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"Astronomy compels the soul to look upwards

and leads off from this world to another."

-Plato



So you are interested in buying a telescope for yourself or as a gift for a family member this

Christmas? Well there are a few things to consider (and ask yourself) if you are to get the maximum

out of your hobby. Amateur astronomy has a legendary reputation for being at once the most

rewarding and frustrating of hobbies. It takes hours of dedication often under the coldest skies and at

the most inconvenient hours, yet it is more than worth it.



So there are many questions to ask yourself before you buy a telescope:













-Am I new to astronomy?

-How much do I want to spend?

-What objects do I want to explore in the night sky?

-Do I want a challenge? Or a more convenient experience?

-What items should I buy with my new telescope?



How much!?

Telescopes are not cheap items and that is for a good reason. A tremendous amount of work goes into

the manufacturing of good telescopes from mounts, to optics, to mirror polishing and much more.

When you buy a telescope, you are buying a lot of hard work and expertise.



Would Binoculars be a better option?

So what do you want to spend? If your idea is to spend under €200 euro, then a telescope may be the

wrong option. If on a budget, why not consider a good pair of binoculars. Yes, I know what you are

thinking: why on an article called "A Telescope for Christmas" is he advising me against buying a

telescope?



The simple answer to that question is related to how much enjoyment you will get from a small, cheap

toy shop telescope. Much like your eyes, a telescope depends on its light gathering ability to perform

well. If your new telescope has a very small aperture, then you will not be able to gather sufficient light

to get a good image through the eyepiece. Increasing optical power with such a scope will only make the

problem worse.



A telescope under €200 euro will not satisfy your astronomical hunger and you may soon find yourself

storing it in the attic, never again to point it at the night sky. Telescopes purchased from toy shops are

usually basic refractors (light is gathered through an objective lens and focused with an eyepiece,

without employing mirrors). Refractors are wonderful telescopes but the ones in the toy shop are just

that- toys.



A telescope will be advertised in terms of its aperture. This measurement will be shown in either mm's

or inches. Those toy telescopes are often advertised as having up to two or three inch apertures.

However, said scopes are usually opportunistically presented. This measurement does not take into

account the actual width of the telescope beneath the objective lens. Very often the objective lens on

such telescopes will indeed measure the advertised width, but underneath, the main body of the tube

will expand into this space and reduce the aperture. When all is said and done, one is left with as little as

one inch of aperture. This is a disaster and will do more to put you off astronomy than expand your

interest.



Image: How some cheaper telescopes can be wrongly advertised



Binoculars have many advantages too: As already stated, they are a cost effective option; depending on

size, they are usually light and portable; they offer a wide field view making it easier to pinpoint objects

which are difficult to find, and to learn the basics, like constellations, some deep sky objects and lunar

geography.



So if you have under €200 euro to spend, it is best to avoid the disappointment that such telescopes will

bring. Take a look in most large pharmacies and visit some of the websites I have posted at the end of

this article, and you are bound to find a pair of binoculars in your price range that are suitable for

astronomical observations.



While I will not go into much detail here on binoculars here( I have prepared a basic guide here on the

subject), I will note a few things to consider when buying binoculars:



1: Cost: Try for middle of the road. Not toy shop, but no need to spend what an average telescope



would cost- look to spend between €70 and €150.

2: Magnification: The magnification of a pair of binoculars in denoted by two numbers. One number

indicates the power of magnification, while the other tells you the diameter of the objective lens. For

example, a pair of binoculars advertised as 7x10, will magnify the targeted object seven times, while the

ten indicates that the objective lens of the binoculars is 10 millimeters. As with a telescope, the larger

the objective lens the more light gathered and the higher the quality of the image seen, but a larger

objective lens will usually mean a larger and heavier pair of binoculars. For use in astronomy, binoculars

should have a magnification over 7, and additional power would be advised. The diameter of the

objective lens (the second number) should be between 30 and 70 (higher numbers will mean more

expense and weight, while lower numbers may not allow for sufficient light gathering ability).

3: Weight: Some large binoculars seem great on paper, but they will be heavy and difficult to hold,

and if you are to go into the cost of sourcing and buying a binocular stand, you might as well consider a

telescope. Extremely high magnification may also make life difficult when trying to focus on one object.

If you opt for a large and expensive set of binoculars, a tripod may be necessary.



Some Binocular Options



Helios Solana Range (€50 to €60 depending on magnification)

This range from Helios allow for a great deal of choice over many affordable price brackets. Ranging

from price between €50 and €60, many magnification options are available. While these binoculars are

perfect for terrestrial viewing, their magnification power also allows for astronomical viewing.



"All models feature quality BK-7 prisms and all optical surfaces are fully coated, providing very good

optical performance.



"Overall these binoculars offer construction and performance which belie their modest prices.

All models are fitted with a tripod adaptor bush and supplied with neck strap and soft case."

-KTEC Telescopes



Celestron Skymaster 15x70(approx. €130)

Brought to you by the always dependable Celestron, this affordable option comes endorsed by a Sky At

Night group test. The model offers a large aperture, while avoiding the excessive weight that sometimes

makes binoculars of this size awkward. For their size, they are light and portable and can also be

mounted on a tripod. They are perfect for those who want a middle-priced binocular option.

As with any binoculars that exceed x10 magnification, a tripod is advised for steady and stable use of

these binoculars.



TS Optics 20x80 LE Series Binoculars (Approx. €170)

While you will find binoculars in a higher price range, anything higher would put you in telescope

territory. These are binoculars with massive magnification specs. and a huge aperture. These binoculars

have a wide field view and allow you to look at deep sky objects like galaxies and nebulae. As with any

binoculars that exceed x10 magnification, a tripod is advised for steady and stable use of these

binoculars.

These are not a cheap option and they may not be very easy to use, especially without a tripod, but they

are of an excellent quality and will give breathtaking views of the night sky and some of its more



inconspicuous objects.



I have over €200 to spend and I am sure I want a telescope!

So if you have over €200 and want to buy a telescope, then you have a lot of options. Firstly, and this is

important, stick to the known, loved and tested brands. As I mentioned earlier, those companies that

design and manufacture telescopes do so with a tremendous amount of work and dedication. Buying

from one of the main telescope manufacturers is no guarantee that you will instantly fall in love with

your purchase, but it does mean that the instrument you have bought will be as described and fit for the

purpose intended.

Most countries will have at least one dedicated astronomical shop selling everything from telescopes

and binoculars, to eyepieces and star charts. Salespeople in said shops should be able to assist you in

deciding which telescope is right for you.

Unfortunately, these shops can often be either too far away, or more pricey than online stores. If either

or both is the case for you personally, then the main brands to stick to are as follows:

Celestron

Meade

Sky Watcher

Altair

TS Optics

Star Wave

While there are other dependable brands available, all those listed offer well designed and constructed

instruments, varying in cost and intended use.



So how do I pick one?

In the first part of this guide, I put some questions to you with regard to the money you are to spend,

your experience level, what you want to get from the telescope and others. Most of these questions

apply when purchasing a telescope.

While we have ruled out those telescopes costing less than €200, we must now set an upward bracket.

Understandably, if you are buying this gift for a child or to see if you enjoy the hobby at all, then you



may not want to spend a huge amount.

Those who are more serious about building on this hobby may set a higher price bracket. The good news

is, one can find a telescope within their price bracket that should adequately provide for their needs.

In order to list a few buying options, I would like to go into some small detail about telescopes in

general. I hope this will help clear up some mild confusion when reading the specifications of each

mentioned telescope. Once that is out of the way, I will then list three telescopes, one of each type,

ranging in price, but within budget for a beginner.



Types of Telescope

Telescopes come in a wide variety of designs, each with their own advantages and uses. On a most basic

level, you must ask yourself "what do I want to look at"?

Refractor Telescope

If your thing is the Moon and planets, then you are a planetary observer and usually the most suitable

type of telescope for this viewing is a refractor. This is the kind of telescope that probably first springs to

your mind. Visually, a refractor has a long and slender tube, with at eyepiece at the end.

Refractors are so called, because they work by refracting light through an objective lens, which is then

focused by an eyepiece.

Due to the fact that a refractor is designed with a closed tube, this type of telescope will not require as

much maintenance as those that have open tubes, like a reflecting telescope.

Some refractors suffer from Chromatic Aberration, whereby colour distortions appear on the viewed

image. This is most noticeable when viewing a bright object like the Moon, when a purple/blue ring

appears to encircle the Lunar disc.



- Image: A Refractor Telescope



Reflecting (Newtonian) Telescope



The reflecting telescope was invented by British mathematician Isaac Newton, in the hope of correcting

the aberrations which were common in reflecting telescopes. The Reflector employs two mirrors (a

primary and secondary) to reflect the light which passes down the telescope tube. Light reflects off the

curved primary mirror, back up the tube and onto the flat secondary mirror. This light is then reflected

off the secondary mirror at a 45 degree angle onto a focuser and viewed through an eyepiece.

If you are interested in looking further afield in the night sky, then a reflector may be a better option for

you. These telescopes, while offering a very satisfactory view of the Moon and planets, also allows the

amateur to look at deep sky objects like nebulae, star clusters and galaxies.

There are many advantages to reflecting telescopes:

-Chromatic Aberrations are corrected

-Per inch of aperture, they tend to be cheaper than other types of telescope

-They are also cheaper to produce as only one major surface needs to be polished and ground( the

primary mirror).



-Image: A Reflecting Telescope



The Cassegrain Telescope

Most telescopes in the starter price bracket will either be refracting or Newtonian telescopes, but a



third design may also find its way into your price range. The Cassegrain Telescope is not in itself a

different type of telescope; rather it is a variant of reflector.

This type of telescope is the most used by professional astronomers and has certain advantages due to

its smart design. Much like a Newtonian, a Cassegrain works by bringing light down through the tube to

a concaved primary mirror, but instead of the light being reflected off a 45 degree flat secondary mirror

and focused by an eyepiece, the light bounces off a convex secondary mirror and passes through a hole

in the primary mirror, where it is then focused by an eyepiece.



Image: The path of light from an object, through a Cassegrain Telescope



All About Mounts!



Image: An Equatorial Mount



Image: An Altazimuth Mount



For a few reasons, what you put your telescope on is just as important as the instrument itself. It must

be solid and sturdy, ensuring that the telescope is safe on top; it may be a simple structure, or it may be

computerised; it may have an equatorial tracking mount, or a more straight forward mechanism. The
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