WHAT'S UP TONIGHT Telescope & Binocular Buying Guide

',Telescope &

Binocular Buylhg Guide

Buy the right thing the first time — what to know, what to av0|d
‘Honest recommendatlons from $100 binoculars to $5, 000 imaging Figs.

Before you buy anything

Most disappointed beginners bought the wrong thing. Either they spent $80 at a department store on a
'high-magnification telescope' that produces blurry useless images, or they spent $2,000 on a complex
computerized rig they can't figure out and never use. The right choice depends on three questions:

What do you want to look The Moon and planets need different gear than dim galaxies. Lunar/planetary

at? observers want long focal length and high magnification. Deep-sky observers want
large aperture and wider field. Astrophotographers need tracking mounts. Knowing
your target type narrows the choices dramatically.

Where will you observe A backyard observer can use a heavy permanent setup. A travel-and-camp

from? observer needs portability. A balcony observer with limited horizon needs an
alt-azimuth mount that points anywhere. Be honest about how often you'll actually
carry the gear.

How much do you want  Useful equipment starts at $100 (binoculars). Real telescopes start around $300.
to spend? Serious astrophotography rigs are $2,000+. Spending more isn't always better — a
$300 well-chosen scope you actually use beats a $3,000 collection of frustration.

The most important rule: aperture is everything

Aperture is the diameter of the main lens or mirror. It determines how much light the scope collects and
how much detail you can resolve. A 6-inch telescope shows objects 2.25x brighter than a 4-inch (area
scales with diameter squared). Manufacturers love to advertise magnification ("600x zoom!") but
magnification is meaningless without aperture to support it. Maximum useful magnification is roughly 50x
per inch of aperture (so a 4-inch maxes out at ~200x, a 10-inch at ~500x). Anything beyond that is
empty magnification — bigger but blurrier.
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Telescope types

Refractors, reflectors, catadioptrics, dobsonians

Every telescope is one of three optical designs (refractor, reflector, catadioptric), mounted in one of two ways
(alt-azimuth or equatorial). The dobsonian is a special category — a Newtonian reflector on a simple
alt-azimuth rocker box base, designed for maximum aperture per dollar.

Refractor

Lens-based. The classic 'looks like a telescope' design.

Pros Sealed tube (no maintenance), great for lunar/planetary contrast,
sharp star images, durable, no collimation needed.

Cons Expensive per inch of aperture — a 4-inch refractor costs as much
as an 8-inch reflector. Heavy for the aperture. Cheap models suffer from
chromatic aberration (purple fringing on bright targets).

Best for Lunar/planetary observing, wide-field deep-sky imaging
(apochromatic refractors), beginners who want minimal maintenance.
Price range $200 (60mm beginner) — $5,000 (130mm apochromatic
imaging refractor)

Newtonian Reflector

Mirror-based, with the eyepiece on the side near the front.
Pros Cheapest aperture per dollar — a 6-inch Newtonian costs less than a
A 4-inch refractor. Big light bucket, great for deep-sky.

Cons Requires periodic collimation (mirror alignment, takes 5 min). Open
tube collects dust. Eyepiece position can be awkward at high altitudes.
Cheap ones have poor mirror quality.

Best for Deep-sky visual observers wanting lots of aperture.
Equatorially-mounted Newtonians work for imaging too.

Price range $300 (6-inch) — $2,000 (12-inch on goto mount)

Schmidt-Cassegrain (SCT)
Compact catadioptric — combines lens (corrector plate) and mirror.

Pros Very compact for the aperture (an 8-inch SCT is less than half the
length of an 8-inch Newtonian). Sealed-ish design. Excellent for both
planetary and deep-sky.

Cons Long focal ratio (f/10) means dim wide-field views. Cool-down time
(the closed tube needs 30+ min to match air temperature). More expensive
than equivalent Newtonian.

Best for All-rounder telescope for someone who wants one scope for
everything. Good for imaging too with a focal reducer.

Price range $700 (5-inch) — $5,000+ (11-inch+ goto)
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Dobsonian

Newtonian reflector on a simple alt-azimuth rocker box base.

Pros Maximum aperture per dollar by far. A 10-inch dobsonian costs less
than a 4-inch refractor. Easy to set up. Stable. Ideal for visual deep-sky.

Cons No tracking — you push it manually as targets drift across the
eyepiece. Not suitable for imaging. Bigger sizes (12-inch+) are heavy and
bulky.

Best for Visual deep-sky observers. The hands-down best beginner
recommendation if you have storage space and a vehicle to transport it.

Price range $300 (6-inch) — $2,500 (16-inch flex-tube)

Binoculars
Two parallel small refractors. Don't underestimate.

Pros Use both eyes (way more comfortable). Wide field of view (entire
constellations). Highly portable. No setup. Inexpensive entry. Great for the
Moon, lunar phases, wide deep-sky targets like the Pleiades, Andromeda,
Hyades.

Cons Limited aperture (typically 30-50mm). Hand-held shake limits
magnification to 10-15x. Not suitable for planets (can't see Saturn's rings).

Best for Beginners (do not skip this), travelers, anyone who wants
something to take camping. Often serves as the 'always at hand' tool even
after you own a telescope.

Price range $50 (decent 7x35) — $400 (premium 10x50)
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Mounts

The unsexy half of the equation that ruins more setups than the optics

A bad mount ruins a good telescope. Most beginner kit telescopes come with mounts that wobble at any
touch — you tap the focuser to adjust focus and the image bounces for 5 seconds. Spend at least as much on
the mount as on the optics, and prefer slightly less aperture on a stable mount over more aperture on a wobbly
one.

Mount types

Alt-azimuth (alt-az) Moves up/down (altitude) and left/right (azimuth). Like a camera tripod. Intuitive but
requires constant tracking adjustments because the sky moves diagonally relative
to alt-az axes. Fine for visual; bad for long-exposure imaging.

Equatorial (EQ) Tilted so one axis aligns with Earth's rotation. Tracking a star requires only one
motor moving at a constant rate (sidereal rate). Required for serious
astrophotography. Steeper learning curve — must be polar-aligned (one axis
pointed at Polaris).

Dobsonian rocker box Simplified alt-az designed specifically for the Newtonian dobsonian. Wood and
Teflon bearings, no electronics. Cheap, stable, intuitive. Push-to operation.

GoTo (motorized + Mount with motors and a hand controller containing thousands of objects. Type

database) '‘M42' and the mount slews to find it. Great for beginners who don't yet know the
sky. Adds $300-1500 to the cost over a manual mount. Requires accurate setup
(alignment stars).

PushTo (manual + You push the scope by hand; encoders track your position; an app or computer
electronic readout) guides you to targets. Combines the affordability of manual with the find-it ease of
GoTo. Sky-Watcher Adventurer mini, Orion IntelliScope, Nexus DSC.

Strain wave / harmonic New category. Compact, capable mounts that need no counterweight. ZWO AMS,
mounts ZWO AMS5, iOptron HEM27. Higher cost but transformative for travel imaging.
Future of imaging mounts.

The mount wobble test

Before you buy any telescope kit, ask: 'how long does the image take to settle after | tap the focuser?'
On a good mount, the answer is 1-2 seconds. On a bad mount, it's 5-10 seconds — every focus
adjustment ruins your view. Most department-store kits are in the bad category. This is the single best
test for whether a mount is acceptable.
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What to avoid

The telescopes that disappoint everyone

Top warning signs of a bad telescope

1. Box prominently advertises magnification ("525x!" or "high-power!"). Real telescopes don't advertise
this because it's meaningless without aperture context. 2. The focuser is plastic. Plastic focusers can't
hold steady focus, especially with heavier eyepieces. Real focusers are metal (rack-and-pinion or
Crayford). 3. The mount feels flimsy. Push the scope gently — does it bounce for seconds? 4. Eyepieces
are 0.965-inch barrel size. Real eyepieces are 1.25-inch or 2-inch standard. 0.965-inch is obsolete and
limits future upgrades. 5. Sold at non-optics retailers (Walmart, Costco, Amazon mass-market). The
$80-200 telescopes in big-box stores are almost universally awful. There are exceptions, but rare. 6.
Aperture under 70mm (refractor) or 200mm (reflector). Below these you're not really doing astronomy.

The 'gift telescope’ problem

Telescopes are common gifts but most gift-givers buy in the $100-200 department store category — exactly
where the bad ones live. If you've received one of these, you're not stuck: a $200 6-inch Sky-Watcher tabletop
dobsonian outperforms a $200 'goto’ kit by orders of magnitude, and is a totally appropriate level of investment
for an interested beginner.

If you're the gift-giver, consider giving binoculars and a planetarium app instead, with a promise to upgrade
after a year of confirmed interest. A $150 pair of 10x50 binoculars produces real astronomical experiences and
won't disappoint.
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Recommendations by budget

Specific picks at every price point

Specific recommendations help more than general advice. These are picks the amateur astronomy community
broadly agrees on as quality at each price point. Prices shown are typical USD new; the used market often
offers significant savings on equivalent gear from established brands (Celestron, Sky-Watcher, Orion, Meade
— all reputable).

Under $200 — Binoculars Only Tier
Don't buy atelescope at this price point. Get binoculars instead. Real ones, not department-store toys.
$50-80 Celestron Cometron 7x50, Bushnell Powerview 10x50. Entry-level wide-field.

The Moon, the Pleiades, comets, naked-eye Milky Way enhancement.

$100-150 Celestron SkyMaster 15x70 — the legendary cheap astronomy binocular. Heavy
enough to need bracing or a tripod. Reveals dozens of Messier objects.

$150-200 Nikon Aculon A211 10x50, Pentax SP 10x50 WP. Crisp views, durable,
weatherproof. Will last decades.

$200-500 — First Real Telescope Tier

$200-300 Celestron StarSense Explorer LT 80AZ ($200) — phone-app-guided pushto
refractor. Sky-Watcher Heritage 130P ($230) — tabletop dobsonian, surprising
aperture. Orion StarBlast 4.5 ($270) — reflector, similar form factor.

$300-400 Sky-Watcher Heritage 150P / Flextube 6 ($340) — collapsible 6-inch dobsonian.
The legendary 'best beginner telescope' choice. Aperture, portability, simple
operation.

$400-500 Orion XT8 / Sky-Watcher 8-inch Dobsonian ($450) — the universal

beginner-to-intermediate recommendation. 8 inches of aperture for under $500. Will
reveal hundreds of objects, last 20 years, hold its resale value.

$500-1500 — Serious Visual Tier

$500-800 Sky-Watcher / Orion 10-inch dobsonian ($600-700) — significant aperture jump.
Celestron NexStar 6SE ($800) — beginner-friendly GoTo SCT. Sky-Watcher
EvoStar 80ED refractor ($600) — for those who want a quality refractor.

$800-1200 Celestron NexStar 8SE ($1200) — the all-time best-selling
beginner-to-intermediate GoTo telescope. 8-inch SCT, computer database, easy to
use. Sky-Watcher 12-inch dobsonian ($900) — serious deep-sky aperture if you
have the storage and transport.
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$1200-1500 Celestron Advanced VX with 6-8 inch Newtonian or SCT ($1500) — first
equatorial GoTo system suitable for entry-level imaging. Sky-Watcher 14-inch
flextube goto dobsonian ($1500) — massive aperture in a transportable package.

$1500-5000 — Advanced Visual / Imaging Tier

$1500-2500 Sky-Watcher EvoStar 100ED + EQM-35 mount ($1800) — entry-level imaging
refractor + tracking mount. Celestron CGEM Il 8-inch SCT ($2200) — solid
imaging-capable SCT package.

$2500-3500 Sky-Watcher Esprit 100ED + HEQ5 Pro mount ($3200) — mid-range imaging
refractor. The classic 'first serious imaging rig'. Celestron CGX 9.25-inch SCT
($3500) — large aperture imaging.

$3500-5000 iOptron CEM40 + Esprit 120ED + ZWO ASI camera (~$4500) — modern
lightweight imaging rig. Celestron 14-inch CGEM SCT ($5000) —
observatory-class imaging SCT.

$5000+ — Observatory Class

At this point you're customizing — pick the imaging vs visual focus and build around it. Officina Stellare, Takahashi,
Astro-Physics make boutique refractors. Strain-wave mounts from ZWO (AM5, AM3) and iOptron (HEM27) replace
traditional German equatorials. CMOS cooled cameras from ZWO, QHY, Player One. Beyond the scope of this
guide.
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Choose by what you want to do

Use case - recommended setup

Lunar and planetary observing

You want to see Saturn's rings, Jupiter's cloud bands, Mars's polar caps, lunar craters in high detail. Long focal
length, high magnification, contrast > raw aperture.

Best telescope type Refractor (long focal length, high contrast) or SCT (compact, long focal length).

4-inch+ apochromatic refractor or 6-8 inch SCT is the sweet spot.

Why not dobsonian Manual tracking at high magnification is fatiguing — the planet drifts out of view in
30 seconds at 200x. Dobsonians work but are not ideal.

Recommended starter Celestron NexStar 6SE ($800) or Skywatcher 102mm refractor with goto ($800).
Both are great for planetary.

Deep-sky visual observing
You want to see galaxies, nebulae, star clusters. Aperture is king — light grasp determines what you can see at all.
Best telescope type Dobsonian. Hands down. No other category gives you the same aperture for the

dollar.

Recommended starter Sky-Watcher 8-inch dobsonian ($450) or 10-inch ($650). The 8-inch is the universal
best-beginner recommendation; the 10-inch is the upgrade if budget allows.

Upgrade path 12-inch ($1000) or 16-inch flextube ($2500) when you want more — same design,
more glass.

Deep-sky astrophotography

You want to capture nebulae, galaxies, comet trails, narrowband images. Tracking mount is more important than the
optics; budget accordingly.

Best mount Equatorial with goto and tracking. Sky-Watcher HEQ5 Pro ($1800), iOptron CEM26
($1500), ZWO AM5 ($2500 — strain wave, no counterweights).

Best telescope Apochromatic refractor 60-100mm aperture, fast focal ratio (/5 to /7). Sky-Watcher
Evostar 80ED ($600), Esprit 100ED ($2400).

Total entry budget $2500-4000 for a competent first imaging rig (mount + scope + camera +
accessories). Less than that and you'll be fighting the equipment more than the sky.

See also The Astrophotography Starter Guide PDF (companion to this one) for the workflow
once you have the equipment.
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Travel / portable observing

Best option Tabletop dobsonian (Heritage 130P at $230, Heritage 150P at $340) — collapses
small, sets up on a picnic table. Or a small refractor (60-80mm) on a photo tripod.

For backpacking Binoculars only. 10x50 or 8x42. Most of the night sky is more impressive in
binoculars than people expect.

Nightscape photography (Milky Way, aurora)

Don't buy a telescope. You need a camera, a wide-angle lens, and a tripod. See the Milky Way & Nightscape
Photography PDF for the equipment guide and full workflow.
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Where to buy

Reputable retailers and the used market

Reputable astronomy retailers

United States High Point Scientific (highpointscientific.com), Astronomics (astronomics.com),
OPT (optcorp.com), B&H; Photo (bhphotovideo.com), Agena Astro
(agenaastro.com). All carry the major brands and have knowledgeable staff.

Canada Ontario Telescope (ontariotelescope.com), All-Star Telescope
(all-startelescope.com — Alberta), Astronomy Plus (astronomyplus.com —
Quebec, French and English service).

UK / Europe First Light Optics (firstlightoptics.com — UK), Teleskop-Service
(teleskop-express.de — Germany), Astroshop (astroshop.eu).

Australia/ Nz Bintel (bintel.com.au), Sirius Optics (sirius-optics.com.au).

Avoid Amazon for telescopes

Amazon's third-party marketplace is full of counterfeits, returns sold as new, and questionable imports.
The few legitimate astronomy products (Celestron, Sky-Watcher) are usually available cheaper and with
better warranty support from dedicated astronomy retailers. The exception is binoculars from established
camera brands (Nikon, Pentax, Canon) sold by Amazon directly — those are fine.

The used market — significant savings

Telescopes hold value well and depreciate slowly. A used 8-inch dobsonian in good condition sells for 60-80% of
new price. Common reason: someone bought, used 10 times, lost interest. Their loss is your gain.

Cloudy Nights cloudynights.com/classifieds — the largest amateur astronomy used market in

Classifieds North America. Active community, established sellers with feedback ratings, very
few scams.

Cloudy Nights forum Beyond the classifieds, cloudynights.com is the friendliest large astronomy

(community advice) discussion community on the web — and the single best resource for second

opinions before any purchase. Browse the various sections: Beginners Forum for
first-scope advice, Reflectors / Refractors / Cats & Casses for type-specific
equipment talk, Mounts for tracking and goto questions, Eyepieces for upgrade
guidance, Equipment Discussions for everything else. Search before you ask —
most questions you'll have are answered in detail somewhere on the site already.

Astromart astromart.com — older established marketplace, paid membership ($12/year).
Very low scam rate.
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Astrobuysell International network of country-specific used markets — astrobuysell.com

(multi-country) (UK/Europe), astrobuysell.com.au (Australia), astrobuysell.co.nz (New
Zealand), astrobuysell.ca (Canada). Each region has its own active local
marketplace, which means realistic shipping for in-country buyers and known-good
local sellers.

Local astronomy clubs Most have classifieds for members. Often you can try the equipment before buying.
Look up your local Royal Astronomical Society chapter (Canada/UK) or astronomy
club.

What to inspect on a used scope

Optics: shine a flashlight through; look for scratches, fungus (fuzzy spots), or coatings wear. Mount:
check for play in the slow-motion controls; do the clamps lock firmly. Tripod legs: look for cracks,
missing rubber feet, broken locks. Focuser: smooth rotation, no slipping. Optics quality: ask to do a
star test — defocus a bright star and look at the diffraction rings — they should be concentric and even
on both sides of focus.

whatsuptonight.ca - Know before you set up Page 11



WHAT'S UP TONIGHT Telescope & Binocular Buying Guide

Final advice

How not to make the common mistakes

Buy once, cry once

The cheapest telescope that will satisfy you is more expensive than you think it is. Better to spend $450 on a
Sky-Watcher 8-inch dobsonian than $200 on a Walmart special and another $450 six months later replacing it. Save up
if you have to.

Try before you buy

Find a local astronomy club's public observing night. They'll have multiple telescopes set up and members who will
explain what they're seeing. Looking through different scope types tells you in 20 minutes what hours of online research
can't — what 'l can see Saturn's rings' actually looks like.

Don't go too big

A 12-inch dobsonian is amazing in someone else's backyard. In yours, if it's stored disassembled in a basement and
requires 30 minutes to set up plus a vehicle to transport, you'll use it 5 times a year. An 8-inch you set up in 2 minutes
from a closet, you'll use 50 times a year. The smaller scope wins.

Eyepieces matter — but not yet

Don't spend $300 on a fancy eyepiece for your first scope. The included eyepieces (usually a 10mm and 25mm PIdssl)
are adequate. After 6 months of use, you'll know what you actually want — likely a wide-field 30mm and a high-power
6mm or 7mm. A modest upgrade ($100-150 each) at that point is well-spent.

Software is part of the kit

Stellarium (free, desktop) for planning. SkySafari ($30 mobile) for in-the-field navigation. Telrad reflex finder ($45) — a
non-magnifying targeting reticle that beats any traditional finderscope. These three additions to a basic dobsonian
transform the experience.

Patience is the most important upgrade

Every observation you make is better with practice. The view through your telescope tonight will look different to you in
six months — your brain will pick out detail you couldn't see when you started. The best amateur observers spent 100+
hours at the eyepiece before becoming good. Buy gear good enough to last that long.

If you read nothing else: the universal recommendation

For 80% of beginners, the right answer is a Sky-Watcher 8-inch dobsonian (~$450). Aperture:
enough to show hundreds of deep-sky objects in real detail. Setup: 2 minutes from closet to first object.
Operation: push to point. Maintenance: occasional collimation, takes 5 minutes. Lifespan: 20+ years if
not abused. Resale value: 70% of new even after a decade. It's not the right answer if you specifically
want lunar/planetary or astrophotography — but for everyone else it's the answer that minimizes regret.
Buy it, use it, learn the sky. Upgrade in 5 years if you have a specific reason to.
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