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INTRODUCTION



Welcome to the latest edition of Stargazing! Within these pages, you’ll find your complete guide to everything that’s happening in the night sky throughout 2022 – whether you’re a beginner or an experienced astronomer.


With the 12 monthly star charts, you can find your way around the sky on any night in the year. Impress your friends by identifying celestial sights ranging from the brightest planets to some pretty obscure constellations.


Every page of the Stargazing 2022 guide is bang up-to-date, bringing you everything that’s new this year, from shooting stars to eclipses. And I’ll start with a run-down of the most exciting sky sights on view in 2022.


THE MONTHLY CHARTS


A reliable map is just as essential for exploring the heavens as it is for visiting a foreign country. For each month, I provide a circular star chart showing the whole evening sky.


To keep the maps uncluttered, I’ve plotted about 200 of the brighter stars (down to third magnitude), which means you can pick out the main star patterns – the constellations. (If I’d shown every star visible on a really dark night, there’d be around 3000 stars on each chart!) I also show the ecliptic: the apparent path of the Sun in the sky, it’s closely followed by the Moon and planets as well.


You can use these charts throughout the UK and Ireland, along with most of Europe, North America and northern Asia – between 40 and 60 degrees north – though the detailed timings apply specifically to the UK and Ireland.


USING THE STAR CHARTS


It’s pretty easy to use the charts. Start by working out roughly your compass points. South is where the Sun is highest in the sky during the day; east is roughly where the Sun rises, and west where it sets. At night, you can find north by locating the Pole Star – Polaris – by using the stars of the Plough (see December’s Constellation).


The left-hand chart then shows your view to the north. Most of these stars are visible all year: the circumpolar constellations wheel around Polaris as the seasons progress. Your view to the south appears in the right-hand chart; it changes much more as the Earth orbits the Sun. Leo’s prominent ‘sickle’ is high in the spring skies. Summer is dominated by the bright trio of Vega, Deneb and Altair. Autumn’s familiar marker is the Square of Pegasus; while the stars of Orion rule the winter sky.


During the night, our perspective on the sky alters as the Earth spins around, making the stars and planets appear to rise in the east and set in the west. The charts depict the sky in the late evening (the exact times are noted in the captions). As a rule of thumb, if you are observing two hours later, then the following month’s map will be a better guide to the stars on view – though beware: the Moon and planets won’t be in the right place!


THE PLANETS, MOON AND SPECIAL EVENTS


The charts also highlight the planets above the horizon in the late evening. I’ve indicated the track of any comets known at the time of writing; though I’m afraid I can’t guide you to a comet discovered after the book has been printed!




HIGHLIGHTS OF THE YEAR


• Night of 3/4 January: maximum of the Quadrantid meteor shower. With the Moon out of the way, this year’s display should be spectacular.


• Night of 12/13 January: the Moon passes half a degree above dwarf planet Ceres.


• 26 January: the Moon moves in front of the double star Zubenelgenubi in Libra.


• 3 February: Jupiter lies to the lower right of the crescent Moon.


• 5 April, am: Mars passes below Saturn, to the right of brilliant Venus.


• Night of 21/22 April: it’s an excellent year for observing the maximum of the Lyrid meteor shower.


• 1 May, am: the two brightest planets, Venus and Jupiter, are very close together.


• 13 May: the Moon moves in front of Porrima in Virgo.


• 16 May: an eclipse of the Moon is total in the Americas and parts of Africa and Europe. From the British Isles, the eclipsed Moon is low in the south-west in the early morning.


• 29 May, am: Mars passes just below Jupiter.


• 1 June, am: Comet Schwassman-Wachman-3 may treat us to a spectacular storm of shooting stars, the Tau Herculid meteor shower.


• 22 June, am: the Moon lies between Jupiter and Mars.


• 26 June, am: Venus and the crescent Moon make a stunning sight.


• 13 July: the nearest and brightest supermoon of 2022.


• 19 July, am: Jupiter lies just above the Moon.


• 6 August: the Moon moves in front of Dschubba in Scorpius.


• Night of 12/13 August: maximum of the Perseid meteor shower. Sadly, it’s washed out by the light of the Full Moon.


• 14 August: Saturn is opposite to the Sun in the sky, and closest to the Earth.


• 14 September: the Moon moves in front of Uranus.


• 16 September: Neptune is opposite to the Sun, and at its nearest to the Earth.


• 26 September: Jupiter is at its closest to the Earth and opposite to the Sun in the sky.


• Night of 21/22 October: it’s a great year for observing the Orionid meteor shower, until the Moon rises around 3.30 am.


• 25 October: a partial solar eclipse is visible from north-east Africa, the Middle East and Europe: For the British Isles, about 15 per cent of the Sun is covered at maximum (a few minutes before 11 am).


• 30 October to 30 November: the Taurid meteor shower may treat us to an unusual display of brilliant ‘Halloween fireballs’.


• 8 November: a total eclipse of the Moon is visible from North America and the Pacific, but not from the British Isles.


• 9 November: Uranus is opposite to the Sun in the sky and at its closest to Earth.


• Night of 17/18 November: maximum of the Leonid meteor shower; view them before the Moon rises at midnight.


• 1 December: Mars is nearer to the Earth than it has been since October 2020.


• 5 December: the Moon moves in front of Uranus.


• 8 December, am: Mars suffers a rare occultation by the Full Moon, just minutes after reaching opposition.


• Night of 13/14 December: look out for the bright slow shooting stars of the Geminid meteor shower, though this year the show is spoilt by the Moon rising around 9 pm.





I’ve plotted the position of the Full Moon each month, and also the Moon’s position at three-day intervals before and afterwards. If there’s a meteor shower in the month, I mark its radiant – the position from which the meteors stream.


The Calendar provides a daily guide to the Moon’s phases and other celestial happenings. I’ve detailed the most interesting in the Special Events section, including close pairings of the planets, times of the equinoxes and solstices and – most exciting – eclipses of the Moon and Sun.


Check out the Planet Watch page for more about the other worlds of the Solar System, including their antics at times they’re not on the main monthly charts. I’ve illustrated unusual planetary and lunar goings-on in the Planet Event Charts. And there’s a full explanation of all these events in Solar System 2022.


MONTHLY OBJECTS, TOPICS AND PICTURES


Each month, I examine one particularly interesting object: a planet, a star or a galaxy. I also feature a spectacular picture – taken by an amateur based in Britain – describing how the image was captured, and subsequently processed to enhance the end result. And I explore a fascinating and often newsworthy topic, ranging from exotic star names to the centre of the Galaxy.


GETTING IN DEEP


There’s a practical observing tip each month, helping you to explore the sky with the naked eye, binoculars or a telescope.


Check out the guide to the Top 20 Sky Sights, such as nebulae, star clusters and galaxies. You’ll find it here.


It’s followed by equipment expert Robin Scagell ’s behind-the-scenes look at how the contributing photographers took the amazing pictures that adorn this book.


If you’re plagued by light pollution, use the dark-sky maps. They show you where to find the blackest skies in Great Britain, and enjoy the most breathtaking views of the heavens.


So: fingers crossed for good weather, beautiful planets, a multitude of meteors and – the occasional surprise.


Happy stargazing!




JARGON BUSTER


Have you ever wondered how astronomers describe the brightness of the stars or how far apart they appear in the sky? Not to mention how we can measure the distances to the stars? If so, you can quickly find yourself mired in some arcane astro-speak – magnitudes, arcminutes, light years and the like.


Here’s our quick and easy guide to busting that jargon:


Magnitudes


It only takes a glance at the sky to see that some stars are pretty brilliant, while many more are dim. But how do we describe to other people how bright a star appears?


Around 2000 years ago, ancient Greek astronomers ranked the stars into six classes, or magnitudes, depending on their brightness. The most brilliant stars were first magnitude, and the faintest stars you can see came in at sixth magnitude. So the stars of the Plough, for instance, are second magnitude while the individual Seven Sisters in the Pleiades are fourth magnitude.
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Mars (magnitude –1.6 here) shines a hundred times brighter than the Seven Sisters in the Pleiades, which are around 5 magnitudes fainter.





Today, scientists can measure the light from the stars with amazing accuracy. (Mathematically speaking, a difference of five magnitudes represents a difference in brightness of one hundred times.) So the Pole Star is magnitude +2.0, while Rigel is magnitude +0.1. Because we’ve inherited the ancient ranking system, the brightest stars have the smallest magnitude. In fact, the most brilliant stars come in with a negative magnitude, including Sirius (magnitude –1.5).


And we can use the magnitude system to describe the brightness of other objects in the sky, such as stunning Venus, which can be almost as brilliant as magnitude –5. The Full Moon and the Sun have whopping negative magnitudes!


At the other end of the scale, stars, nebulae and galaxies with a magnitude fainter than +6.5 are too dim to be seen by the naked eye. Using ever larger telescopes – or by observing from above Earth’s atmosphere – you can perceive fainter and fainter objects. The most distant galaxies visible to the Hubble Space Telescope are ten billion times fainter than the naked-eye limit.


Here’s a guide to the magnitude of some interesting objects:
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Degrees of separation


Astronomers measure the distance between objects in the sky in degrees (symbol °): all around the horizon is 360°, while it’s 90° from the horizon to the point directly overhead (the zenith).


As we show in the photograph, you can use your hand – held at arm’s length – to give a rough idea of angular distances in the sky.
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For objects that are very close together – like many double stars – we divide the degree into 60 arcminutes (symbol '). And for celestial objects that are very tiny – such as the discs of the planets – we split each arcminute into 60 arcseconds (symbol "). To give you an idea of how small these units are, it takes 3600 arcseconds to make up one degree.


Here are some typical separations and sizes in the sky:
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How far’s that star?


Everything we see in the heavens lies a long way off. We can give distances to the planets in millions of kilometres. But the stars are so distant that even the nearest, Proxima Centauri, lies some 40 million million kilometres away. To turn those distances into something more manageable, astronomers use a larger unit: one light year is the distance that light travels in a year.


One light year is about 9.46 million million kilometres. That makes Proxima Centauri a much more manageable 4.2 light years away from us. Here are the distances to some other familiar astronomical objects, in light years:
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