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Supercharged Science 

Deep Sky Objects 
 

Welcome to our study on Deep Sky objects! We’re going to discover the objects you 

can see with your naked eyes as well as with binoculars. If you have a clear night 

sparkling with stars, it can fill you with awe and wonder… until you try to figure out what 

you’re looking at… “Is it a planet? A meteor shower? A smudge on my lens? What is 

that thing up there?”  

We are going to focus on deep sky objects you can see with your eyes, with binoculars 

or even a small telescope, so after our session together, you can simply walk outside, 

look up, and understand what you’re looking at. 

Before our session starts: 

Step 1: Download your free map of the night sky: www.SkyMaps.com   

It is available for Northern and Southern hemispheres. 

Step 2: Print out this document and use it to take notes during our time together.  This 

document highlights the objects we will focus on during our session together. On the 

second page is a listing of the objects we’re going to cover. Use the extra space to take 

notes on each object, including magnitude, distances, and nearby constellations. 

What we’re going to discover: 

We’re going to cover over 20 different celestial objects, including galaxies, star clusters, 

planetary nebula, supernova remnants, and double stars. You’ll learn not only what 

these objects are, but where you can find them in the night sky! We’ll also look at how 

we know what kind of galaxy we live in, without actually  being able to see it.  

The only materials you need is this handout, your sky map for your hemisphere, and a 

pencil or highlighter. If you have a pair of binoculars, feel free to use them after class is 

over and you’re looking up! 

The notes printed in this document is a transcript from the live class. I’ve edited it as 

best as I can, but computers (and people!) aren’t perfect, so there may be some things 

that didn’t come out right in the transcription.  Please enjoy this class! 

 

http://www.skymaps.com/
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Celestial Objects: 

M81 & M82: Bode’s Nebula/Galaxy & Cigar Galaxy 

M51 Whirlpool Galaxy 

M31: Andromeda Galaxy 

NGC 4038/NGC 4039: Antennae Galaxies 

 

M44: Beehive Open Cluster 

M45: Pleiades Open Cluster 

M13: Hercules Globular Cluster 

M92: Globular Cluster 

 

NGC 6543 Cat’s Eye Nebula 

NGC 6210 Turtle Nebula 

M42: Orion Nebula 

M57: Ring Nebula 

 

Ras Algethi 

Albireo 

Mizar & Alcor 

Nu Draconis 

Epsilon Lyrae 

 

M1: Crab Nebula Supernova Remnant 

NCG 1604: Kepler’s Supernova/Star 

M16: Eagle Nebula 

M83: Southern Pinwheel Galaxy  
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Galaxies are huge collections of gas, dust, and billions and billions of stars. Many of 

those stars have solar systems, and everything is held together by gravity. 

The two objects shown here are part of a galaxy group of over 30 different galaxies that 

are all gravitationally bound together.  

The one on the left is much larger and brighter, and you can see it tonight in the sky 

with a pair of binoculars (mag 6.4) – it will look like a fuzzy patch. It has a supermassive 

black hole in the center (mass around 70 million times the mass of our sun).  

M81 is about 10 times as massive as M82.  M82 is a star burst galaxy caused by 

repeated swings round the more massive M81 

The one on the right is an edge-on view another galaxy – this one is the brightest in the 

night sky in the infrared (mag 8.4).  The red you can see being emitted is a great burst 

of hydrogen gas coming from the galaxy.  

These were discovered back in 1774 by Charles Messier.   
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Some galaxies are spiral-shaped like the one we live in and they have curved arms like 

a pinwheel. The one pictured here you can see tonight with binoculars if it’s really dark 

(mag 8.4). It’s right below the handle of the big dipper. 

  

Other galaxies, like elliptical, are smooth and oval shaped.  

 

The Andromeda galaxy is elliptical, and is the largest one in our local group. It’s more 

than twice the size of our own Milky Way, and it would take our rocket ship over 40 

billion years to travel there. This galaxy is actually pretty close to us, astronomically 

speaking, and you can see this one in the night sky near Cassiopeia without binoculars! 

(mag 3.4) 

Notice that around Andromeda, there are other galaxies called satellite galaxies! You 

can have galaxies orbiting other galaxies. The smaller satellite galaxies are their own 

collection of stars and solar systems which all go around their own centers while at the 

same time, going around a much larger galaxy.  
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And then there’s the rest – they look like blobs and each have their own individual 

shape and structure and the light you can see is from the stars that are inside. 

Sometimes galaxies get too close and smash into each other!  

This is the antennae galaxies in the constellation Corvus, and they have smacked into 

each other and are still sorting things out – the clouds of dust and gas tangled up with 

gravity and magnetic fields are causing bursts that we can see here in the image.  This 

one was discovered in 1785. You need a telescope to see this one as it’s a mag 11. 

This doesn’t happen a lot though, so don’t worry. Even if it did, galaxies are so big and 

spread out, that often the planets and solar systems don’t get close enough to each 

other to collide. 
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The Beehive Cluster is an open cluster in the constellation Cancer, and it’s one of the 

nearest open clusters to us. A lot of the stars are really bright, and you can see this 

cluster in binoculars as well as with your naked eyes! (mag 3.7) 

  

The Pleiades is another open star cluster you can see with your naked eyes, and look 

even better with binoculars!  

Open clusters are one of the two types of star clusters. They are usually found within 

the galactic plane and nearly always found within the spiral arms of galaxies. They have 

a few hundred stars and aren’t very populated, kind of like living in the country instead 

of the city. The fuzzy blue stuff (nebulosity) is gas and dust we’ll talk about in a bit. 
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Globular clusters are the other kind of star cluster. Each bright dot is a star. And these 

stars are packed in a tight ball by gravity, kind of like being in New York City – 

everybody lives close together.  This particular globular cluster is M13 in Hercules, and 

it’s an object you can see with binoculars (mag 5.8).  It contains several hundred 

thousand stars! This image was taken by a backyard telescope. Globular star clusters 

are only about 10-30 light years across.  
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The Cat’s Eye (mag 9.8 – need a telescope) is right above the back of the constellation 

Draco the Dragon. You can see color in the Cat’s Eye at low power in an 8” telescope 

when you stare straight at it. This gas cloud is emitting light from low energy radio 

waves to high energy x-ray. It is made of mostly hydrogen and helium. 

  

 

The Turtle Nebula lies in the constellation of Hercules. If you look closely, in the inner 

region you can see the central star. It’s one of the very few planetary nebulae that you 

can actually see colors when you look at it through a telescope (mag 10.1) 
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The Orion Nebula (also known as Messier 42, M42, or NGC 1976) is a diffuse nebula in 

the Milky Way near Orion's Belt in the constellation of Orion. It is one of the brightest 

nebulae, and is visible to the naked eye in the night sky (mag 4).  

  

 

The Ring Nebula is a planetary nebula in the constellation of Lyra. This one formed 

when a shell of gas is expanding into the surrounding space by a star about to become 

a white dwarf.  This one you’ll need really dark skies and a pair of binoculars or a small 

telescope to see (mag 8.8) 
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Double stars are more common than single stars! A binary system is one where there 

are two suns that orbit around a common center of mass and are also gravitationally 

bound to each other. Astronomers estimate about 85% of the stars are in binary 

systems, some with triple suns or even higher!  

There are also visual doubles, which mean the stars look like they are orbiting each 

other, but they just happen to look like it – they are not orbiting each other. 

So doubles can orbit a common center, or they can appear to be in the same group but 

it’s an optical illusion, and you need to take data to figure it out. And even then, it’s 

sometimes hard to tell! 

Ras Algethi / Alpha Herculis looks like a single star, but through binoculars or a small 

telescope, you’ll actually see two stars of different colors. These are about 500 AU 

apart, the red one is a massive red bright giant star that has a companion that orbit 

each other every 10 years, and those two go around the yellow giant star, which is 

again two yellow stars (one is a yellow-white dwarf star) which orbit each other every 51 

days, and the two sets orbit each other. The two sets are separated by 4.9 seconds of 

arc. 

What is a second of arc? A full circle consists of 360 degrees. One degree can be 

divided into 60 minutes of arc – this is not the minutes of time on Earth, it’s a distance 

measured along a curve. Each minute of arc contains 60 seconds of arc, so a second of 

arc is an angle that is 1/3,600 of a degree. When we stand on Earth and look at the sky, 

the full moon covers about one-half degree of arc, which is equal to 30 minutes of arc, 

or 1,800 seconds of arc. 

A second of arc is a tiny angle. 

If you look at the head of a pin 

from the distance of the length 

of two football fields, the 

diameter of the pinhead would 

be 1 second of arc wide.  Now 

five of those tiny pin heads is 

about how far these two stars 

are separated by.  

With 7X or 10X binoculars, you 

should be able to see double 

star separations of 35” - 40” 

(seconds of arc) depending on 

their magnitudes.    
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Albireo will appear to your naked eye as one star, but when you use binoculars or a 

small telescope, you see two stars of very different colors. The brighter yellow (mag 3.2) 

is contrasted with the fainter blue companion (mag 5.4). They’re separated by 35 

seconds of arc.  

We think Albireo might be a true binary star system, meaning that the stars aren’t just 

appearing to be next to each other, they really do orbit around a common point.  The 

stars are about 430 light years from us, so it is hard to tell, so scientists are measuring 

the velocities of the stars to be able to tell the path that they are on.  

Remember when we were looking for the Ring Nebula in Lyra? Now we’re going to find 

Cygnus the swan, flying inside the summer triangle. 

 

  



Supercharged Science www.SuperchargedScence.com Page 12 

We can’t talk about doubles without mentioning these two… Mizar and Alcor. 

Mizar and Alcor are two stars forming a double you can see with your naked eye in the 

handle of the Big Dipper in the constellation of Ursa Major. 

Mizar is the second star from the end of the Big Dipper's handle, and Alcor its fainter 

companion. You can see this with your binoculars!  You’ll see Mizar and Alcor 

separated with about 12 minutes of arc (about 700 seconds of arc) when you use your 

naked eyes.   

Mizar is actually four stars, and Alcor is really two stars, so you have six stars when you 

think you’re seeing the double! 
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Nu Draconis is the faintest star in the head of Draco that you can see with binoculars. 

Nu Draconis contains two nearly equivalent stars (mag 5) separated by 62 seconds of 

arc. The actual separation between the two is about 2,280 light years.  
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Epsilon Lyrae looks like one star to your naked eye, 2 stars in binoculars, and four stars 

in a telescope! Astronomers call it a “double double”. 

It’s a quadruple system - One pair circles the other pair and they all interact 

gravitationally.  (And actually, there’s a couple more stars that circles each of the pairs 

individually, making the system total to be 10 stars.  

The separation between the main two is 208 arc seconds.  
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The Crab Nebula is a supernova remnant in the constellation of Taurus. First observed 

in 1840 using a 36-inch telescope, you can see this with your binoculars in the winter 

months if it’s really dark (mag 8.4). This particular nebula exploded in 1054. 

A supernova is a powerful and bright stellar explosion. It’s the biggest explosion 

humans have ever seen. It happens during the last stages of a massive star. There are 

different kinds of supernova which we’ll talk about in just a second. Let me show you 

where to see the crab nebula M1… 
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SN 1604, also known as Kepler's Supernova (or Kepler’s Star) was a Type Ia 

supernova that occurred in the Milky Way, in the constellation Ophiuchus in 1604 and 

was seen all across Europe, China, Korea, and many Arabic Nations both day and night 

for nearly a month. This is a recent image taken by NASA of what is visible now, over 

400 years later. 

At its peak (right after it exploded back in 1604), this supernova was a magnitude a little 

brighter than the current brightest star in the night sky (current brightest star is Sirius, 

the “dog star” near the constellation Orion) with a peak magnitude of  -2.5). Today, 

Kepler’s Star requires a telescope to see it (mag 10.1). 
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Messier 83, known as the Southern Pinwheel Galaxy and NGC 5236, is a barred spiral 

galaxy approximately in the constellation borders of Hydra and Centaurus, and it was 

discovered in 1752. You can see this on a dark night with binoculars (mag 7.5) 
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Equipment Recommendations: 

Binoculars for Astronomy:  

Celestron Cometron 7x50 Bincoulars ($35) 

Orion’s UltraViews 10x50 ($140) 

Cell phone mount:  

These grab hold of the eyepiece and keep the lens of your camera steady for 

imaging on a spotting scope, binoculars, or small telescope.  You can find these 

for about $15 on Amazon: https://amzn.to/3h3GjE6  

 

 

Beginner telescopes: 

For kids: 8”  

Dobsonian Telescope: https://bit.ly/2XEFaeK  or build it yourself: https://bit.ly/3h4UkS8  

For adults: (it’s going to depend what you want to look at) 

8” Newtonian Reflector https://bit.ly/3f3C0qS (easy to use, good all-around scope 

for deep sky objects, planets, moon) 

8" Schmidt-Cassegrain https://bit.ly/3dJKG59 (more compact, good all-around 

scope for planets, galaxies, nebulae, astrophotography) 

90mm Refractor https://bit.ly/37aG8lX (harder to use, best for planets and moon 

observing)  

https://amzn.to/3h3GjE6
https://bit.ly/2XEFaeK
https://bit.ly/3h4UkS8
https://bit.ly/3f3C0qS
https://bit.ly/3dJKG59
https://bit.ly/37aG8lX

