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THE space age is upon us. Rockets are leaving our globe at speeds unimaginable for most of human history, to orbit earth, moon, and sun. People have visited the moon, we have sent space probes to all of the planets, and words like “orbit” and “satellite” are picked up by children in the nursery.

And how has all this affected the age-old pleasure of watching the starry sky? Has it made stargazing obsolete?

It has not, and it never will. For we live on this earth and always shall. After the day is gone we shall go out, breathe deeply, and look up—and there the stars will be, unchanged, unchangeable. Even from the moon or Mars, or from Neptune, the outermost planet, the stars look the same as they do from the earth.

Night after night they are there. And night after night they arouse our curiosity, our urge for knowledge.

Stone age or space age, man will be asking the question his grandparents have asked before him and his grandchildren will ask after him: “What star is that?”
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A note on Pluto: Because many objects have been discovered beyond Pluto in the last fifteen years, in 2006 an international group of astronomers voted to change the way we define planets and other objects in our solar system. Based on the new definitions Pluto has been reclassified as a dwarf planet and is no longer considered the ninth planet in our solar system.

A planet by definition is a celestial body that orbits the sun, is large enough for its own gravity to give it a nearly round shape, and is not a satellite of another planet. A planet has also cleared the neighborhood around its orbit, meaning that it has gravitationally attracted or repelled all other nearby objects of comparable size.

A dwarf planet by definition is a celestial body that orbits the sun, is large enough for its own gravity to give it a nearly round shape, is not a satellite of another planet, but does not clear the neighborhood around its orbit.



  Part 1



  Shapes in the Sky







  
    PART ONE
  


SHAPES IN THE SKY

THIS BOOK is meant for people who want to know just enough about the stars to be able to go out at night and find the major constellations, for the mere pleasure of it.

Of course one can enjoy the stars without knowing them. But if you know them at least a little the pleasure is infinitely greater. It is fun to watch them announce the seasons, to see them rise at the expected times and places and follow their paths year in, year out, more reliable than anything else.

Besides, if you know the stars you are not easily lost. They tell you the time and direction on land, on sea, and in the air, and this can be valuable on many occasions.
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And should you venture into outer space, anywhere in the solar system, where no earthly landmarks exist, the constellations would be your only guideposts, and familiar ones, too.



In short, to be familiar with the stars is both enjoyable and useful, and most of us would like to know them. The trouble is, few of us do.

This is odd. We do not look at the atlas often but we have no difficulty pointing out the fifty states. We can see the stars any clear night, ready to be studied and a challenge to our curiosity, yet hardly any of us can point out fifty constellations.

Not that we don’t try. At one time or another we make an effort and begin to study a book about the stars but few of us ever get beyond knowing the Big Dipper.
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There are, of course, plenty of books about the subject, and they do very well in most respects. But in one important point they seem to fail us: the way they represent the constellations.

The constellations have such intriguing names—somehow we expect the books to show us groups of stars in the shape of a lion, a whale, a virgin, and so forth. But they show nothing of that sort.

Some books show, arbitrarily drawn around the stars, elaborate allegorical figures which we cannot trace in the sky (see figure 2). Others, most of the modern ones, show the constellations as involved geometrical shapes which don’t look like anything and have no relation to the names (see figure 3). Both ways are of little help if we want to find the constellations in the sky—yet this is precisely what we are after.

The result is that for most of us the constellations never come to life, and the sky remains as unfamiliar as before. Discouraged, we give up.



  
    Twins, Bears, and Whales
  


This book sets out to remedy the situation. It shows the constellations in a new, graphic way, as shapes which suggest what the names imply: it shows the group of stars known as the Great Bear, in the shape of a bear; the Whale in the shape of a whale; the Eagle as an eagle, and so on. These shapes are easy to remember, and once you remember them you can retrace them in the sky.

In addition, the English names for the constellations are used throughout the book. In most books only the Latin and Greek names are used but words like Taurus, Boötes, or Cygnus mean little unless you are something of a linguist, while Bull, Herdsman, or Swan immediately evoke an image.1



The following illustrations show the new method and the ones used so far. Take for instance the TWINS (Gemini):
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Figure 1: The Twins—A Group of Stars




 

These are the stars which make up the constellation as you see them in the sky, some bright, some faint, an irregular group.



The books and charts which use allegorical drawings show the Twins like this:
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Figure 2: The Twins—Allegorical




 

This may look decorative but the drawing has little to do with the stars. You cannot see it in the sky. It is confusing rather than helpful.

The books which use geometrical figures show the Twins somewhat like this:
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Figure 3: The Twins—Geometrical




 

This looks at least rational. No fancy frills. But it is a hieroglyph without a meaning. It certainly does not suggest twins. You lose track when you try to trace it in the sky, and to remember such a shape is next to impossible.



This book, which uses the new, graphic way, shows the Twins like this:
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Figure 4: The Twins—Graphic




 

The connecting lines between the stars are drawn with a definite shape in mind, the shape which the name of the constellation suggests. The stars are exactly the same as on the other three drawings. Check them: their correct position has not been tampered with. But now the shape has a meaning: you see two matchstick men holding hands—the Twins. You can trace them in the sky, first with the help of the chart, and later from memory.

This graphic method has been employed throughout the book for all constellations where it was possible. Only a few—those with just two or three stars—could not be brought into a fitting shape, for obvious reasons. You can’t have everything, even from the stars.

On the following two pages a few more examples are given comparing the old and the new way.




[image:  ]

Figure 5: Old and New



The stars in both columns are identical; only the connecting lines are different.
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Figure 6: Old and New



The stars in both columns are identical; only the connecting lines are different.






It may even be that this new way is not so new after all.

The human eye wants to see shapes with a meaning. Even without intending to we see shapes of familiar things—people, animals, objects—in clouds, trees, and mountains. This is more than a pastime. It is a trend deeply rooted in the human mind, and we have good reason to believe that, long before recorded history began, man first found his way among the bewildering multitude of individual stars by seeing figures formed by star groups. Perhaps we are doing here precisely what he did.2



In Egypt and Mesopotamia, where more than 5000 years ago most of our present constellations had their origin, and where no illustrated books existed for the common reader, parents may have taught the stars to their children by drawing such figures in the sand with a stick.
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But it does not matter whether they did or didn’t. In past ages, men interpreted the sky after their fashion. We today are free to do likewise, and if the present interpretation makes things easier for those who want to know the stars, this book has fulfilled its purpose.



  
    First Steps and Plain Facts
  


NO MATHEMATICS REQUIRED: This is a practical book, to be used outdoors. We shall therefore limit ourselves at the start to pointing out merely what we can see and where and when. The whys can come later. If we started out with a discussion of the ecliptic, or why the sidereal day is about four minutes shorter than the solar day, your reaction might well be: Do I have to go through all this? All I want is to see the constellations! And you would be right. You can become so familiar with the stars that you can say after one glance at the sky: look, there’s Arcturus! without going into mathematics or even without knowing that the earth is a globe and revolves around the sun.
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A plain Chaldean shepherd, more than three thousand years ago, probably knew the sky better than most of our college graduates today, yet to him the earth was a flat disc and he probably believed that the stars were little lamps carried by special deities 
across the solid ceiling of the sky vault every night, in strictly prescribed and never-changing formations.
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Only after we have done some stargazing or while we are at it do the questions of the why arise. Then will be the time to peruse the last part of this book—from page 107 onward—where some of those questions are briefly treated. However, if you want to go over those pages now, you are welcome to it. But don’t be discouraged if all does not become clear at one reading.

And now let us start with practical steps.

 

GO OUT AND LOOK: If you want to know the stars you have to go out as often as you can and look at the sky. Pick a spot where street lights, houses, or trees don’t obstruct your view too much. If you live in the city, the roof of an apartment building makes a good observatory. Clear moonless nights are ideal for stargazing, of course, because the moon has a jealous way of blotting out all faint stars. But such nights are rare, so don’t wait for them. Even with some moonlight or a few clouds you can see a 
good number of stars. Try to make out some constellations even if they are only partly visible. Slight obstacles like these make the game only more entertaining, and it all helps to build up your acquaintance with the heavens.
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NO EQUIPMENT NEEDED: You need no equipment. All you have to take along is this book and a flashlight so you can see the charts in the dark. It’s a good idea to paint the glass of the flashlight red with nail polish (works beautifully) because red light will not blind your eyes for the stars as white light would.

Leave your compass at home. You can find north easily without a compass if you know the Big Dipper. If you don’t, almost anybody can show it to you.

You won’t need field glasses either. They are fine if you want to study individual objects—the moon, planets, a nebula—but they are not much help in spotting a whole constellation because they narrow your field of vision too much. Besides, the stars which make up the constellation figures in this book can all be seen with the naked eye if the night is clear and dark.

Another thing to leave at home is the notion that stargazing is difficult. It requires less mental effort than a medium-tough crossword puzzle and is at least as much fun.
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HOW MANY STARS? People not familiar with the skies are apt to overestimate greatly the number of stars one can see, without glasses, on a clear night. Most will guess that one can see scores of thousands but that’s far off the mark. With the naked eye one sees only about two thousand at a time, under very best conditions. So if poets talk of millions of stars, they are either using a telescope or they exaggerate. That’s their privilege and must be taken with a grain of salt.

Of course one does not have to know two thousand stars individually. They make up the constellations; that’s all there is to it as far as the casual stargazer is concerned. But there are about thirty stars which are particularly bright or interesting. It is good to know those by name and to know where to find them: Sirius, Capella, Vega, for example, and also the Pole Star which we shall meet in a moment.

The number of constellations is not overwhelming either. There are only eighty-eight in the entire sky. About sixty can be seen in our latitudes3 but we never see them all at once: only about two dozen are visible at any given moment. If you know thirty constellations, the more important ones, you have a good working knowledge of the sky. Make the acquaintance of two or three each time you go out and you will soon be familiar with all thirty.



The remaining constellations are mostly small and have no bright stars in them. They fill the chinks between the more important ones, and you will probably pick them up as you go along.

 

FINDING NORTH AND THE POLE STAR: To spot the constellations you have to take your bearings first. You find north without a compass with the help of the Big Dipper. Here is how: first you spot the Dipper; then you draw a line, in your imagination, between the two stars at the end of the bowl farthest from the handle, 
and prolong this line about 5 times, the way the sketch shows; this line will hit a fairly bright star: POLARIS, the Pole Star. You can’t miss it: there are no bright stars near it. Those two stars in the Dipper’s bowl are very logically called the POINTERS because they always point to the Pole Star.
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Figure 7: Dipper and Pole Star




 

Polaris is a very important star because of its unique location. It is almost exactly at the pole of the sky: the point around which the whole sky appears to be moving (we shall take up that motion in a moment), and the Pole Star therefore remains, practically, always at the same place in the sky: almost exactly north (hence it is also called North Star) and, at a latitude of about 40° north,4 almost halfway up in the sky; half the way, that is, from the horizon to the point directly overhead, the zenith. If you face the Pole Star you are facing north, so to your right is east, to your left west, and right behind your back you have south, without the help of a compass.
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Figure 8: Umbrella Planetarium




 

UMBRELLA PLANETARIUM: The Pole Star is the only star which keeps its place in the sky. All the other stars and constellations wander around the pole once daily, counterclockwise, as though they were fixed to the inside of a vast hollow globe. 
In other words, we see the whole sky slowly rotate around the Pole Star. (One turn takes 23 hours 56 minutes, to be more exact; these four minutes less than a day are important, as we shall see on pages 122–123, but we need not worry about them here.)

To visualize this rotation imagine a giant umbrella, with the Pole Star as its center and yourself at the handle. On the umbrella are the Big Dipper and Cassiopeia. You see them go around the Pole Star as the umbrella slowly turns.

We know of course that the sky does not really turn but that it is the earth which does the turning. The effect, however, is the same.

While the sky as a whole rotates, the stars do not change their position in relation to each other: the Pointers always point to the Pole Star, Cassiopeia is always opposite the Dipper, and so on. Therefore the stars, in contrast to the planets, are called Fixed Stars.

Big Dipper, Cassiopeia, and four fainter constellations (Little Dipper, Cepheus, Dragon, Giraffe) are arranged around the pole and not very far from it. They are called CIRCUMPOLAR CONSTELLATIONS. They can be high or low in the sky as they travel around the Pole Star but they are always above the horizon. They never rise or set and can be seen at any time of the year.5



The constellations farther from the pole—the great majority—also travel around the pole once a day but part of the time they go below the horizon. They rise in the eastern part of the sky, travel across the sky, and set in the western part. They are out of sight for longer or shorter periods of the year. There is no use in looking for the Lion in November, for instance, or for Orion in May. (Let us just note the fact, for the moment. We shall see the “how and why” later.)

Some constellations cannot be seen at all in our latitudes because they make their whole daily turn below the horizon: the famous Southern Cross, for instance. To see the Cross and other far southern constellations you have to travel far south, the 
farther the better. If you do, take this book along. It is designed mainly for our northern latitudes, from 30 to 50 degrees, but it also has charts to show the skies as far north as Alaska and as far south as Australia and Argentina.

There you can see the Southern Cross any night of the year, but you will look in vain for the familiar shape of the Big Dipper. No reason, though, to envy the people in Sydney or Buenos Aires. Those who have seen both, Dipper and Cross, agree that the Dipper is the finer one of the two.
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  Part 2



  Meet the Constellations





  
    PART TWO
  


MEET THE CONSTELLATIONS

ON THE FOLLOWING seventeen charts you find the constellations, a few at a time. Study their shapes at leisure: once they are familiar you can spot a constellation in the sky even if you can’t see it whole, just as you can recognize a friend’s face even if he has got a hat on and his collar up on a cold day.

The blue field in the center of each chart merely serves to emphasize the constellations under discussion. Around that field the neighboring groups are shown to give you the context. The small numbers in circles indicate the charts where you find them discussed; you don’t have to go back to the index if you want to look them up.

The stars on the charts are represented by the following symbols:
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which indicate the degree of brightness, or Magnitude, of each star (zero, 1st, 2nd, 3rd, etc., magnitude). The lower the figure of magnitude the brighter the star. The difference in brightness between stars is great and much more pronounced in the sky than on a chart. This strikes you again and again and is something to keep in mind 
when you trace the constellations outdoors with the chart in hand.6 The fainter stars are often blotted out completely by even a slight haze, and in big cities you can see them only on exceptionally clear, moonless nights when they are high up in the sky.



Stars of zero and first magnitude (mag. for short) are usually grouped together as 1st-mag. stars. There are 21 of these in the entire sky, and you will soon know them by name. They are the brightest ones; you cannot fail to see them as soon as you go out at night, even before your eye has become adjusted to darkness.

Not quite as bright are the 2nd-mag. stars, about 50 in all; some of those, too, we shall come to know by name, and one we have already met: Polaris, the North Star.

The 3rd-mag. stars, about 150, are still fairly bright. All 1st-, 2nd-, and 3rd-mag. stars are on our charts, and also more than 600 4th-mag. stars, faint by comparison but plainly visible on clear nights. Stars of 5th mag. are about the faintest you see under good conditions; there are roughly 1500 of them (the fainter the stars the more there are of them), but less than a hundred appear on these charts—those that are not isolated but, together with brighter stars, help to form a distinct shape and thus become more easily visible, as in the Dolphin, the Cup, the Fishes, among others. No 6th-mag. stars are shown here. Only the eagle-eyed can see them without glasses, under perfect conditions. For anything fainter, a telescope or binoculars are needed.

Stars not only differ in brightness, they also have different colors. At first glance they may all appear silverish white but a closer look reveals that quite a few are colored: bluish, reddish, yellowish, even greenish. It is only a faint tinge but the more you study them the more you become aware of it. A good example are bluish Vega and orange-colored Arcturus. When you see them both in the sky at the same time you notice the contrast distinctly.



A list at the end of the book (page 160) gives you magnitude and color of the 21 brightest stars.

To the astronomer, a star’s color is a clue to its physical condition and temperature. For us here, it’s one more way to identify a star. Besides, it looks charming.
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A mark on each chart indicates the points of the compass: north, east, south, and west. You may be puzzled to find that with north up, east is to the left and west to the right, the opposite of terrestrial maps. The reason is that terrestrial maps show the ground you are standing on while sky maps show the region overhead. Hold a sky chart over your head, and the directions will fall in place: east on east, west on west, etc.

The notes on the pages opposite the charts are non-technical, and there is nothing in them that has to be memorized. If a term or a name is not familiar you will find its meaning or pronunciation in the index at the end of the book, which doubles as a glossary.

The Constellation Charts show you what to look for. The where and when are shown on the Calendar Charts.


THE CONSTELLATION CHARTS




  
    Constellation Chart 1
  



  BIG DIPPER, LITTLE DIPPER, DRAGON
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BIG DIPPER: Best-known group of stars. We can’t call it best-known constellation because it is not a constellation7 by itself but only part of the large constellation Great Bear (see chart 3). Next to Orion it is the most impressive figure in our skies. It helps find the Pole Star and north by way of the POINTERS, the two stars at the tip of the bowl.


Close to the middle star of the handle, MIZAR, sits a tiny star, ALCOR, faint but famous. Before the age of eyeglasses and oculists’ charts, Alcor used to serve as an eye test. If you could see it your vision was considered normal. Mizar and Alcor are also called “Horse and Rider.”
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LITTLE DIPPER (LITTLE BEAR—URSA MINOR): Resembles a Dipper more than a Bear, so why not stick to that name. The Little Dipper is much less conspicuous than the Big Dipper but it contains the most important star of our skies, POLARIS, the Pole Star, which always remains on the same spot (nearly) while all other stars circle around it. Polaris is not one of the brightest stars—only of 2nd-mag.—nor was it always the star closest to the pole. On account of the “wobble” of the earth’s axis (see page 128) the celestial pole slowly shifts as the centuries go by, and different stars become pole stars at different times.

Most of the Little Dipper’s stars are faint. Only the two
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