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INTRODUCTION


Welcome to the magical world of stargazing! Within these pages, you’ll find your complete guide to everything that’s happening in the night sky throughout 2018 – whether you’re a beginner or a seasoned 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: plus, this year, a couple of comets thrown in for good measure!


Our redesigned compact and colourful Stargazing 2018 is bang up to date, with extra pages so that you’re completely in the picture about everything that’s new this year, from shooting stars to eclipses.



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, we provide a circular star chart showing the whole evening sky, with the horizon around the edge and the overhead point (the zenith) in the centre. To keep the maps uncluttered, we’ve plotted about 200 of the brighter stars, which means you can pick out the main star patterns – the constellations. (If we’d shown every star visible on a really dark night, there’d be around 3000 stars on the charts!) We also show the ecliptic: the apparent path of the Sun in the sky, which is 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 our detailed timings apply specifically to the UK and Ireland.



USING THE STAR CHARTS


Start by finding 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).


The first chart then shows your view to the north. Most of the stars here are visible all year: these circumpolar constellations wheel around Polaris as the seasons progress.


Your view to the south appears in the second 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.
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Mars captured on 12 April 2014 by Damian Peach.





During the night, our perspective on the sky also 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 2 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


Our charts also highlight the planets above the horizon in the late evening. We’ve indicated the track of any comets known at the time of writing, though we’re afraid we can’t guide you to a comet that’s found after the book has been printed!


We’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, we 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. The most interesting are detailed in the Special Events section, including close pairings of planets, times of 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, showing what they’re up to when they’re not on the main monthly charts. We’ve illustrated unusual planetary, lunar and cometary goings-on in the new Planet Event Charts.


There’s a full annual overview of events in the Solar System Almanac. Here we also unravel some puzzling astronomical terms: how brightnesses are measured in magnitudes, distances in light years and separations in degrees.



MONTHLY OBJECTS, TOPICS AND PICTURES


Each month, we examine one particularly interesting object: a planet, perhaps, or a star or a galaxy. We also feature a spectacular picture – taken by a backyard amateur from Britain – and describe how the image was captured. And we explore a fascinating and often newsworthy topic, ranging from supernovae to the Search for Extra-terrestrial Intelligence.



GETTING IN DEEPER


There’s a practical observing tip each month, helping you to explore the sky with the naked eye, binoculars or a telescope. If you’re after ‘faint fuzzies’ too dim to appear on the charts, we’ve provided a constellation-by-constellation list (Exploring the Deep Sky) of recommended deep-sky objects, such as nebulae, star clusters and galaxies.


For a round-up of what’s new in observing technology, equipment expert Robin Scagell offers advice on how to choose binoculars and telescopes. And – new this year – your darkest places to spot the stars in Great Britain. With these dark-sky maps, you can find out where to catch the most breathtaking views of the heavens.


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


Happy stargazing!
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JANUARY


The year kicks off with a dazzling supermoon, accompanied by a chorus line of brilliant stars, led by Betelgeuse and Rigel in the magnificent hunter Orion. Nearby, you’ll find Aldebaran, the bright red eye of Taurus (the Bull); Capella, adorning Auriga (the Charioteer); Castor and Pollux, the celestial twins in Gemini and glorious Sirius, in Canis Major (the Great Dog). If you’re a lark, you can also enjoy watching four planets waltzing in the pre-dawn sky, enjoying a couple of very close encounters.



JANUARY’S CONSTELLATION


Crowned by Sirius, the brightest star in the sky, Canis Major is the larger of Orion’s two hunting dogs. He is represented as chasing Lepus (the Hare), a very faint constellation below Orion, but his main quarry is Taurus – take a line from Sirius through Orion’s Belt, and you’ll spot the celestial bovine on the other side. Arabian astronomers accorded great importance to Canis Major, while the Indians regarded both cosmic dogs (Canis Minor lies to the left of Orion) as being ‘watchdogs of the Milky Way’, which runs between the two constellations.


To the right of Sirius is the star Mirzam. Its Arabic name means ‘the announcer’, because the presence of Mirzam heralded the appearance of Sirius, one of the heaven’s most venerated stars. Just below Sirius is the beautiful star cluster, M41. This lovely grouping of around a hundred young stars – 2300 light years away – is easily visible through binoculars, and even to the unaided eye. It’s rumoured that the Greek philosopher Aristotle, in 325 BC, called it ‘a cloudy spot’ – the earliest description of a deep-sky object.




OBSERVING TIP


If you want to stargaze at this most glorious time of year, dress up warmly. Lots of layers are better than just a heavy coat, as they trap more air close to your skin, while heavy-soled boots with two pairs of socks stop the frost creeping up your legs. It may sound anorak-ish, but a woolly hat prevents a lot of your body heat escaping through the top of your head. And – alas – no hipflask of whisky. Alcohol constricts the veins, making you feel even colder.






JANUARY’S OBJECT


The star Algol, in the constellation Perseus, represents the head of the dreadful Gorgon Medusa. In Arabic, its name means ‘the demon’. Watch Algol carefully and you’ll see why. Every 2 days 21 hours, Algol dims in brightness for several hours, to become as faint as the star lying to its lower right (Gorgonea Tertia).


In 1783, an 18-year-old profoundly deaf amateur astronomer from York, John Goodricke, discovered Algol’s regular changes, and proposed that the star was orbited by a large dark planet that periodically blocks off some of its light. We now know that Algol does indeed have a dim companion blocking its brilliant light, but it’s a fainter star, rather than a planet.
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British expatriate Sara Wager of Olocau near Valencia, Spain, obtained this image of the Cone Nebula with a cooled CCD on an AstroTech 300mm Ritchey-Chrétien reflector with two Astrodon narrowband filters. She took 25 exposures of light from hydrogen and 18 of sulphur emissions, each half an hour long – an amazing total of over 21 hours!






JANUARY’S TOPIC: OF SUPERMOONS AND BLUE MOONS


We’re treated to a particularly big and bright Full Moon to open the year. On the night of 1/2 January, our companion world is at its closest point in 2018 – just 356,567 kilometres away – and appears 14 per cent bigger than when the Moon is furthest away. By coincidence the Moon is Full the same night, so the brilliant orb will be extra bright – some 30 per cent more luminous than the faintest Full Moon.


A Full Moon at the closest point in its orbit (perigee) is called a ‘supermoon’. This catchy phrase wasn’t invented by astronomers, but by astrologers who’ve tried to link supermoons with earthquakes, tsunamis or volcanic eruptions. But the supermoon’s extra gravitational pull is actually only 3 per cent more powerful than average – so we can confidently predict it will cause no natural calamities!


At the end of the month, we have a ‘blue moon’ – the second Full Moon in a single month. That’s not a phrase with any scientific history either, but derives from American farming almanacs. The ‘blue moon’ on 31 January suffers a lunar eclipse; because some of the Sun’s reddish light is bent round into the Earth’s shadow, it will actually appear red.



JANUARY’S PICTURE



This spooky, looming cloud of gas and dust is part of a giant star-forming region in the constellation Monoceros. The Cone Nebula was discovered in 1785 by William Herschel. Today, we know that the nebula lies 2700 light years away, and is a staggering seven light years long. Its weird shape consists of cosmic dust sculpted by the radiation of nearby stars; this dark material is poised to create new stars and planets in the future.






JANUARY’S CALENDAR
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SPECIAL EVENTS


•    Night of 1/2 January: the Moon is at its closest to the Earth this year, making the Full Moon appear as an exceptionally large and bright ‘supermoon’ (see this month’s Topic).


•    3 January: the Earth reaches perihelion, its nearest to the Sun at 147 million km.


•    Night of 3/4 January: tiny particles of dust from the old comet 2003 EH1 burn up in Earth’s atmosphere, as the Quadrantid meteor shower. This year, bright moonlight spoils the show.


•    11, 15 January: the Moon passes Jupiter, Mercury and Saturn in the morning sky (Chart 1b).


•    31 January: a total lunar eclipse is visible from North America and Asia (but not from the UK) as the Full Moon moves entirely into the Earth’s shadow. As the second Full Moon of the month, it’s sometimes called a ‘blue moon’ (see this month’s Topic).






JANUARY’S PLANET WATCH
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1a 3–11 January, 6.15 am. Conjunction of Mars and Jupiter.
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1b 12–14 January, 7 am. Conjunction of Mercury and Saturn.





•    You’ll have to be up before dawn to catch any naked-eye planets this month – and they’re putting on quite a performance. Brilliant Jupiter (magnitude –1.9) is unmistakeable among the faint stars of Libra: the giant planet rises around 3 am. Clearing the horizon about the same time, but 20 times fainter at magnitude +1.4, Mars is travelling rapidly through Libra and skims only 15 arcminutes from Jupiter in the early hours of 7 January (Chart 1a).


•    At the start of the year, you can catch Mercury very low in the south-east just before dawn, shining at magnitude –0.3. As this tiny world drops down into the twilight, it speeds past Saturn (at magnitude +0.5, only half Mercury’s brightness) on the morning of 13 January at only 40 arcminutes’ distance (Chart 1b). In the latter half of the month, Saturn is left on its own, rising about 6.30 am in Sagittarius.


•    The evening sky is home to the two most remote planets. Dim Neptune (magnitude +7.9) inhabits Aquarius, and sets around 8.30 pm. Slightly brighter Uranus lies in Pisces; on the borderline of naked eye visibility at magnitude +5.8, it sets about 0.30 am.


•    Venus is too close to the Sun to be seen this month.
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FEBRUARY


The winter star patterns are drifting westward, as a result of our annual orbit around the Sun. Imagine: you’re whirling round on a fairground carousel, and looking out around you. At times you spot the ghost train, sometimes you see the roller-coaster, and then you swing past the candy- floss stall. So it is with the sky: as we circle our local star, we get to see different stars and constellations with the changing seasons.



FEBRUARY’S CONSTELLATION


Spectacular Orion is one of the rare star groupings that looks like its namesake – a giant hunter with a sword below his belt, wielding a club above his head.


The seven main stars of this brilliant constellation lie in the ‘top 70’ brightest stars in the sky. Despite its distinctive shape, most of these stars are not closely associated with each other – they simply line up, one behind the other.


Closest, at 250 light years, is the fainter of the two stars forming the hunter’s shoulders, Bellatrix. Next in the hierarchy of Orion’s superstars is the other shoulder-star, blood-red Betelgeuse. This giant star, 640 light years away, is a thousand times larger than our Sun, and its fate will be to explode as a supernova (see November’s Topic).


Slightly more brilliant than Betelgeuse, blue-white Rigel (Orion’s foot), is a vigorous young star more than twice as hot as our Sun, and 125,000 times more luminous. Rigel lies around 860 light years from us.


Saiph, marking the hunter’s other foot, is 650 light years distant The two outer stars of the belt, Alnitak (left) and Mintaka (right) lie 700 and 690 light years away, respectively.


We travel 1300 light years from home to reach the middle star of the belt, Alnilam, and the stars of the ‘sword’ hanging below the belt – the lair of the great Orion Nebula (see this month’s Object).



FEBRUARY’S OBJECT


Below Orion’s Belt lies a fuzzy patch – easily visible to the unaided eye in dark skies. Through binoculars or a small telescope the patch looks like a small cloud in space. It is a cloud, but at 24 light years across, it’s hardly petite. Only the distance of the Orion Nebula – 1300 light years – diminishes it. It’s part of a vast region of starbirth in Orion, and the nearest region to Earth where heavyweight stars are being born. This ‘star factory’ contains at least 700 fledgling stars, which have just hatched out of immense dark clouds of dust and gas; most are visible only with a telescope that picks up infrared (heat) radiation.
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