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This guide was put together because of regular requests from friends, co-workers and people from the Cub Scout and YMCA summer camps who have talked to me about astronomy. It’s not meant to be the last word on the topic, just my own opinions about what I like (and don’t like) in gear and technology, as well as a little advice I’ve picked up along the way while pursuing my hobby.
Any of the products mentioned in this document can be easily purchased online. I am a big fan of Amazon.com, and I have included links to Amazon where possible. I find their prices to be excellent, their shipping fast and their user reviews very useful. Your mileage may vary. A very good astronomy print catalog is the one offered by Orion Telescopes (http://www.telescope.com ), although I find their prices to be a little high. 
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OPTICS

Binoculars

In some ways, binoculars are an ideal amateur astronomy instrument. They are lightweight, inexpensive, easy to use, intuitive, show large sections of the sky at once, and have other uses besides looking at stars. I always take a pair of binoculars outside with me when I bring my serious 8-inch telescope outside, and I find that I use the binocs almost as much as the scope! 
Although there are some other factors, binocs are rated with two important numbers, a magnification and an aperture (lens diameter). So, a 10x50 pair of binocs gives you 10x magnification and a 50mm (diameter) front lens. The larger the lens in front, the more light it lets through, and--in general--the better the image. Buy as large an aperture as you can, provided that it doesn't get too heavy to hold for 30 seconds or so. I feel that 50mm is a good neighborhood to be in, in general.

Regarding magnification (the first number), a pair of binocs with a 15x magnification would seem, on paper, to be better than a pair that are 10x. Not necessarily true. While the magnification is greater, so is the degree that stars, planets, etc. will bounce around your view as you try to hold it steady. You will also have a more narrow field of vision, in general. I have a nice pair of 15x75 astronomy binoculars (Celestron Skymasters), and find that I rarely use them. Their specs are wonderful on paper (higher magnification and greater aperture than a 10x50), but I find them too heavy to hold steady with my hands.  Stars bounce around to a distracting degree.
Some points to consider in general when shopping for binoculars:

· Look for binocs that can be screwed on to the top of a standard photography tripod, usually through an L-shaped mount that attaches to the front of the "hinge" on the binoculars. This is very handy for stabilizing the view if you don't want to hold them. My 15x75 binocs are really only good when mounted onto a tripod.
· Unless you are going to buy image-stabilized binoculars, or put your binocs on a tripod all of the time, stick to a magnification around 10 (so, 10x50, 10x60, etc.). That's enough of a magnification that you'll definitely see things that the naked eye can't easily, but not enough that you'll get bad "shakes" from the high magnification. That said, 7x42 or 7x50s are fine too; they just won't have that little extra "oomph" that a 10x will.

· Some people recommend wide-angle binoculars. Others say that you lose image quality. I like wide-angle, personally, for the extra real estate you can see and orient yourself. The view of stars around the perimeter of your view will not be clear, but I think it's a fair trade-off for seeing more.

· Don't bother with "zoom" binoculars. Not worth it for astronomy, and often dramatically reduce the field of vision you have with them.

I have about five pairs of binocs. My two favorites that get outside often are my no-brand-name 10x50 lightweight, wide-angle binocs (about $60 at Dick's) and my ultra-high-end Canon 15x50 image-stabilized binocs (extremely expensive but superb). Yes, they are 15x and you can see what I wrote above about avoiding that magnification, but the same rules don't really apply to image-stabilized binoculars. While extremely expensive, they really are almost magical.
Regardless of whether you go high-end or low-end, things you can see with any pair of binocs:

· Satellites: It is easy to track a satellite with binocs, and nearly impossible with an entry-level telescope. And there's really only one satellite that you can see the shape of, anyway: the International Space Station. On a good pass overhead, even binocs will reveal a hint at its rectangular or (if you're really lucky) H-shaped framework.
· The moon: No, you won't be able to really focus in on a particular mountain or crater on the moon, like with a telescope. But you'll SEE the mountains and craters, which is incredible.

· Jupiter's moons: You won't be able to make out any features on the planet itself, but with steady hands, you will be able to see up to four dots alongside the planet with a pair of binoculars. Those are the four large Galilean moons. 

· Star clusters: In my opinion, the prettiest things in the sky. There are basically two types: open clusters (large, dispersed field of stars clustered near each other) and globular clusters (tight, "balls" of stars to the eye). I would argue that open clusters are actually MUCH better in binocs than in telescopes, because you very often cannot lower your magnification enough in a telescope to see the whole cluster. Not a problem with binocs. Most globular clusters are best seen through a telescope, but some of the larger ones (like the Great Hercules Cluster) are visible as puffy circles in binocs.

· Some impressive odds and ends: The Orion Nebula is visible as a defined patch of "cloud" in binocs, as is the Lagoon Nebula. The Andromeda Galaxy is barely visible with the naked eye, and is a distinct patch of fuzz with binocs. Through binocs, the view of the Milky Way star field in the constellation Cygnus is astounding. A fine summer activity is to lie or recline (some people actually use a kid’s inflatable raft and lay on top of it!!!)  with a pair of binoculars, and just take in the amazing things that summer sky offers, especially to the south and in the Milky Way bands.

Binoculars are truly worth considering as a first purchase. This is especially true if you want to see if you like the hobby of astronomy before investing in a telescope. Downsides? Well, in addition to the fact that you can’t really get into the same level of detail on an object as with a telescope, the view through binocs is impossible to share with others. And, frankly, that’s about it, although that can be a major limiting consideration.
Telescopes

Of course, there is enormous temptation to buy a telescope, because that's what "real" astronomers use. And telescopes can be great, but there are more than a few things to consider.

Everything I’m about to write is really geared toward the person who wants to enter the hobby of astronomy, so I’ve limited selection to telescopes that cost less than $400. Telescopes, like cars, come in all sizes, shapes and prices, and there isn’t one answer to the question, “What does a telescope cost?,” any more than there could be an answer to “What does a car cost?”  

· There is no shame in having low-end optics. No matter what you buy, it almost certainly will be better than what Galileo used in 1610. He observed Jupiter's moons, the phases of Venus, and mapped out much of the night sky. Have some respect for your modern telescope, even if it's a cheap little one.


· A "bad" telescope that you actually use is better than a "good" telescope that sits in the closet. If you're going to haul out and assemble a $2,000 16-inch Dobsonian telescope at night, that's awesome: that's the best telescope for you. But if it sits in the closet 364 nights a year, it's not.  If all you have in a cheap 60mm "department store" telescope, but you use it all the time and can live with the limitations, that’s the best telescope for you.

· Lower your expectations. Things that you will see from your telescope will NOT look at all like the images from the Hubble Space Telescope. That's not to say there aren't magnificent things up there, but if you go into this expecting to see the red and purple and yellow scenes you can find easily in the news or online, you will be very disappointed. Nebulae appear as faint, greyish "clouds," easily washed out by a bright moon-lit sky. Galaxies are typically oval smudges that only take up a small piece of your field of view through a telescope. There are exceptions, like the Andromeda Galaxy, but most galaxies are a challenge to FIND, much less make out. 

· High magnification is not that important. Ignore bragging on the ad or box that screams 200x or 400x magnification! It truly means very little. Seems counterintuitive, but you will spend most of your telescope time not taking advantage of the full magnification power of your scope. In fact, most of your time will be spent at low power, simply because a.) you can see more, b.) very few space items improve (and quite a few get worse) with high power. About the only time I use the highest-power lens on my telescope is when I am observing a very close double star, or when looking at planets. High power can come in handy for the latter, but is not needed.
· Size matters. Think of a telescope as a bucket for holding light, particularly a dim little dot of light like a star. Buy as large a bucket as you can afford. As the telescope lens increases in size, the ability of the telescope to see detail increases many times over, so a 90mm telescope has, for example, double the light-gathering power of a 60mm. What does that mean in practical terms? It's hard to quantify, because so much of an observation depends on sky quality, but this table gives a reasonable (if a little optimistic, in my opinion) estimation: http://www.astronomics.com/main/category.asp/catalog_name/Astronomics/category_name/V1X41SU50GJB8NX88JQB360067/Page/1 

· The quality of your telescope base and controls is almost as important as the quality of your telescope optics. Every telescope has "the shakes" to a degree. Even a heavy, large telescope can move a tiny bit when it's windy, or someone touches it, etc. And you wouldn't think it would matter much, but that slight movement can turn a star into a squiggly dot of light that bounces around your view. Very cheap scopes often come with even cheaper tripod legs that are so weak and loose that the view never really stabilizes. Think creatively about ways to reduce wobble; for example, I once hung a 15-lb dumbbell from my telescope tripod to weigh it down a bit. Or, perhaps instead of extending the legs out all of the way, just do one extension and try that. Some people strengthen spindly legs with blocks of wood. But no matter what you do, be prepared, once you find an object, to let your scope stop moving over the time period of a few seconds or more. My first real telescope took four or five seconds to stabilize. My 8-inch telescope is heavier, but still takes a second or two.

Many cheaper telescopes also have slow-motion knobs that are flimsy or hard to use. You use these controls to very slowly keep the telescope view on the object in question as the earth rotates. If they are poorly made, that can be difficult.
Types and Mounts
In this price range, you are really looking at either a refractor or a reflector (sometimes called a Newtonian) telescope. While there are other types of telescopes (for example, my 8-inch scope is a hybrid design called a Schmidt-Cassegrain, which combines the idea of refractor and reflector scopes into one), they are all in a higher price range. Fear not! There’s nothing wrong with refractors or reflectors. 

Here’s a basic image to show you the difference. 
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Is there an advantage of one type over the other in this price range? Practically, not really. Refractors are simpler, so there’s less to break, but if you treat your telescope with respect, you’ll be fine.

As for mounts, there are basically three you will find in this price range. 
 An altitude-azimuth mount (or alt-az) like the one on the right is a very straightforward design. You move the telescope up and down (the ‘alt’) or left and right (the ‘az’) to find your target. 
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Once you get it aimed at the target, typically alt-az mounts have “slow motion” knobs or cables that will allow you to veeeeery slowly move the telescope as you follow the object through the sky (remember, because we are spinning, stars and objects move out of your telescope view). Generally speaking, alt-az mounts are found with refractors. They are a great first telescope mount, in my opinion, because they are easy to use.

 An equatorial mount (sometimes called a GEM) like the one on the left is not that straightforward. It can be used with either a reflector or a refractor.

The notion of this mount is that you first align the telescope mount on the North Star, Polaris. Then, you swivel the scope around to the object you are looking for. Once on that target, you—in theory—only have to move one knob to follow it through the sky. The scope is counter-weighted at the bottom so that it can stay balanced in often-crazy configurations.  While many serious, top-line telescopes are equatorial mounts (to do serious astro-photography, you really do need this kind of mount), there is nothing good in my mind about this kind of mount for a first-time telescope buyer. I would avoid buying an equatorial mount.
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 A Dobsonian mount like the one on the right is a clever design that takes a reflector telescope and mounts it on a swiveling base. They are typically compact, typically offer a larger scope that either an alt-az or equatorial mount and are not complicated to use. You push and turn them very similar to the idea behind an alt-az; it’s up and down and left and right.

If there’s a downside of a Dob, it’s that—for me—the finderscope and eyepiece are typically going to be lower to the ground. That’s a lot of bending over for my tall body. Sitting next to it helps.
If you get into the astronomy hobby more and more, you will see that many serious amateurs use very large Dobs (16+ inch diameter) because they are superb at seeing deep sky images and also compact, because they can be taken apart easily for transport, which a comparable-sized telescope of another kind might not be.

Some telescopes to consider:
With that overview, I will move from the lowest price to highest. Note that I didn’t say worst to best. If you can at all avoid it, try to steer clear of 50- to 60-mm starter telescopes bundled in boxes at department stores, especially around the holidays. They are often crammed with extras you'll never use, boast non-real-world specs on the box and appeal to buyers with great pictures of comets, galaxies and planets on the box, none of which will resemble what you see in the actual telescope.

I believe these recommendation are mostly all a step up from that, and if not, I explain why it's on the list.
Celestron 21024 FirstScope Telescope
http://www.amazon.com/Celestron-21024-FirstScope-Telescope/dp/B001UQ6E4Y
Under $50
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This one is interesting. It was designed by Celestron, a leader in telescopes, to celebrate the Year of Astronomy in 2009 and get people interested in the hobby. I do not own one myself. 

It's a small little tabletop reflector on a Dobsonian mount, and VERY compact. It is, however, best used on a tabletop, etc. or else you'd have to almost lay on the ground to aim and use it. The aperture is 3 inches, so on paper, by one metric, a "bigger" scope than some of the other ones listed here. And the footprint is TINY, so it can fit on a shelf, etc. 

It gets a lot of good reviews on Amazon. There's a little video of it too (look in the tiny thumbnails under the main image of it). I've often thought about ordering one on a lark just to try it out.  I can't personally first-hand vouch for it, unfortunately. I think it's a really good idea, designed to get kids interested in science and astronomy.

Concerns I’d have with it are that the included eyepieces probably are not good quality for that price, and there’s no easy way to aim it accurately without buying an accessory kit for it, which contains other stuff that you probably don’t need. Still, an intriguing design that seems to get good reviews.
The Galileoscope 
( https://www.galileoscope.org/gs )
About $50
[image: image8.png]



This is a 50mm (or 2-inch diameter) refractor telescope also made to honor the 2009 Year of Astronomy and the work of Galileo Galilei, who is credited with being the first person to use a telescope to look up at the heavens. It’s actually a small plastic kit that you build yourself (it took me about 30 minutes), and can be used either by hand or mounted to a camera tripod. It’s an interesting little scope that comes with both a low-power lens and a Barlow, which is a tool used to double the magnification of any lens used with it. So, essentially, you get a low-power and a high-power lens with one kit.

This actually isn't a great telescope in comparison with the others in this document, but  it’s a nice piece of history of sorts, and by building it, you do get a sense for how telescopes work and limitations that Galileo himself dealt with. 

It is certainly portable and handy for whipping out to see some interesting things.  It's hard for me to recommend as a telescope purely on the basis of being an observation tool, but is interesting.
Celstron 70AZ
(http://www.amazon.com/Celestron-21061-AstroMaster-Refractor-Telescope/dp/B000MLHMAS/ )
About $100
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This is a 70mm telescope (2.75 in) and is somewhat of a quintessential starter scope, in my opinion. It's one step up from the small 60mm "department store" telescopes that are often given as Christmas gifts.

This has the same tube as my first adult telescope, and it served me well. While inexpensive and a fairly small diameter, it's very much a real telescope. The stand isn't great, so it will jiggle a little bit, but the legs are fairly sturdy, and I used to put a weight on it to weight it down a little bit. As mentioned above, sometimes it helps to not extend the legs the full distance as well.

It's a fairly intuitive telescope to use, and isn't either so bulky or expensive that it's a burden.  The AZ in the name denotes that it is an alt-az mount, which is good, as mentioned prior.
Celestron 90AZ
( http://www.amazon.com/Celestron-21063-AstroMaster-Refractor-Telescope/dp/B000MLL6QO/  )
About $200
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This is a 90mm (3.5 in) version of the 70AZ telescope mentioned above. 

I have never used this telescope personally, but if you can swing a few more bucks for the extra aperture, it will only help you see more detail on objects. I believe it will be about the same size footprint as the 70AZ.
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Orion Starquest Series

XT4.5 (About $200) 

http://www.amazon.com/Orion-SkyQuest-Classic-Dobsonian-Telescope/dp/B0000XMSNO/
 XT6 (About $300)

http://www.amazon.com/Orion-XT-6-Classic/dp/B001DDW9UW/
XT8 (About $350)

http://www.amazon.com/Orion-SkyQuest-Classic-Dobsonian-Telescope/dp/B001DDW9V6/
This is a fairly well-regarded series of Dobsonian-mounted telescopes. The number after the XT denotes the aperture, so you can see it varies from 4.5 inches to 8 inches. Remember, the larger the lens, the more detail you'll see.  
As you can probably see in the illustration, using a Dobsonian like this can be awkward for someone tall like me. The eyepiece may be too high to see while seated next to it, and too low to comfortable bend down for a long time. 

Still, they are very competitive telescopes in terms of aperture for dollar spent, and many consider Dobsonians like these to be ideal first "serious amateur" telescopes, particularly in the 6- to 8-inch range. 
=============================================================
A note on GPS-guided and/or GoTo scopes
I didn't include any in my list, but most high-end, many mid-range, and a few low-end telescopes have a small computer attached to them, as well as motorized mounts, that allow a user to simply look up the code for a space object, type in the number, and have the telescope point right to it (called a "GoTo" scope). Very often, people getting into the hobby are taken aback by how hard it is to find ANYTHING in their scope, much less what they were looking for, so there's obvious appeal to GoTo scopes.

The technology is impressive, but I am of the mind that the skies are a journey, not a destination, and part of the fun of it for me is to actually find objects I know are out there somewhere. I think part of the joy of astronomy is in knowing the night sky, something that is taken from you by using a computer to aim your telescope. So while I can get frustrated at times hunting for a galaxy over the period of several cold nights, the instant gratification of a GoTo scope does not appeal to me.  The fact that you can go to the seafood counter and order salmon does NOT make you a fisherman. To each his own, though. Anything that gets people outside to look at the heavens is a good thing in the end.
BOOKS
Knowing a little bit about what you're observing is gratifying and important. While the Web is awesome, books play a vital role for me. 

There are obviously many, many books about astronomy. These are five that I bought and/or gifted after a fair amount of research on Amazon. I can personally recommend them all. I have other books that I don't find as useful, and there very well could be other, better, books out there, but if you peruse the Amazon reviews, you'll find these rise to the top in terms of the user reviews.

Turn Left at Orion: A Hundred Night Sky Objects to See in a Small Telescope - and How to Find Them by Guy Consolmagno and Dan M. Davis[image: image12.jpg]



If you visit astronomy forums and Web sites, at some point you will see someone refer to Turn Left at Orion. It's a classic, and I notice it is now available in a 2011 spiral-bound version as well, perfect for laying flat on the grass or a small table outside. I have the bound book, and it has its share of dew marks, grass stains, etc. on it. I presume the new edition has the same content as mine, just is spiral bound.

Do not expect glossy photos from the Hubble in TL@O. In fact, there are only a handful of photos in general, and they are in black and white. What artwork there is is fairly low-tech, mostly illustrated or sketched by hand. But you're not getting this book for the images; you're getting it because the authors have identified 100 objects that you can see in a small telescope, and they show you how to find them through the practice known as "star-hopping." The objects are broken down by season, and subjectively rated by the authors in terms of impressiveness. They also rate which objects are good in binocs, or much larger telescopes. Functional star maps are provided for each, offering a relatively good representation of what you'll see through your viewfinder, as well as high- or low-power eyepiece.

It's a very humble, approachable book that doesn't try to do too much, but does what it does well. You can argue about their selection of objects...some truly aren't that great, in my opinion. But they do a nice job of mixing in nebulae, double stars, open clusters, globular clusters, planets and more.  After you're done with it, you'll feel like you've had a nice tour around the sky. It's just a neat, kind of charming book.


Nightwatch: A Practical Guide to Viewing the Universe and/or
 The Backyard Astronomer's Guide, both by Terence Dickinson. [image: image13.jpg]u g
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These two are the same book, in many ways. The Backyard Astronomer's Guide is as thick as a college textbook, but very approachable and very, very thorough, covering everything from light pollution/streetlights to the science of astronomy. If you truly can only buy one book, this is the one. But it's not really meant to go outside with you, so it's more of a background of everything you'll see outside later. It's also a very thorough guide to the equipment of stargazing, and offers some really in-depth looks at lenses, telescopes, binoculars, filters, etc. Very nice full-color photographs and artwork throughout.

Nightwatch is, in many ways, a condensed version of The Backyard Astronomer's Guide, designed for first-timers to the hobby. Many of the photos inside are even the same as in the larger book. But it is also very thorough and very interesting, and also written in a down-to-earth manner. Nightwatch has two advantages over the much more thorough The Backyard Astronomer’s Guide: a.) It is spiral-bound, so lays flat outside, and b.) Has some wonderful star charts in the middle of it, showing items of interest in all corners of the sky. They are not anywhere near detailed enough to use as charts when you're sitting in front of your telescope, but they at least let you know what's in the neighborhood. It also points out good binocular targets. I take Nightwatch outside with me fairly often.[image: image14.jpg]



The only part of Dickinson's books I don't like is that they are very dismissive of low-end telescopes. He clearly states in Nightwatch that anything under $200 is "trash" in his opinion. This is marked contrast to the Turn Left at Orion authors, who encourage you to enjoy whatever gear you have. Dickinson has good taste, so I can’t fault his equipment recommendations, but I feel the bias rubbed me the wrong way. Either book is truly excellent, though.
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 Binocular Highlights: 99 Celestial Sights for Binocular Users by Gary Seronik
Designed specifically to help you find good targets for your binocs, this is a very easy to use guide that folds flat for taking outside with you. And even if you don't decide to use binoculars for your stargazing, there are some great objects listed in here for telescopes. It also covers a bit about the technology of binocs, and how to find a pair that is good for you. The author writes a monthly column for Sky and Telescope magazine about binocular astronomy, and this sometimes seems like a compilation of greatest hits from that. 

A Child's Introduction to the Night Sky: The Story of the Stars, Planets, and Constellations--and How You Can Find Them in the Sky by Michael Driscoll and Meredith Hamilton.[image: image16.png]-




A decent primer about stars, the planets and space exploration. Easy to read for kids in, say, the upper elementary years, and includes a (not very great) star wheel to take outside and find what constellations are overhead. But a good overall kids' book about astronomy and space. Some of the information seems a little dated to me, but to get a kid interested, I think it fills the bill.

Starlight Nights by Leslie Peltier.

This book will not help you in the least with the actual practice of using your telescope. It will, however, inspire you to get outside and do so. Leslie Peltier is considered the greatest amateur astronomer of our time, and Starlight Nights is his perspective on growing up in rural America in the early 20th century, before light pollution blotted out the night. In the foreword to the reprint of this wonderful book, noted astronomer and comet hunter David Levy puts it best. "Many books describe how to watch the sky. Starlight Nights tells us why." 

A star atlas or star wheel. 
There are many out there and they’re basically the same information. Here's one I have and don't really use. 

I prefer to use an app for my iPod Touch or my Android smartphone. Which we’ll get into next.

APPS, SOFTWARE AND WEB SITES
Web sites
There are many, many Web sites devoted to astronomy. Some favorites of mine:
· This Week's Sky at a Glance: http://www.skyandtelescope.com/observing/ataglance
· Blog: http://astrobob.areavoices.com
· Blog: http://blogs.discovermagazine.com/badastronomy
· Blog: http://www.universetoday.com
· Space.com
· Spaceweather.com

The authors of Universe Today and Bad Astronomy often team up for great social media meetups on Google+.

For information about tracking satellites, there really is one site that stands out above the others:

· http://heavens-above.com

You MUST be sure to enter your location, however, or register (free) to have it always come up. It’s a superb guide to the manmade objects above us, and is an easy way to identify what satellites you see zipping by on an average night under the stars (if you spend an hour outside just after dusk or before dawn, you’ll see upwards of 8-10 satellites pass over, most likely). 
Heavens-above also covers planets, comets, etc., but I mostly use it to track satellites.

Apps

If you have an Android or iOS device, there are many astronomy apps available, and it's a great way to learn what it up there. They range in price from free to upwards of $20, with most in the range of $.99 or a few dollars. They are a bargain for something so useful and portable. 

It's hard to say one is really the "best," because they all do different things, but ones I like are: 

iOS

· Redshift

· Starmap

· GoSkyWatch

· pUniverse (Pocket Universe)
· SkySafari Plus (or Pro)
· Star Walk

Android

· Mobile Observatory

· SkySafari


I use them all from time to time. If I had to pick one or two, I'd probably go with SkySafari or Starmap. 

One interesting thing of note is that many claim to be able to give you accurate satellite tracking information. I've never seen one that was accurate enough for my taste.

Remember, just like the observing Web site heavens-above.com, you MUST tell the app where you are before it can create a good sky map for you. Many have auto-locate capability. Most have a night-vision mode, which I very much recommend.
Many of them use your device's accelerometer to allow you to hold the device up and point out the constellation in front of you. I personally find it more satisfying to use the apps as a guide, and identify the patterns by my own eyesight. To each his own.

Software

Many telescopes come with a software program for allowing you to simulate the sky from the comfort of your computer. These are often low-end versions of the full software packages like "Starry Night" (http://www.starrynight.com ) or "Sky X" (http://www.bisque.com/sc ). They are all typically fine, and I'd recommend trying them.

However, there is a free, open-source program called Stellarium that I think is just great, and in many ways, I find it better than any of those other programs. You can download it at:

· http://www.stellarium.org

Of course, as you've probably assumed by now, you have to tell all of these programs where you are located in order to create an accurate sky map.

I don't think it's a great tool for stargazing, but for just exploring, it's hard to beat the free Google Earth, which, if you explore the navigation, also can turn its gaze to the sky, the moon and Mars. Just go to View > Explore > and take your pick. And yes, the Apollo missions have their lunar modules rendered in 3D. 
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ASTRONOMY SOCIETIES AND EVENTS

There are many astronomy clubs and societies in the state, and they offer something great for everyone from brand-new astronomers to experienced observers.

Dues are typically $20-$30 a year, and there are sometimes great benefits to such a low cost:
· Private stargazing events. Many societies use or have access to real estate with relatively (for Connecticut!) dark skies. They often also have events at university observatories that may not be open to the public.

· Public events. Members of astronomy societies sometimes hold public events as well at libraries and community locations. It's a good way to see interesting stuff, using their good equipment.

· An equipment or book lending library. Many societies have a volunteer curator who lends out telescopes and gear--often very good gear!--to members for no cost. Similarly, many clubs have a library of books to choose from. You could seriously have access to a telescope worth thousands of dollars for $20 a year.
· A knowledgeable set of contacts. Not sure what you're looking at? Members of astronomy societies tend to be very knowledgeable about gear, things to see, and science. 

Some local societies:

· Astronomical Society of Greater Hartford Coventry

· Thames Amateur Astronomical Society Gales Ferry

·  Astronomical Society of Greenwich Greenwich

·  Astronomical Society of New Haven Inc. New Haven

·  Fairfield County Astronomical Society Stamford

·  Boothe Astronomical Society Stratford 

· Mattatuck Astronomical Society Waterbury

·  Westport Astronomical Society Westport
SOME GENERAL STARGAZING TIPS
Dress warmly / Be prepared.  As your mother always said, bundle up if you’re going to be outside for more than a few minutes. Even on a summer evening, once you’re covered in dew, it can get chilly. In January, it can get dangerously cold. And you will not be moving much, so prepare for a chill. A travel mug of tea, coffee or cocoa is always welcome.

Adjust your eyes. Your eyes are phenomenal optics. When you walk outside from a lit house, immediately look up and count how many stars you can see in the first few seconds. Probably a dozen or so. But then get away from white light as much you can, and just look up. In a minute, you’ll start to see faint stars. Give yourself 10-15 minutes and you’ll see hundreds, maybe thousands. That’s the sweet spot for your eyes, as they adjust to the dark. But if you look at a white light, it will, nearly instantly, bring you back to square one. That’s the only major downside of using handheld device apps outside and why their night-vision modes are so welcome.
If you’re going to bring a flashlight outside, cover it with red tape, paint over it with deep red nail polish, or buy a special red-light flashlight. Red is close to black on the color spectrum and will not take your night vision away as much as white. Most app night-vision modes revert the screen to red.
Learn how your eyes work. One would think that looking right at an object through a telescope or binocs is the way to see it best.  But very often, you will find you can ONLY see an object through “averted vision” (or as some people call it “averted imagination”!). This is especially true for very faint galaxies, nebulae, etc.  Staring off to the side of an object, while trying to glimpse it out of the corner of your vision, often leads you to see it much better. Why? It’s all in how our eye’s cones and rods work; perhaps we have that corner-eye vision to spot animals moving in the dark thousands of years ago.

For whatever reason, very often your best vision is off-center. An example for me is the Orion Nebula. It is very impressive straight-on. However, when I use averted vision, I can often see strands and weaves in the haze that I could not see when looking right at it. When glancing right at a globular cluster, the object is a big, fuzzy “ball.” Move my eyes to the side, and suddenly there are thousands of individual stars visible within it.
Also, if you think you are right where an object is, but you simply can’t see it, moving the telescope a tiny bit can result in the object suddenly appearing, only to vanish when the movement stops. Strange, but a very real practice. For instance, the only time I’ve seen the large-but-diffuse galaxy M101 is when I moved the scope, and a spiral arm suddenly popped into view. 
Again, it probably comes back to an evolutionary bias to seeing movement well.

Look up. Look up, and teach your kids to look up, at the night sky. Astronomy is the original science; almost all other sciences flow from it, to a degree. Humans have looked up at the stars since the dawn of mankind, and once you start learning, you will see that the heavens have impacted everything around us, in literature, history, science, and so much more. And look at the heavens now while you can, because of the issues related to the next rule.

Keep the sky dark. Light pollution is blotting out the heavens. Respect the sky. Turn off lights you don't need. You probably won't make a difference in the grand scheme of things, but you might, and you certainly will help anyone near your house see the sky better.

WHAT TO SEE
I almost hesitated to include this section, because a lot of the fun of astronomy for me is actually finding things on my own, but here are some fairly easy astronomical targets, which also happen to be interesting through optics:
YEAR-ROUND

The planets. Jupiter and Saturn are very impressive. Even a small telescope will reveal the rings of Saturn and the major cloud bands of Jupiter, and you can see the moons of Jupiter even with binoculars. I don't find the other planets to be attractive targets, although observing the phases of Venus is interesting, and seeing a slight white ice cap on Mars can be exciting. Mercury, Uranus and Neptune are really just small dots.

The moon. The best time to observe, in my opinion, is during one of the partial phases, when the shadows fall beautifully on the craters. Full moon is counter-intuitively the worst time to observe the moon if you hope to see depth of craters and surface features. But the craters, maria ("seas") and mountains of the moon are truly incredible.
Satellites. On any given night, for a few hours before sunrise and after sunset, you will see satellites zipping by overhead. Binoculars work best to track them. The International Space Station is a must-see, so use the Heavens-Above site to find a good observing time in your area.

The Milky Way. Everything you see with your naked eye in the Northern Hemisphere (with the sole exception of the neighboring Andromeda Galaxy) is part of the Milky Way, our galaxy. However, there are bands of the Milky Way that are richer with stars than other spots in the sky. I am partial to the band that flows through Cygnus the Swan and the core region near Sagittarius and Scorpius.


Seasonal (Links to Wikipedia)
Rather than describe how to find these objects, I'll leave it to you to research the hows, whens and wheres of them! 
· M8 Lagoon Nebula
· M11 Wild Duck Cluster (open cluster)

· M13 Hercules Cluster (globular cluster)

· M31 Andromeda Galaxy
· M41 Open cluster
· M42 Orion Nebula and theta1 Orionis, which is inside the nebula
· M44 Beehive Cluster (open cluster)
· M45 Pleiades (open cluster)
· M57 Ring Nebula
· Mizar /Alcor (double star)

· Caldwell 14 (Double cluster in Perseus)
· Brocchi's Cluster (the Coathanger)

· Albireo (double star)

_1408561014.psd

