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INTRODUCTION

The night skies have long fascinated the human species. Ancient civilizations worshipped the sun and other extraterrestrial bodies as gods. Sure, times have changed. Nowadays, life in the hustle and bustle of the twenty-first century frequently finds us overwhelmed by our daily routines and numerous responsibilities. We are often so busy going about our business that we fail to notice—let alone appreciate—the vastness and splendor of the solar system in which our planet resides. Yet, the night skies continually deliver spectacular shows, free of charge, with no repeat performances—and right outside our doors, too.

Look upon this book as a well-deserved and vivid ode to our solar system—a colorful picture window into the cosmic possibilities of stargazing: a hobby and passion that you need neither deep pockets nor prescribed locations to partake in. Its abiding mission is to assist you in experiencing the sheer magnitude, intricacies, and breathtaking beauty of our little niche in the colossal universe as well as in the remotest reaches of outer space.

Sunny Days, Starry Nights

Foremost, we cannot pay homage to our solar system without first saluting its prime mover: the sun. Let’s face it: We take for granted this shimmering orb in the sky, which comprises approximately 99 percent of our solar system’s matter and choreographs its minutia. Indeed, the sun’s gravitational muscle is a force to be reckoned with. It is the star of our solar system and, in reality, a yellow dwarf star in composition—one, interestingly enough, that is not wholly unique in a galaxy containing an estimated two hundred billion to four hundred billion stars. Nevertheless, this ultra-bright and exceptionally hot star, which has been in existence for more than four billion years, is what nurtures and sustains all life forms on Earth.

Prior to the sixteenth century, the accepted scientific wisdom held that humanity resides in an Earth-centered universe and that our planet is stationary. A Polish astronomer, Nicolaus Copernicus, begged to differ. He hypothesized that the focal point of our solar system is the sun—not Earth. Following on Copernicus’s heels, Galileo Galilei validated his pioneering colleague’s supposition. And key pieces to the night sky puzzle were soon added with contributions to the laws of physics from Johannes Kepler and Isaac Newton.

Considering the subject matter of this book, it’s worth noting, too, that the aforementioned Galileo extensively employed a telescope to explore the width and breadth of the celestial heavens, thus establishing the yardstick for future examinations of the enigmatic night skies. And for a little perspective here: The telescopic capacity of Galileo’s instrument was akin to today’s very modest and reasonably priced telescopes—the kinds readily available and used by amateur astronomers.

Dynamic Night Skies

Along with this book’s spectacular visual tour of our solar system and deep space, you will simultaneously be supplied with accessible tips and techniques to maximize the results of your stargazing endeavors. Not only will you learn about various astral accoutrements and equipment from star maps to telescopes, but also you will glean pertinent information on the differences in seasonal viewings of the night skies—in both hemispheres—as well as the precise dates of momentous celestial events in the offing.

Because the night sky is so infinite in its sprawl, amateur astronomers have actually made scientific discoveries of substance from their own backyards. Sometimes they are called “backyard astronomers.” Even with thousands upon thousands of stargazers and scientists the world over perusing the celestial ether at any given moment, the night sky is just too massive to fully cover. In fact, astronomy is the only branch of science where invaluable contributions from everyday people are commonplace.
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Throughout the pages of this book, you will be visually engaged with images that, in a great many instances, you can check out for yourself in a night sky near you. And thanks to high-powered, sophisticated instruments ike the Hubble space telescope and myriad space satellites that have snapped pictures from the far reaches of interplanetary and intergalactic space, you will also feast your eyes on more intimate and elaborate views of everything from our moon to constellations of stars to far-away galaxies.

The greatest and longest-running reality show is, in fact, the night sky. Sure, it’s nice to have desktop wallpaper that features the Aurora Borealis, brilliant meteor showers, or solar eclipses, but it’s even nicer to witness the real things in real time. This is precisely why more and more people, of all ages and in all corners of the world, are logging so many hours as dedicated amateur astronomers. The satisfaction gained in personally observing the cosmic players of the night sky is profound—and there is always a next level ... and a next level after that. You will never run dry of observational fodder.

As youngsters, many of us peered into the night sky and saw the “man in the moon.” Our youthful innocence and unfettered sense of awe and excitement had us checking out the Big Dipper and Leo the Lion, too. But here’s something interesting to mull over: Amateur astronomers long removed from their childhoods will tell you that the thrills of combing the night skies have not been cast asunder by world-weary adulthoods. Stargazing, it seems, has a knack for simultaneously resurrecting childhood enthusiasm and marrying it with a more in-depth understanding and respect for all the goings-on in the busy night sky. It’s a potent one-two punch that makes this hobby a true original.

Stargazing is exciting, enlightening, and thought-provoking. The more you encounter in the night skies, the more you wonder. The more you ponder the dynamism of our solar system, the more you wonder. The more you reflect on our unique place in the cosmos, the more you wonder. The night skies are full of wonder—that’s the long and short of it. The hundreds of pictures in this book covering scores of regions and objects in our solar system, as well as in farther reaches of the universe, will captivate you and make you think. When you contemplate the enormity of what you are surveying in outer space, planet Earth emerges as a mere speck. The sun is just one of billions of stars in our galaxy, the Milky Way; the Milky Way, just one galaxy among billions beyond its borders. Amateur astronomers can see things that are millions of light-years away. In other words: Looking into the celestial beyond literally furnishes you glimpses into what once was.

The Sky’s the Limit

There are no hard and fast rules for stargazing. You don’t have to boldly go where no astronomer has gone before to make night-sky watching a truly rewarding experience. You don’t need a scientific mind or specialized college degree to inspect the night sky. You can study anything you want on the celestial sphere from virtually anywhere. You can observe the stars up above with only your two eyes, or you can use enhancing gear to get a closer look. If you so desire, there are amateur astronomy groups to join, or you can stargaze all alone, with friends, or with members of your family.

Use this book as a handy and informative tour guide of the night skies, inviting you to further explore on your own, or in the company of like-minded souls, our solar system and the mystifying universe at large. After you have sampled from the night sky’s eclectic menu, you will want to go back for seconds and thirds. You will never tire of locating individual stars, planets, constellations of stars, and galaxies a long, long way from home.

You can probe entities as nearby as the moon or as far away as deep-sky objects multiple millions of light-years away. You can use star maps, practice the art of star hopping, bone up on astrophysical principles, or just step out into your backyard right now and cast your eyes into an animated and unfathomable interstellar existence far removed from the cozy confines of planet Earth.

[image: image]




SUN, MOON & STARS

These bodies are key portals to understanding how our solar system works

In today’s day and age, the sun, moon, and stars are more often seen as the stuff of commercial and media brands than celestial objects of colossal importance. That is, associated in many people’s minds with movies, media, and merchandise ranging far and wide from software to footwear. Yet, when we pause and reflect on what is literally transpiring right outside our windows and beyond the boundaries of our planet’s exosphere, it’s downright mind-boggling. How most life forms on Earth are supported is a fascinatingly layered business.

The Sun: Earth’s Lucky Star
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	Imagine a sun one thousand times brighter than ours! Although our sun’s diameter of 864,000 miles (1,390,000 kilometers) is immense, the biggest stars in the universe are one thousand times its size.


	Our sun, which consists of myriad gases, is approximately 4.6 billion years old. It has, hopefully, another four to five billion years of good living left.


	The sun’s radius—the distance from its super-hot nucleus to its surface, known as the “photosphere”—is 432,000 miles (696,000 kilometers).






Our sun is a star—the closest one, by far, to Earth. Yet, it is still an average 93 million miles (150 million kilometers) away. The moon, our planet’s only natural satellite, is—relatively speaking—a hop, skip, and jump away at an average of 238,000 miles (383,000 kilometers) away. And the countless stars we see twinkling up above are light-years away from Earth. Interestingly, these benign-appearing outer-space bodies, which regularly cast gossamer blankets of glitter across the night skies, sport compositions similar to our sun’s. In other words: Stars are hardly warm and fuzzy objects. But fortunately, we don’t really have to worry about their blistering interiors and super-high temperatures, which generate nuclear fusion. We can appreciate their brilliance from a proper distance. Surveying them with our own two eyes, a pair of binoculars, or a telescope will suffice.

Earth’s Moon
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	The only celestial body that human beings have personally visited is the moon.


	The word moon is derivative of the Latin word mensis, meaning “month.”


	There are two sides to the moon. We see only one side of it: its “near side,” never its “far side.”


	The moon’s contrasting light and dark hues give it a distinct countenance, which human societies long ago dubbed the “man in the moon.”






Star-filled Night Sky
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	Although it’s only an educated guess, one estimate puts the number of stars in the universe at 70 sextillion, or 70,000 million.


	Stars appear to twinkle thanks to refracted light. Earth’s layers of atmosphere twist light like a pretzel.


	Stars actually enlarge with age and often appear brightest before shuffling off the celestial coil for good.


	Converting hydrogen into helium throughout their enduring lives, stars, like our sun, are veritable nuclear reactors in the extraterrestrial ether.






We can simultaneously explore the celestial beyond and contemplate the reality that our sun, like all stars, has a finite lifespan, which means that someday it will cease to be the guiding force and master of our solar system. No need to worry, though: That dark day is billions of years down the road. For right now, we can place the sun, moon, and stars on fitting pedestals. We can respect their roles and places in our solar system, as well as in the imposing and frequently bewildering universe at large.

Goodbye Sun, Hello Moon
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	Just like the setting sun, when near the horizon, the moon appears larger than normal to our probing eyes. It is, however, slightly smaller and farther away from Earth at that point than when it is high in the sky.


	Although the moon shines brightly in the night reflecting sunlight, it is, as solar system bodies go, a poor reflector of light.


	The Soviet Union reached the moon first with a spacecraft, but sans any humans on board.






PLANETS

The planets in our solar system are a diverse, dramatic, and mysterious lot

A planet is a celestial object orbiting a star. Our planet Earth, for instance, orbits the sun, which is a yellow dwarf star, and so do seven other planets: Mercury, Venus, Mars, Jupiter, Saturn, Uranus, and Neptune. Pluto, which was once classified a planet, has recently been downgraded to “dwarf planet.”

Eight Diverse Planets


[image: image]


	Jupiter flaunts more than double the matter of the seven other planets combined.


	Mercury, the smallest planet in our solar system, is .38 Earth’s size.


	At .95 Earth’s diameter, Venus is practically our parent planet’s twin in diameter.


	The inner planets—Mercury, Venus, Earth, and Mars—are significantly smaller than the outer planets, the so-called gas giants of Jupiter, Saturn, Uranus, and Neptune.






Since recorded time, these particular space bodies have captivated humankind. In fact, the word planet is a derivative of the Greek word meaning “wanderer.” Ancient civilizations viewed planets as either divine or, at the very least, agents of the divine. And although we may not see them as such today, the various planets that inhabit our solar system still intrigue us.

Moonstruck
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	When the moon is up, it is the brightest object in the night sky.


	Venus is the brightest planet. It is often visible in the early mornings or early evenings depending on its orbital position.


	Venus is always fairly low in the sky and never visible throughout an entire night. Jupiter, on the other hand, is discernable at various points in the sky all night long.


	Jupiter is the next brightest night-sky object after the moon and Venus.






The youngest of school kids know that the planet Saturn has rather remarkable rings around it. And Mars’s mysterious “face” on its rocky surface prompts speculation as to whether there was once life on that planet, or whether there is life on any of the others. When we peer into the night sky and spy a nontwinkling celestial object, we know we are witnessing a planet because stars twinkle and planets don’t. The planet Venus, for instance, has been deemed both the “Morning Star” and the “Evening Star” because of its distinctive and bright appearance in the sky.

Planets and the Moon
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	The moon is approximately one-quarter of Earth’s size.


	The smallest planet, Mercury, which is also closest to the sun, is only slightly larger in dimensions than the moon. The moon is roughly one-half the diameter of Mars.


	Mercury’s surface is similar to the moon’s cratered and rocky terrain. Like the moon, it is a poor reflector of sunlight.


	Although the moon is not classified a planet, it is nonetheless comparable in composition with the rock-hard terrestrial planets.






The inner planets—those closest to the sun—are predominantly made of rock, the by product of unremitting solar wind tumbling off the sun and careening through interplanetary space. The outer planets, farther from the sun’s solar battering, are entirely different in makeup and composed of mostly gases.

The planets one and all nonetheless reveal a great deal about the inner workings of our solar system. They furnish us, too, with intriguing visuals that encourage us to want to see more but also to know more about their present existence, past life, and how they came to be.

Saturn’s Incomparable Rings
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	Courtesy of its conspicuous and colorful rings, Saturn is perhaps the best-recognized planet. There are, in fact, thousands of rings orbiting Saturn.


	Jupiter, Uranus, and Neptune also have rings surrounding them. However, they aren’t nearly as large and spectacular as Saturn’s.


	Each one of Saturn’s rings orbits the planet at a different speed.


	Rings on planets are composed of pieces of ice and rock derivative of comets, moons, asteroids, and myriad celestial objects.






NATURAL SATELLITES

Planets orbit the sun, and natural satellites orbit planets and other smaller celestial bodies

Although there are eight planets, including Earth, orbiting the sun, there is another considerable class of orbiters in our solar system. To differentiate this celestial fraternity from the human-designed and empowered contraptions known as “satellites,”which prowl the corridors of outer space and snap all kinds of photographs and take all kinds of readings, these bodies are dubbed “natural satellites.”

Celestial Partners
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	The moon, Earth’s only natural satellite, has been the subject of observation and conversation since prehistoric times.


	The most conspicuous consequence of the Earth-moon marriage is the tides. Tidal ebbs and flows are the result of Earth’s gravitational tug-of-war with the moon.


	The moon orbits Earth synchronously, always keeping one hemisphere facing its parent planet.


	The moon’s gravitational sway is more persuasive on the side of Earth closest to it.






Natural satellites are celestial objects that orbit a planet or smaller space body like an asteroid. The term natural satellite is frequently used interchangeably with moon. In fact, the Earth’s moon has the distinction of being among the largest natural satellites in relation to its parent planet’s dimensions. The moon is approximately one-quarter the size of Earth. Only Pluto’s moon Charon, which is half its parent’s size, is proportionally larger.

Galilean Moon Io
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	With its active volcanic surface replete with fresh lava flows and lava lakes, lo is one of the most intriguing moons in our entire solar system.


	Io has mountains as high as 52,000 feet (16 kilometers).


	Io is the nearest of the so-called Galilean moons to its parent Jupiter.


	The Galilean moons of Jupiter—the largest of the planet’s numerous natural satellites-received their moniker from the man who discovered them: pioneering astronomer Galileo.






Nevertheless, as is so often the case in the study of the wider universe, all things are relative. The biggest known moon in our solar system is Jupiter’s Ganymede. Both Ganymede and Saturn’s Titan moon are actually greater in size than the planet Mercury. And Mercury and Venus, the two nearest planets to the sun, have no moons shadowing them, whereas Mars counts two small moons in its orbit.

Mars’s Smaller Moon
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	Many scientists surmise that both Deimos and Mars’s nearer, larger, and more studied moon, Phobos, are former asteroids long ago captured by the planet’s gravity.


	Deimos is among the smallest known moons in our solar system.


	Deimos is a name out of Greek mythology. It literally translates as “panic.” Many moons and celestial objects sport names from ancient works of literature.


	Among the four inner planets, Mars and its two moons take first prize.







ZOOM




From our vantage point here on Earth, we can see only one side of the moon—near the side. The so-called far side of our planet’s only natural satellite is never visible to us. It’s a hidden hemisphere perpetually turned away from Earth. A veritable monolith, the far side of the moon maintains an almost uniformly cratered surface.



Pluto’s Moon or Double Planet
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	Pluto, once considered a planet, was recently demoted by the International Astronomical Union (IAU) to “dwarf planet” status. It nonetheless has three natural satellites: Charon, Hydra, and Nix.


	Some scientists speculate that Charon is not a moon but rather part of a double planet.


	Planets aren’t the only celestial bodies with moons. Some asteroids have natural satellites.


	Charon’s diameter of 750 miles (1,207 kilometers) is half that of Pluto.






COMETS & METEORS

Comets and meteors supply stargazers with colorful clues to the makeup of outer space

Witnessing a comet’s appearance in the night sky is considered a stargazing moment to remember. A meteor shower is a natural light show worth the price of admission. There is nothing quite like seeing with your own two eyes a comet in motion or a dazzlingly unpredictable meteor shower.

Comets consist of a hodgepodge of space debris, including myriad gases, ice, rocks, and dust. And they don’t hang around for long periods of time, either.

Comet in its Orbit
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	Comets are always unevenly shaped. Even naked-eye observations can detect their highly irregular contours.


	Most comets travel in pronounced elliptical orbits around the sun, traveling very near and then very far away.


	Some comets venture too near the sun and meet their cosmic makers. They are known as “sungrazers:”


	In ancient times, comets were considered harbingers of bad things to come.






Comets can be seen in the night sky as their paths journey nearest to the sun and their icy-cold nuclei begin to melt, generating gaseous auras called “comas” and ionized and sullied tails trailing in their wake, which reflect sunlight back to Earth.

Comet: An Intimate Look
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	When comets approach the sun, luminous tails consisting of gas and dust are the byproduct.


	Comets’ celebrated tails always face away from the sun. The powerful solar wind incessantly streaming off the sun’s exceptionally hot surface sees to that.


	The tails of comets shrink and then fade away altogether as they move away from the sun.


	Comets are visible to us when they are near the sun but practically indiscernible during the remainder of their orbits.






Meteors, on the other hand, often appear in the night sky as wayward stars knocked off their fixed celestial perches and are frequently referred to as “shooting” or “falling” stars. They are, however, pieces of rocky or metallic space matter—far removed from stars and their blistering hot interiors. When orbiting meteoroids permeate the Earth’s atmosphere, they officially become meteors as they burn up. Occasionally meteors don’t completely fragment in the atmosphere’s vise and crash into our planet’s surface.

Meteoroids Generating Meteor Showers
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	As you read these words, meteoroids are crashing through Earth’s atmosphere.


	Most meteoroids are no bigger than a pebble and some are even as small as a grain of sand.


	Meteoroids orbit the sun, but because of their varying sizes, their orbiting patterns radically fluctuate.


	When meteoroids make it down to Earth’s surface, they are called “meteorites.”







ZOOM




Although the exact origins of comets are still only scientific conjecture, their overall compositions suggest a correlation, in many instances, with the formation of the outer planets—Jupiter, Saturn, Uranus, and Neptune—which are believed to be approximately 4.6 billion years old.



Phenomenon in the Night Sky
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	Meteoroids burn up in Earth’s atmosphere and prompt streaks of light called “meteors.”


	Meteors can be seen during all four seasons of the year, although there are specific times when annual meteor showers occur.


	The word meteor is derived from the Greek word meteoron, which translates as “phenomenon in the sky.”


	Meteor showers occur when our planet’s orbit intersects with a comet’s or asteroid’s trail of debris.






GALAXIES

Billions of galaxies throughout the observable universe provide a window into its origins

We not only live in cities, countries, and on a planet called “Earth” but also amidst a sprawling galaxy. More specifically, in the Orion arm of a galaxy known as the “Milky Way.”

Galaxies are distinctive groupings of stars and interstellar material all bound together by gravity. And although we can see the Milky Way in the night sky, which often appears as an elongated “milky” arch of light, we cannot observe it in its entirety. Why? Because Earth is a planet inside of a solar system, which is also inside of an expansive galaxy’s disk of stars and dust. In other words, what we are witnessing when surveying the Milky Way is only a portion of our parent galaxy. We are, in essence, on the inside looking out.

Pinwheel Spiral Galaxy
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	Approximately 77 percent of the observed galaxies in the universe are classified as spiral galaxies.


	Courtesy of its considerable and prolific star-forming areas, the Pinwheel galaxy has been christened a “grand-design” spiral galaxy.


	The Pinwheel galaxy is 27 million light-years away but nonetheless measures 170,000 light-years across.


	Amateur astronomers can see the Pinwheel galaxy with a small telescope. But, because of its distance, it appears as only a dim blotch in the night sky.






Barred Spiral Galaxy NGC 1300
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	It is estimated that close to half the observed spiral galaxies sport elongated bars across their midsections.


	These bars are composed of stars whose orbiting patterns, it is surmised, are tightly choreographed by the galaxies’ dynamic galactic centers.


	The bar structures detected in many spiral galaxies are not considered permanent features. It is believed they will disappear with time.


	The Milky Way galaxy features a small bar of bright stars close to its nucleus.






The Andromeda galaxy is our closest galactic neighbor and can be seen with the naked eye in Northern Hemisphere night skies. It is approximately 2 million light-years away. In the Southern Hemisphere, the irregular galaxies known as the “Large Magellanic Cloud” and “Small Magellanic Cloud,” at some 160,000 to 180,000 light-years away, can also be seen without the aid of telescopes.

Galaxies throughout our universe number in the billions. The most distant one—recently discovered by the Hubble space telescope—is an estimated 13 billion light-years away, which is not far removed from the age that scientists place the universe. The astronomical community is especially intrigued by galaxies because of the sum of their parts, which includes baffling black holes in their galactic centers. For some perspective, the black holes in many galaxies are presumed to be up to one billion times as massive as our sun. And the sun encompasses close to 99 percent of our solar system’s total matter. When you do the arithmetic, it all adds up to a lot of space in outer space—almost beyond our comprehension.

Elliptical Galaxy NGC 1132
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	Elliptical galaxies, which are ellipsoidal in shape, have no spiral arms to speak of.


	Most elliptical galaxies accommodate fewer stars than spiral galaxies and tend to reside in clusters of galaxies.


	Whereas spiral galaxies showcase bluish hues in their spiral arms, elliptical galaxies often appear yellow-reddish in color.


	Yellow-reddish hues typically indicate the presence of older stars; bluer colors, younger stars.






Irregular Galaxies
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	M82 is the only irregular galaxy that appears in the renowned catalog of celestial observations known as “Messier’s objects:”


	From scientists’ perspectives, irregular galaxies exhibit no defined shapes—that is, no spiral or oval contours.


	Only 3 percent of observed galaxies do not make the grade as either spiral or elliptical. A distinct minority of galaxies is classified as irregular.


	The Large Magellanic Cloud qualifies as an irregular galaxy.






PLACE IN THE COSMOS

Earth is a speck in a spectacularly expansive—and possibly expanding—universe

We inhabit the third rock from the sun. Mercury and Venus are first and second. And Mars follows on the Earth’s heels as the fourth rock. Among these four so-called inner planets—also known as the “terrestrials” because of their rocky and metallic compositions—the Earth reigns supreme in size.

However, the outer planets—dubbed the “gas giants”—of Jupiter, Saturn, Uranus, and Neptune paint an entirely different portrait in both mass and makeup. Jupiter alone constitutes more than two and one-half times the mass of all the other planets in our solar system combined. And our solar system is a mere shard in the Milky Way galaxy, estimated at 100,000 light-years in diameter. Simply understood, it would take-traveling at the speed of light-roughly 100,000 years to trek across the width and breadth of the Milky Way.

Moon Perspective of Earth
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	The Apollo 8 astronauts were the first humans in a lunar orbit. They snapped pictures of Earth from the unique perspective of a lunar horizon.


	The Apollo 11 mission landed on the moon on July 20, 1969. The only outer-space entity, other than the moon, which astronauts could conceivably visit someday is the planet Mars. However, before this occurs, the monumental quandary of intense space radiation must be addressed.


	A space expedition to Mars could take more than a year.






Solar System Troupe
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	Our solar system is the region in space dominated by the sun’s gravitational muscle. All planets and celestial objects (including comets, asteroids, and meteoroids) orbit the sun.


	At various boundary points, the sun’s impact is no longer felt. It is here where the outer limits of our solar system exist.


	Our solar system is an infinitesimal sliver in the universe at large.


	Other solar systems with stars and orbiting planets, long suspected, are now documented reality.






To add to this rather rambling portrait of the stellar beyond, space telescopes have uncovered billions of galaxies in the universe, including some more light-years away than planet Earth’s determined age. In other words, galaxies multiple billions of light-years away, revealing the existence of celestial bodies long before there was a planet Earth, can be seen and photographed. And this reality snapshot alone is enough to turn the hobby of stargazing up a notch.

Starwatching in Antiquity
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	Astronomy is among the oldest of natural sciences, dating back to antiquity.


	Before the invention of the telescope, naked-eye observations of the night sky were the only game in town, although various sighting tube devices were employed.


	Ancient astronomers early on distinguished between the visible planets and stars.


	Ancient Greek astronomers, including Hipparchus of Nicea in the second century B.C. and Ptolemy of Alexandria in the second century A.D., gave birth to mathematical astronomy.






Our universe is, in fact, so massive that it cannot ever be accurately measured. Many scientists believe that it is actually expanding in size and that it may not be the only one of its kind. So, our unique place in the cosmos—as the only demonstrable life—is on wobbly ground. Can we really and truly believe that the only life forms in an immeasurable universe of megaproportions are on one tiny planet called “Earth”? And if there are other universes yet uncovered, surely the odds of some kinds of life elsewhere increase dramatically.

Today’s Sky Watchers
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	We can survey the Sun in the daylight hours and the vastness of outer space after dark.


	We can see things millions of light-years away with our naked eyes, binoculars, and telescopes.


	The universe is mobile. Earth is revolving around the sun; the sun is orbiting around its galaxy’s center.


	The Hubble space telescope has its scopes on the outer reaches of the universe, snapping pictures of space bodies older than the universe itself.









OPTIMAL WEATHER CONDITIONS

To experience all that the night sky has to offer, the right weather matters

Maximizing your nighttime starwatching requires some serious cooperation from Mother Nature. Obviously, the clearer the night skies, the more you will able to see. But optimal weather conditions involve more than the absence of storm clouds interfering with your celestial observations. A consistent breeze will hinder your viewing pleasure. Even during a clear and cloudless night, winds can stir up the atmosphere and detract from your experience. You could be blissfully unaware of the negative ramifications of wind, too. In any event, consider a still night the best kind of night to cast your eyes into the skies.

Clear Night Sky and Full Moon


[image: image]


	Before planning stargazing events, it’s always a prudent idea to pay special heed to weather forecasts.


	The optimum starwatching conditions embody not only cloudless skies but also low relative humidity levels.


	The American Southwest’s Sonoran Desert, Bryce Canyon in Utah, Grand Canyon in Arizona, and Yosemite and Death Valley in California are considered night-sky country. Utah’s Natural Bridges National Monument has actually been christened an “International Dark Sky Park.”






And because many amateur astronomy outings occur during the summertime, when the night skies put on some of their best shows, there is often a matter of relative humidity to contend with. The bottom line is that less is better when it comes to humidity. Excessive moisture in the air cannot help but cloud the best possible picture window into the night sky.

Benefits of Limited Moonlight
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	A thin crescent moon or—better yet—no moon at all is best for starwatching.


	A sky-high moon bathes the nighttime skies with light, reducing stargazing sightings to only the brightest stars and planets.


	Unless the moon is your stargazing prey, its new moon phase is the ideal time to peer into the celestial ether.


	Most astronomy clubs host their star parties between the moon’s last quarter and new moon phases.






It also should be noted that unless the moon is your stargazing target, the less moonlight there is, the better. You don’t need the night sky illuminated for you by a celestial object only 238,000 miles away. Moonlight diminishes the all-important darkness that supplies you with the optimal portal into the vast frontier that is outer space.

Perfect Stargazing Blueprint
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	Chile’s Atacama Desert is the highest desert on the planet and a stargazing mecca.


	Although it’s not easy to get to, the Atacama Desert marries high altitude with dry air and no vestiges of light pollution: the perfect blueprint for seeing all that the night sky has to offer.


	Humidity is a frequently overlooked adversary of starwatching.


	On hot and muggy summer evenings, it’s better to be cooling it in air-conditioned indoors than stargazing in the great outdoors.







GREEN ● LIGHT

Although wintertime stargazing is less popular than its summertime cousin because of the colder temperatures and inherent difficulties in remaining in the great outdoors for extended periods of time, the crisp, drier air found during this season is ideal for surveying the night sky. Some of the best views of the Milky Way occur during the winter, when, courtesy of the cold and dry air, our parent galaxy reveals stark contrast.



Wind and Cloud Cover
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	Windy nights are not recommended times to check out what’s playing on the celestial sphere.


	Wind churns up the atmosphere and precludes you from seeing all that you would otherwise see on a windless evening.


	Excessive wind also wreaks havoc on telescope users, who, above all else, benefit from climate tranquility.


	Although beaches are often atmospheric stargazing locales, they are also prone to be windy places. Moving away from the water’s edge is sometimes a smart move.






FAVORABLE LOCATION

The real estate mantra “location, location, location” is germane to your stargazing endeavors

The beauty of the stargazing hobby is its simplicity. You can enjoy this hobby from virtually anywhere, although obviously not all locales are created equal. A general rule of thumb is this: Rural is better than urban; clean air is better than foul air.

For starters it’s a prudent idea to seek out a safe and stable location to survey the night skies. That is, rooftops and other high elevations may furnish you with a fine view, but they are sometimes dangerous places to be when moving back and forth. Furthermore, you should be completely comfortable when combing the celestial ether, and this includes wearing proper dress for the season of the year and temperature. And depending on the duration of your stargazing escapades, appropriate supplies may be in order—food, for instance, and a Thermos of hot coffee on a chilly night.

Safety First
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	National parks are popular places for amateur astronomers to gather because they furnish premium views into the night skies in safe, spacious areas.


	Rooftops are stargazing hotspots, but unless they are completely secure, it’s a good idea to set up shop on lower, more stable grounds.


	Before landing in a remote location in the dark of night, do your homework.


	If feasible, stargaze in a known park or open field as far away from artificial lighting as physically possible.






Suitable Attire
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	If you are stargazing in the cold climes of wintertime, be especially certain that you are suitably attired.


	Starwatching involves a fair share of immobility. So dress with that physical level of activity—or inactivity, as it were—in mind.


	Stargazing is a nighttime event. It can be downright chilly sometimes.


	Although desert locations are popular stargazing locales, amateur astronomers are frequently unprepared for the cool temperatures that accompany desert nights.






The proper location also has an unobstructed view of the night sky—or as unobstructed a view as possible. A panoramic view of the entire sky is the ultimate. However, such a sweeping vista is not always achievable. Look at it this way: The more sky you can physically observe, the more celestia regions, objects, and happenings will be at your disposal.

Unobstructed Views
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	If you can glance north and south then east and west and spy the celestial sphere in its entirety, you are in a prime stargazing locale.


	Don’t sit under a tree while stargazing. Open fields or elevated locations with no obstructions are the best locales for supplying you with a panoramic view of the night sky.


	Nearby buildings or structures of any kind interfere with a full view of the celestial beyond.


	Higher altitude locations naturally deliver the best views of the night sky.







YELLOW ● LIGHT

If you are interested in the nightlife, then a big city that never sleeps is what you are after. For stargazing, however, the bright lights of big cities are the last things you want. Artificial lighting from the human populace either at work or play, which casts its luminescence into the night sky, dramatically reduces what you can observe up above.



Artificial Lighting
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	Bright lights, big city: bad for stargazing.


	Locations in close proximity to large cities are likewise not premier locations for starwatching.


	It isn’t just cities with exces sive lighting that make night-sky viewing less than optimal, but also merely being near streetlights is enough to diminish the experience.


	Car lights also play a role in what you can and cannot see in the night sky. It’s better to be as far away from automobiles as possible.






BASIC GEAR

The two most readily available tools for surveying the night sky are the naked eyes

Some people view astronomy as a cost-prohibitive hobby—an overly expensive pastime that will break the bank. They associate peering into the night sky with pricey equipment ike high-powered telescopes, detailed star charts, and all kinds of astrophotography accoutrements. But the reality is that you can see an awful lot with just the naked eye. In addition, ordinary fold-up outdoor chairs, with reclining backs, are basic gear that will allow you to comfortably adjust your head view as needed. Really, for stargazing purposes, a costly ergonomic chair is not required.

Naked Eyes
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	Before purchasing a pair of binoculars or a telescope, many professional astronomers recommend naked-eye observation of the night sky.


	Without enhancing aids, learn where key markers in the night sky, like the North Star and the Big Dipper, are.


	Even some deep-sky objects can be seen with the naked eye under optimal conditions.


	The unaided eye is unencumbered and permits you unlimited flexibility in perusing the celestial sphere east to west and north to south.






Indeed, on a clear night in a location away from city lighting and pollutants, your two eyes—with no magnifying devices—can decipher constellations of stars, planets, star clusters, and other deep-sky objects. In the Northern Hemisphere, it’s possible—under the right conditions—to see our neighboring galaxy, the Andromeda, without binoculars or a telescope. And then there’s the Milky Way, which is readily seen with the naked eye.

Binoculars
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	Before purchasing a telescope, comb the night skies with binoculars.


	Binoculars are easier to use than telescopes and thus better suited for fledgling amateurs in the hobby.


	Starwatchers frequently employ binoculars with 7 x SO or 10 × 50 magnification.


	The wider the field of view on the binoculars, the more celestial light the instrument will gather, which is what you want.






Of course, if you want to kick your stargazing adventures up a notch, a basic pair of binoculars will do nicely in enhancing your night-sky observations, permitting you to see fainter deep-sky objects.

Red Flashlight
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	Stargazers should carry a red LED flashlight, which is expressly designed with the astronomer in mind.


	If you can’t access a red flashlight, cover an ordinary flashlight with red cellophane.


	A no-battery flashlight, which is not as bright, is also preferable to a conventional battery-operated flashlight.


	Remember: Flashing any kind of white lighting at a stargazing party will make you persona non grata in a New York minute.
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