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About the Author


[image: Photograph of the author, Craig Anderson.]

Hello! I’m Craig Anderson.

I’ve often described myself as an astronomy enthusiast in the oldest sense of the word. The ancient Greeks used it to describe someone inspired—almost possessed—by an idea. That’s how astronomy has always felt to me.

Ever since I discovered The New Challenge of the Stars in my primary school library, the Universe has never really let me go. I began with nothing more than my own eyes and a pair of binoculars before eventually saving for my first telescope. Today you’ll still find me outside whenever I can, whether behind a telescope or simply standing beneath a clear, dark sky and looking up.

That childhood fascination eventually became my profession. After studying physics and mathematics at the University of Sydney, working with CSIRO, and later completing Honours and a PhD in astrophysics, I was fortunate enough to build a career in radio astronomy. Today I’m a Senior Research Fellow at the Research School of Astronomy and Astrophysics at the Australian National University, where I study the Universe using some of the world’s most advanced radio telescopes.

But despite making astronomy my career, I still think of myself as an amateur astronomer at heart. Through my books, writing, and creative projects, I hope to share some of the wonder that first captivated me as a child. If this book inspires you to step outside, look up, and see the night sky with fresh eyes, then I’ve accomplished exactly what I set out to do.

Thanks for joining me under the stars.


— Craig





About This Book

This book grew out of a great many nights spent in paddocks with a red torch in my teeth, working out what I was looking at. It is the companion I wish I had had beside me back then: not an exhaustive catalogue of everything above the horizon, but a shortlist of what is genuinely worth finding, when in the year to go looking for it, and what you can honestly expect to see through the instrument you already own.

The plan is a simple one. The first part helps you get your bearings without a pole star to steer by. The second takes the sky season by season—what is up, what is at its best now, and what is better left until next month—with observing lists for the naked eye, binoculars, or a telescope, and the stories, ancient and modern, behind the constellations. Wander off and make discoveries of your own; that is the real joy of it.

The companion atlas. Every star chart in this book was drawn with a small piece of software I wrote alongside it, and you are welcome to it. The Southern Sky Observer’s Atlas shows the whole sky from wherever you happen to be standing, for any date and time you choose—so where the charts in the Navigating the Southern Sky chapter are drawn for latitude 35∘S on a particular evening, you can draw the same plate for your own back garden and tonight. It is free, there is nothing to install and no account to make, and once the page has loaded it works with no connection at all—which is the state most of us observe in. Save it to a laptop or tablet before you go out:


https://tools.firmamentastroco.com/southern



Thank you for letting me share my favourite half of the sky with you. I hope it inspires many memorable nights beneath the southern stars.



Introduction

The southern sky is the richer half of the heavens. The bright heart of our Galaxy climbs high overhead, the two Magellanic Clouds hang in the dark, and the finest globular cluster, the nearest star system, and the grandest star-forming region in the whole sky are all on view. For all that, clear and uncluttered guides written for southern observers remain surprisingly hard to come by—which is where this book comes in.

It is a practical companion rather than a textbook. It shows you how to get your bearings without a pole star to steer by, walks through what each season brings, lists the best objects to track down by naked eye, binoculars, or telescope, and tells the stories behind the constellations—along with a glimpse of the sky lore of the cultures who read these same stars long before us. There is something here for every level, from a first sweep with binoculars to a patient night at a large telescope; we assume only that you have had a night or two to get comfortable with your instrument.

So find a dark spot, give your eyes time to adjust, and look up. Clear skies.





Finding Your Way


Observing the Southern Sky

Before we set out among the constellations, a few practical notes will help you get the most from every night under the stars. None of this is essential—the seasoned observer will know much of it—but even old hands can be reminded of a trick or two, and a little preparation turns a frustrating night into a memorable one.


Getting the most from a dark sky

The single greatest improvement you can make to your view of the heavens costs nothing: get away from artificial light, and give your eyes time to adjust. Dark adaptation unfolds over some 20 to 40 minutes as the pupil widens and the retina switches to its sensitive rod cells; the last stages continue for well over an hour. A single glance at a phone or a white torch undoes much of it in an instant. Preserve your night vision with a dim red light, and resist the urge to check your screen.

Faint objects are best seen not by staring straight at them but by averted vision—looking a little to one side, so that the light falls on the more sensitive outer parts of the retina. Many a nebula or faint galaxy that is invisible when looked at directly will spring into view when you glance just off to its side. A gentle tap of the telescope tube also helps: the eye is exquisitely sensitive to motion, and a wobbling smudge is easier to detect than a still one.

The darkness of your sky is worth knowing and comparing. The Bortle scale runs from Class 1 (a truly pristine wilderness sky, where the Milky Way casts shadows and the zodiacal light blazes) to Class 9 (an inner-city sky showing only the Moon, planets, and a handful of stars). Each step costs you deep-sky objects; the difference between a suburban Class 5 and a rural Class 3 site is dramatic, and worth a drive. Two other qualities of the night matter independently of darkness: transparency, the clarity of the air (how faint a star you can see overhead), and seeing, the steadiness of the atmosphere (how sharply a star or planet holds still at high magnification). A humid, hazy night can have poor transparency but superb seeing, ideal for double stars and planets; a crisp night after a cold front may show faint galaxies beautifully while the stars boil and shimmer.



Instruments, eyepieces, and filters

There is no single best instrument—each shows the sky differently. The naked eye takes in whole constellations, the sweep of the Milky Way, and the broad dark lanes that make up the Aboriginal Emu. Binoculars (7×50 or 10×50 are ideal starting points) are perhaps the most underrated instrument in astronomy: their wide field and two-eyed view are perfect for large clusters, star fields, comets, and the Magellanic Clouds. A telescope gathers far more light and reveals the fine structure of globular clusters, planetary nebulae, and galaxies.

For a telescope, aperture (the diameter of the main lens or mirror) rules how much you can see: it sets both the faintest star reachable and the finest detail resolvable. Magnification is then chosen with the eyepiece, and more is not always better. Low power gives a wide, bright field ideal for star-hopping and large objects; high power darkens the background and enlarges small, bright targets such as planetary nebulae and double stars. A useful guide is the exit pupil—the width of the beam of light leaving the eyepiece, equal to the aperture divided by the magnification. An exit pupil of 5–7 mm gives the brightest, widest views (matched to a dark-adapted eye), while 1–2 mm suits high-power work on the Moon, planets, and tight pairs.

For the fainter emission nebulae, a narrowband filter can transform the view. A UHC (ultra-high-contrast) filter passes the specific wavelengths at which nebulae glow while blocking most light pollution and starlight, lifting objects such as the Lagoon and Carina Nebulae out of the background. An O iii filter is narrower still and works wonders on planetary nebulae and supernova remnants—the Vela remnant, for instance, is nearly invisible without one. These filters do nothing for stars, clusters, or galaxies, whose light spans all colours; reserve them for the gaseous nebulae.



A few phenomena of the southern sky

Beyond the fixed stars, the southern night offers sights that reward the patient watcher. On a truly dark, moonless evening after twilight, look for the zodiacal light—a faint, tapering cone of light rising from the horizon along the ecliptic, sunlight scattered by dust in the plane of the Solar System. Its even fainter counterpart, the gegenschein, is a dim oval glow directly opposite the Sun, high in the midnight sky. Both demand a dark site and a well-adapted eye.

The Milky Way itself is richer and brighter from the south than from northern latitudes, for the luminous centre of our Galaxy passes near the zenith in winter. Its glow is broken by dark rifts of interstellar dust—the Coalsack beside the Southern Cross is the most famous, and the tiny, sharp-edged Dark Doodad in Musca is a fine binocular target. These dark clouds are constellations in their own right to several southern cultures (see The Indigenous Sky).

A word of caution for the newcomer to southern skies: beware the false crosses. Two star patterns—the Diamond Cross and the larger False Cross (straddling Carina and Vela)—are routinely mistaken for the true Southern Cross. The genuine Crux is smaller, brighter, and accompanied by the two Pointers (α and β Centauri); the method of the Locating the South Celestial Pole section will keep you honest. Finally, from the higher southern latitudes, the aurora australis—the southern lights—may flare along the poleward horizon during periods of strong solar activity, a shifting glow of green and red that no star chart can predict.




Navigating the Southern Sky

Under pristine southern skies, the dazzling array of stars can be overwhelming. Even well-known constellations and asterisms might seem lost amid the dense star fields and the striking bright and dark patches of the Milky Way. Fear not, for this chapter provides helpful tips to initially orient yourself and set you on the right path to discovering the celestial wonders of the southern skies.


Locating the South Celestial Pole

Unlike the northern celestial pole, which is marked by the bright star Polaris, the southern celestial pole (SCP) lacks a prominent star to guide the way. However, you can still approximate the location of the SCP using the Southern Cross (Crux, or ‘the cross’) and the ‘two pointers’ (α and β Centauri). For most southern latitudes, these stars are visible throughout the majority of the year. In fact, they are circumpolar for latitudes less than  − 35∘. At more northerly latitudes, they may dip below the horizon for several hours during the southern summer nights.

To begin, locate the Southern Cross. Beware of the numerous ‘false’ crosses in the sky: the False Cross straddling Carina and Vela, and the Diamond Cross in Carina, are both larger and fainter than the real thing, and both catch out newcomers every season (the chart of the false crosses). To distinguish the true cross, look for the presence of the ‘two pointers’ as previously mentioned (see the pole-finder chart). While scanning the entire sky can usually reveal the cross and pointers, you can find them more quickly if you know the general direction of south. This can be estimated by recalling where the Sun set (approximately west). Face west, turn about 90 degrees to your left, and search for Crux.

After identifying Crux, utilise one of the following methods to approximate the SCP:




	Draw an imaginary line from the ‘top’ star of the Southern Cross through the ‘bottom’ star, extending it downward. We’ll call this ‘line a’. Next, locate the ‘two pointers’ (α and β Centauri) and project a line perpendicularly down from the line connecting them. This is ‘line b’. The intersection of lines ‘a’ and ‘b’ is near the SCP.


	Draw an imaginary line from the ‘top’ star of the Southern Cross through the ‘bottom’ star, extending it downward by 4.5 times the distance between these two stars. This will bring you close to the SCP.




Both methods are depicted in the pole-finder chart.


[image: Star chart of the south polar region, about 56 degrees across. Crux stands toward one edge with Acrux, Gacrux, Mimosa and delta Crucis marked, and the Pointers, alpha and beta Centauri, nearby. A dashed line labelled line a runs from Gacrux through Acrux and on across the chart, ticked at five equal Cross-lengths; a second dashed line, line b, leaves the midpoint of the Pointers at right angles. The two meet at a marked point close to the south celestial pole, where the curved lines of right ascension converge. Octans, Apus, Chamaeleon, Musca, Volans, Carina and Triangulum Australe fill the surrounding field, which contains no bright star.]
Finding the south celestial pole. Line a runs from Gacrux through Acrux and continues for a further four and a half Cross-lengths; line b drops at right angles from the midpoint of the two Pointers. The two constructions meet within about 3∘ of the true pole — ample accuracy for finding your bearings by eye. Notice that the lines of constant right ascension converge on the same point.


[image: Star chart about 64 degrees wide spanning Crux, Carina, Vela, Centaurus and Musca, showing three cross-shaped star groups strung along the Milky Way, each with its two limbs drawn as dashed bars. The true Southern Cross in Crux is the most compact and the brightest, with Acrux, Mimosa, Gacrux and delta Crucis labelled and the Pointers, alpha and beta Centauri, close beyond it. The False Cross, on the Carina and Vela border, is appreciably larger and its stars fainter. The Diamond Cross, lying between the two in Carina, is fainter still. Neither impostor has a pair of Pointers behind it.]
The true Southern Cross and its two impostors. The False Cross (Carina/Vela) is appreciably larger and its stars fainter; the Diamond Cross is fainter still. Only the true Cross is trailed by the brilliant Pointers, α and β Centauri — which remains the surest test of all.



Exploring Beyond the SCP

With your bearings established—due south directly below the SCP on the horizon and other cardinal directions accordingly—what celestial wonders await you in the southern sky throughout the year? This section introduces you to selected constellations and objects of interest, radiating outwards from the SCP. Comprehensive observing lists can be found in The best objects, by (southern) season.

Approximately 20 constellations south of Crux are circumpolar and visible year-round from mid-southern latitudes with a clear horizon. This includes remarkable objects such as the Magellanic Clouds, the η Carinae Nebula region, 47 Tucanae, the Jewel Box Cluster, the Coalsack Nebula, and more. While these objects can be viewed throughout the year, certain times offer better viewing experiences, as detailed below.

The seasonal charts that follow are drawn for latitude 35∘S at a stated date and time, which is close enough for most of southern Australia, New Zealand and South Africa to be useful as printed. If you observe from a markedly different latitude—or simply want the sky for tonight rather than for the middle of the season—the companion atlas will draw the same plate for your own location, date and time. It is free and works offline:


https://tools.firmamentastroco.com/southern




Summer

Though summer may not be the most awe-inspiring season for southern sky observations, it still boasts an array of celestial sights.

Shortly after sunset, the Milky Way (MW) extends parallel to the horizon. As the night unfolds, the most captivating quadrant of the MW’s disk sets with the Sun in the southwest, while another stunning quadrant gradually rotates upright in the south-southeast. Near midnight, it stands vertically on the south-southeast horizon, about 25 degrees left of the SCP. Tracing along this section, we encounter α and β Centauri—the two pointers—close to the horizon, followed by the constellations Crux, Carina, Vela, Puppis, and ultimately, Canis Major at the zenith. The western and eastern horizons house relatively faint constellations, situated outside the MW’s plane. However, the north comes alive with the magnificent constellations Orion, Gemini, and Taurus, all at their prime during summer.

Crux serves as a fantastic starting point to uncover more celestial treasures in this season. The Large and Small Magellanic Clouds shine their brightest in summer, and both lie on the far side of the SCP from Crux and the two pointers. Extending lines ‘a’ and ‘b’ onward through the pole makes a great imaginary ‘X’ across the southern sky, and that X is the right frame to hold in your head—but


[image: Horizon chart of the southern sky in summer. Canopus stands two-thirds of the way up in the south-east and Achernar somewhat more than halfway up in the south-west. Between them the Large Magellanic Cloud rides high due south with the Tarantula Nebula marked in it, while the Small Cloud and 47 Tucanae sit lower in the south-south-west. Crux, the Coalsack, IC 2602 and the eta Carinae Nebula lie between roughly 20 and 35 degrees up in the south-east, with the Milky Way rising past them.]
The southern sky in summer, a couple of hours after sunset (20 January, 22:00 local time, latitude 35∘S). On these seasonal charts the faint curved lines are altitude circles every 15∘ above the horizon, with the compass bearing marked along the bottom; deep-sky objects carry the traditional atlas symbols given in the key.


[image: Star chart of the whole south polar region, about 92 degrees across and centred on the south celestial pole, which is marked. Two long dashed lines, labelled line a and line b, run in from Crux and from the Pointers, cross at the pole and continue beyond it, forming a wide X across the field. The Small Magellanic Cloud lies on the continuation of line a, part-way along the leg rather than at its tip, with 47 Tucanae close beside it and NGC 362 nearby. The Large Magellanic Cloud, carrying the Tarantula Nebula, sits well off the legs of the X, around the pole from the Small Cloud. Tucana, Hydrus, Dorado, Mensa, Octans, Reticulum, Volans, Chamaeleon, Apus and Pavo are labelled around the field.]
The circumpolar sky, centred on the south celestial pole. Extending line a and line b through the pole makes a great X across the southern sky. The Small Cloud lies on the continuation of line a, about 17∘ beyond the pole — well short of the far tip of the leg; the Large Cloud is off the legs altogether, some 21∘ from the Small Cloud and anticlockwise of it around the pole. 47 Tucanae sits barely 2∘ from the Small Cloud, and the Tarantula Nebula is embedded in the Large.


[image: Horizon chart of the northern and north-eastern sky in summer. Orion stands high in the north and inverted as seen from southern latitudes, Rigel uppermost and Betelgeuse below, with the Orion Nebula above the Belt. Sirius rides highest of all, nearly 70 degrees up in the north-east, with the cluster M41 beside it and Procyon below. Castor and Pollux are low in the north-north-east. Aldebaran, the Hyades and the Pleiades trail away downward towards the north-north-west.]
The northern and north-eastern sky in summer, several hours after sunset (20 January, 23:00 local). Orion stands on his head as seen from the south, with the Orion Nebula above the Belt rather than below it, and the Pleiades and Hyades trailing toward the north-west.




Autumn



[image: Horizon chart of the southern sky in autumn. Crux, the Coalsack and the Jewel Box are climbing through the south-east about halfway up, with the eta Carinae Nebula higher still in the south-south-east and omega Centauri lower in the south-east. Canopus stands halfway up in the south-west, and the Magellanic Clouds are sliding down the south-south-western sky, the Tarantula Nebula in the Large Cloud around 40 degrees up and 47 Tucanae only 20 degrees above the horizon.]
The southern sky in autumn, shortly after dark (20 April, 20:00 local). Crux and Centaurus are climbing in the south-east while the Magellanic Clouds begin their slide toward the south-western horizon — catch them early in the evening at this time of year.



Winter



[image: Horizon chart of the southern sky in winter, the richest of the four. Crux, the Coalsack and the Jewel Box ride high in the south-south-west with the eta Carinae Nebula and IC 2602 below them, alpha Centauri stands over 60 degrees up due south, and omega Centauri and the galaxy Centaurus A are higher again in the south-west and west-south-west. The Milky Way arches across the field. 47 Tucanae is low, about 20 degrees up in the south-south-east.]
The southern sky in winter, shortly after sunset (20 July, 19:30 local) — the glory months. Crux and Centaurus ride high over the pole, the Milky Way arches through Carina, and the Magellanic Clouds skim the southern horizon.


[image: Star chart about 72 degrees wide covering Crux, Centaurus, Carina, Musca, Vela and Circinus, with the Milky Way running through it. Three dashed arrows radiate from Crux towards the showpieces of the region, each labelled with a clock bearing read from Gacrux at twelve: one towards the eta Carinae Nebula, one towards the Pointers, and one towards omega Centauri. Also marked are the Southern Pleiades, the Wishing Well cluster, the Running Chicken Nebula, the Jewel Box, the Coalsack silhouetted against the Milky Way, and the galaxy Centaurus A beyond omega Centauri.]
The Crux–Carina–Centaurus showpiece region, with the clock-face hops described in the text. Reading a clock over Crux with Gacrux at twelve, the η Carinae Nebula lies toward 3:30, the Pointers toward 8:30 and ω Centauri toward 10:30; carrying the same clock to ω Centauri and stepping one Cross-width toward twelve arrives at Centaurus A.



[image: Star chart about 68 degrees tall covering Scorpius, Sagittarius, Ophiuchus, Corona Australis, Serpens, Scutum, Ara and Lupus, with the Milky Way broadening and brightening across it towards the Galactic Centre, which is marked. Red Antares and the rho Ophiuchi cloud sit at one end with the globular cluster M4 beside them; the Butterfly Cluster and Ptolemy's Cluster lie in the tail of the Scorpion, and the Cat's Paw Nebula nearby. Along the Milky Way beyond them are Baade's Window, the Lagoon and Trifid Nebulae, the globular cluster M22, and further on the Omega and Eagle Nebulae.]
Scorpius, the Teapot of Sagittarius, and the richest few degrees of sky anywhere — as they appear a few hours after sunset in winter. The Milky Way thickens toward the Galactic Centre, and the run of nebulae from the Lagoon up to the Eagle can all be swept in a single binocular session.




Spring



[image: Horizon chart of the southern sky in spring. The Small Magellanic Cloud with 47 Tucanae and NGC 362 climbs the south-south-eastern sky about halfway up, the Large Cloud and the Tarantula Nebula lower beneath it. Achernar stands about halfway up in the south-east and Fomalhaut very high in the north-east, while omega Centauri is setting, barely above the south-south-western horizon. The Milky Way stands on end down the south-western sky.]
The southern sky in spring, after dark (20 October, 21:30 local). The Milky Way stands on end in the south-west, the Galactic Centre by now well past the meridian and sinking westward, while the Magellanic Clouds and 47 Tucanae climb back into the evening sky in the south-east. Earlier in the season the same view has the Galactic Centre much higher.
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