the string section of an orchestra where you would only hear their sound, but to get a full appreciation for the whole piece of music you must listen to all sections. The Universe is the same and we must tune in to all sections of the electromagnetic spectrum in order to fully capture the information hidden in starlight. For amateur astronomy, though, we can only hope to focus attention on the messages in light hitting the ground so must be content with visible light, a little of the ultraviolet, infrared and radio waves.


Understanding how light and our eyes work is just the first step in getting started in astronomy, but having a red torch, letting your eyes adapt to the dark and using averted vision can greatly aid even naked-eye astronomy. The next step is to start looking at the sky and understand how it moves, which is something you already know about without even realizing it. Since your childhood you have been aware that the Sun rises in the east and sets in the west. Before the days of reasoning it was thought that the gods powered the movement of the Sun across the sky, when in reality it is something a little less ethereal.
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Studying the Universe means looking at it not only in visible light but in all wavelengths of the electromagnetic spectrum, from gamma-rays to radio waves. The spectrum above shows that visible light is only a tiny portion, so restricting our view means we are not getting the full picture.
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Sunrise and sunset are among the most basic astronomical observations anyone can make. This image is of Stonehenge, Wiltshire, at sunrise.








Our entire Solar System, including the Sun and planets, formed out of a vast swirling cloud of gas and dust known as a nebula. Over many millions of years, gravity took hold and started to cause the cloud to collapse into regions of higher density, which ultimately formed the Sun and planets. Those objects all retained the original motion of the cloud as it collapsed, and although other events have caused minor changes, the rotation still exists today. It is the rotation of the Earth that it inherited from the nebula which results in the appearance of the Sun rising and setting in the way we are so familiar with. So you already know that the Earth spins on its axis once every day. In reality it takes a little less than 24 hours for the Earth to spin once on its axis – 23 hours 56 minutes and 4 seconds to be precise – which is known as a sidereal day or the day with reference to the stars.


We humans quite like to take the easy route so our clocks and watches use 24 hours as a day – however, the slight discrepancy of 3 minutes 56 seconds has an effect that is quite important to the astronomer. You might think that you could look at the sky night after night at exactly the same time and see exactly the same view – wrong! The slight time difference between the rotation of the Earth and the day on our watches means you would have to look at the sky 3 minutes 56 seconds earlier each night to see the same sky. As the days turn into weeks and the weeks turn into months, we slowly see a different set of constellations in the sky. Look at the sky in June and you will see a completely different set of objects than if you look again at the same time in December.
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The Eagle Nebula, photographed by the Hubble Space Telescope, is a stunning example of a star-forming region, 5,700 light years away.











Day and night




The Sun appears to rise in the east, reach its highest point at noon, and then set in the west, to be followed by night. In reality, it is not the Sun that is moving but the Earth rotating from west to east. The moment when the Sun’s upper limb first appears above the horizon is termed sunrise; the moment when the Sun’s upper limb disappears below the horizon is sunset. At the summer solstice in the northern hemisphere (20 or 21 June), the Arctic has total daylight and the Antarctic total darkness. The opposite occurs at the winter solstice (21 or 22 December). At the Equator, the length of day and night are almost equal all year.
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It is an interesting aside to note that as the Earth travels around the Sun, it is the tilt of the Earth on its axis which gives rise to the seasons, not the proximity to the Sun. You would think that Earth is closer to the Sun in June/July giving rise to the warmer seasons, but do not forget that the southern hemisphere experiences its coldest weather at this time. In reality the northern hemisphere of the Earth is pointing towards the Sun during the summer months, giving us the most intense solar radiation and the warmer weather, while the southern hemisphere is pointing away from the Sun. Conversely, in the northern winter months around December and January the northern hemisphere is pointing away from the Sun, getting less intense solar radiation so we experience cooler weather, which is when the southern hemisphere is basking in summer.


The constellations you can see in the sky vary too depending on where you are in the world. The Earth is a sphere (it is actually more like a ball which has been squashed very slightly into a shape known as an oblate spheroid) upon which we all live. Our location on the Earth is defined by a co-ordinate system using latitude and longitude. The latitude co-ordinate explains position north or south of the Equator (the imaginary line which runs around the middle) and longitude defines position east or west of another imaginary and arbitrarily positioned line called the Greenwich Meridian, which not surprisingly passes through Greenwich in London. Those people living in Europe will see one set of constellations throughout the year while those living in South America will see another set of constellations, some of which will be the same, others only visible from the different locations. Just as I started writing this book I was on holiday in Turkey, which has a lower latitude than the UK, and from there I could see mostly the same constellations but they were a little higher in the sky. In the southern part of the sky I could also see a few stars that I couldn’t normally see from my home in England.




The seasons




Seasons occur because the Earth’s axis is tilted at an angle of approximately 23½°. When the northern hemisphere is tilted to a maximum extent towards the Sun, on 20 or 21 June, the Sun is overhead at the Tropic of Cancer (latitude 23½° North). This is midsummer, or the summer solstice, in the northern hemisphere.


On 22 or 23 September, the Sun is overhead at the Equator, and day and night are of equal length throughout the world. This is the autumnal equinox in the northern hemisphere.


On 21 or 22 December, the Sun is overhead at the Tropic of Capricorn (23½° South), the winter solstice in the northern hemisphere. The overhead Sun then tracks north until, on 20 or 21 March, it is overhead at the Equator. This is the spring (vernal) equinox in the northern hemisphere.


In the southern hemisphere, the seasons are the reverse of those in the north.
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Just like the Earth, the sky has its own co-ordinate system based on the idea of latitude and longitude. If you imagine the entire sky as a vast crystal sphere with the Earth sitting at its centre then it is also easy to imagine Earth’s Equator being extended out to run around the sphere too. We call the imaginary sphere the celestial sphere and the imaginary equator on the sky is the celestial equator. The astronomical equivalent of latitude is called declination and is based on the distance north or south of the celestial equator. Objects that lie on the celestial equator are said to have a declination of 0° (zero). We can also extend the position of the poles on Earth on to the celestial sphere to give us the north and south celestial poles. These points in the sky have a declination of 90 degrees north (or +90°) and 90 degrees south (−90°). The position of the north and south celestial poles is where the rotational axis of the Earth points, which in the northern hemisphere currently lies very close to the faint star Polaris in the constellation Ursa Minor. There is no such equivalent star that marks the south celestial pole. Complicating matters a little more is the fact that the Earth is wobbling like a giant spinning top, so the position of the celestial poles will shift over many thousands of years – by the year 5200 AD, Deneb in Cygnus will become the northern Pole Star.
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The popular asterism of the Summer Triangle is seen against the Milky Way and marked by Deneb in Cygnus (top), Vega in Lyra (right) and Altair in Aquila (bottom).





It is easy to understand that if you stood in a country on the Equator then the celestial equator would run over your head and the two celestial poles would sit on the northern and southern horizons. If you were to stand shivering at the North Pole then you would see the north celestial pole overhead and the celestial equator running around the horizon, with the south celestial pole out of view directly below your feet. From this you might have spotted a neat little fact: the height of the celestial pole is equal to the latitude from which you are looking at it, so for me, living in the UK which has a latitude of around 52°, the north celestial pole is 52° above the northern horizon. It also means that the celestial equator can be seen above the horizon due south but dips down below the horizon to the north. The highest point that the celestial equator reaches for me is around 38° when I look exactly south, so I can see some objects in the southern hemisphere of the sky. Understanding how much of the sky you can see will really help you when planning out an observing session. For most people in the UK, for example, throughout the year it is possible to see all objects in the northern hemisphere of the sky and objects down to around −38° in the sky’s southern hemisphere. We look at how you can work this out for your location later in this chapter.




Latitude and longitude
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Earth is separated into a northern and southern hemisphere by the Equator, and distances north or south of it are defined by lines of latitude. Running around the Equator at right angles are the lines of longitude.
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The celestial sphere is an imaginary sphere surrounding the Earth with its own set of co-ordinates: right ascension and declination.








The celestial equivalent to longitude is right ascension. Unlike declination, which starts at the easily defined celestial equator, right ascension has no obvious starting point in the sky. Its starting point is instead linked to the movement of the Sun across the sky. Imagine it sitting at the centre of a giant sheet of paper with the paper slicing through its middle, with its northern hemisphere poking above the paper and the southern hemisphere below. The Earth would sit on the same sheet of paper at some distance away, travelling around the Sun in a giant ellipse and with the paper cutting the Earth in half, similar to the Sun. The plane that this sheet of paper represents is the plane of the Solar System and is known as the ecliptic.


From our viewpoint on Earth, it looks like the Sun travels along this ecliptic as it moves around the sky. In our analogy, the Earth doesn’t sit in an upright fashion – instead it is tilted over at an angle of about 23.5°, so instead of the Earth’s Equator running along the sheet of the paper, it too is tilted by about 23.5° when compared to the ecliptic. Both the ecliptic and the celestial equator are imaginary lines that run all the way around the sky, one tilted with respect to the other. The lines cross each other at two points, one of which used to lie in the constellation of Aries, hence its name ‘the First Point of Aries’; however, due to the wobble of the Earth this point moves slowly over thousands of years and is now in the constellation of Pisces! It is from this point that the right ascension co-ordinate system starts, moving in an easterly direction around the sky. Unlike declination, which uses degrees as the unit of measure, right ascension uses hours, where 1 hour of right ascension is equal to about 15°. It starts at 0 hours at the First Point of Aries and runs easterly until a full circle is reached at 24 hours. Hours are used instead of degrees because the location of a star is generally determined by the time that it passes through the highest point in the sky as the Earth rotates.


The exact position of a star in the sky is defined by its right ascension and declination, and to allow for accurate positions to be plotted both co-ordinates are broken down further into minutes and seconds. In both cases, there are 60 seconds in a minute and 60 minutes in a degree or an hour. The bright star in Canis Major called Sirius has a right ascension of 6 hours 45 minutes and 46 seconds (RA 06h 45m 46s) and a declination of −16 degrees 43 minutes and 58 seconds (dec. −16° 43’ 58”). If you look at a star chart you will see right ascension and declination depicted on the chart as a grid, just as you would see latitude and longitude on a map of the world.


Star charts show much more than just objects and their co-ordinates – you will also find the stars are shown as different sized dots, with smaller ones representing fainter stars and larger dots showing the brighter stars. The brightness of a star is referred to as its magnitude, or more accurately its apparent magnitude. The faintest stars visible to the naked eye are magnitude 6, while Sirius, the brightest star in the sky, is so bright that it has a negative value of 21.4. It is important to stress that I am referring to apparent magnitude, which describes how bright an object is in the sky. This is different to the absolute magnitude, which goes some way in trying to define how bright an object is in comparison with other objects. It defines how bright an object would be if it were at a distance from Earth of 10 parsecs, where 1 parsec is equal to 3.26 light years. The light year is the distance light can travel in one year, travelling at about 300,000 km/sec, but the parsec is a little more complicated to understand, although there is a great little experiment you can do now to help you understand it. Extend your arm and point one finger up to the sky – now shut one eye and, through the other, look to see where the finger appears with reference to background objects. Now shut that eye and open the other, and you will notice your finger has magically shifted. This apparent shift of your finger is the result of looking at it from different positions – in other words, through your two eyes. If you really wanted, you could now calculate the length of your arm by knowing the distance between your eyes and by measuring the tiny angular shift of your finger!


We can do similar experiments in astronomy by looking at stars from the extremities of the orbit of Earth and looking at their tiny apparent shifts. This is all relevant in the discussion of the parsec because 1 parsec is equal to the distance that a star exhibits an angular shift, known as parallax, of 1 arc second or 1/3,600 of a degree, which is 1,800 times smaller than the diameter of the full Moon! Remember that absolute magnitude defines an object’s brightness at a distance of 10 parsecs, so by doing this for all objects we can get a feel for how bright they really are. Not only do star charts give you a good graphical representation of stellar brightness but you will also find other objects like star clusters, galaxies and nebulae on the charts. However, the things you won’t find printed are the Sun, Moon and planets because they all move with respect to each other. Stars do move their position, but it takes thousands of years for that motion to be easily detected so star charts are only updated every 50 years or so.
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One parsec is the distance that a star must be for it to exhibit a parallax shift of 1 arc second.
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Star chart showing right ascension (RA) and declination (dec.). Like places on Earth, objects in the sky have their position described by a grid system.
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There is another commonly used co-ordinate system used in astronomy which is not depicted on star charts, and this uses a terrestrial system based on altitude and azimuth. Instead of describing an object’s position from the celestial equator or the First Point of Aries, this one looks at the position of an object from your observing location based on the horizon and the direction of due north. It makes it a lot easier for someone to understand roughly where to look in the sky to find something, but it does mean that, as objects move across the sky, their altitude and azimuth co-ordinates change. The term altitude defines the height above the horizon, from 0° at the horizon up to the point overhead known as the zenith, which is 90°. Azimuth, on the other hand, measures the angle around the horizon from due north in an easterly direction. The northern point on the compass would have an azimuth of 0°, due east is 90°, south is 180° and west is 270°. Using Sirius again as the example, as it rises in the south-eastern sky it might have an azimuth of 130° and an altitude of 7°. As the night progresses and it climbs higher in the sky, its co-ordinates will change to an azimuth of 180° when due south and an altitude of 20°.


In practical terms, a combination of right ascension and declination along with altitude and azimuth are used by amateur astronomers when trying to hone in on target objects. One of the first things to do when you want to find an object is to see when it is above the horizon. That may seem like a silly statement, but you would be surprised at how many people I have spoken to over the years who just did not realize that some things can only be seen at certain times of the year. (Mind you, I have also had people seem surprised that I could not show them anything because it was raining – ‘Why isn’t the telescope working?’) It is because we live on a big ball that allows us to look out in different directions as it spins and as we orbit the Sun. From here in the UK, for example, it is no good looking for the constellation Orion in May because it is only above the horizon in the daytime.









The light year


A quick side note here to explain a light year. Light is the fastest thing in the Universe and travels at 300,000 km/sec. At that speed, light can travel 9.5 million million km in one year. We use this distance as a scale in astronomy so that 1 light year equates to 9.5 million million km. The nearest galaxy to our own, the Andromeda Galaxy, is just over 2.3 million light years away. That’s a whole lot easier to say, and deal with, than 21.8 million million million km – and that is the nearest! The most distant object discovered to date is a galaxy 13.4 billion light years away. Needless to say, galaxies are a long way away!
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