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Swan Nebula

Darkness: 
Magnification: 

M17

The Swan Nebula, also known as the Omega Nebula, is an emission nebula which appears embedded within
the upper end of the “steam” from the spout of the “Teapot”, Sagittarius. The Swan is located fairly close to
the Sun within the Milky Way, lying a ‘mere’ 5,000 - 6,000 light years away inside the next arm over, the
Sagittarius Arm.
Long ago, the cloud which now forms the Swan began to collapse under its own gravity and form stars,
which together make up the star cluster Collinder 377. Today, extreme ultraviolet light from the young, hot,
blue stars of Collinder 377 ionizes (knocks the electrons off) the atoms of gas within the remaining cloud.
When the electrons eventually recombine with nuclei, they fluoresce brightly, and cause the nebula to glow.
The Swan is one of the brightest emission nebulae in the sky, visible to the naked eye under dark skies, and
easy to see in a telescope. In medium-sized telescopes under dark skies, it’s clear where it gets its name:
the nebula really does look just like a swan, with a graceful neck, windswept feathers, and even a short
little swan tail. The mag 9.7 star SAO 161357 serves as the bright eye of the bird. Though not as bright as
the Orion Nebula, in large telescopes it shows a similar structure to the bright Trapezium area; with many
contrasting triangular facets, like crushed velvet. Under good conditions, nebulosity far outside the traditional shape of the Swan can be detected. Nebula filters such as “UHC” or OIII filters help greatly to pull out
additional detail by blocking the non-nebula wavelengths of light from the background sky.
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M15

Darkness: 
Magnification: 

NGC 7078

M15 is a globular cluster, among the densest and brightest of its kind. Like almost all other globular clusters, M15 was formed early in the life of the Universe about 12 billion years ago, in processes that we don’t
yet understand. Today, it exists as a massive congregation of very old, red, low-mass stars. Globulars used to
be full of all kinds of stars, including massive blue O and B types, but those burn hot and die young, leaving
behind only neutron stars and black holes as their exotic remains.
M15 has undergone a process called “core collapse”, the end result of which in the case of M15 is that a
full half of the cluster’s mass is now contained in the central 1.4ly, or 0.0000005% by volume. This can be
clearly seen at the eyepiece, with the cluster appearing not like a smooth “globe” of light, but like a steeply
peaked “cone” of brightness poking out of the sky at you.
M15 is the 10th brightest globular cluster from the perspective of Earth, making it visible to the naked eye
under dark skies as a little fuzz, and obvious in binoculars. In binoculars, the bright “peaked” core and faint
fuzzy halo are easily visible, even from the city. In an 8” dob in the city, the core remained visibly unusually
bright, but no individual stars were yet resolvable. If you go looking for M15 with the naked eye, be aware
of the magnitude 6.1 star HR 8231 which lies less than a third of a degree away from M15. The star is of
similar brightness or slightly brighter than the cluster, so if you only see one object and it looks stellar, it’s
probably not M15: but keep trying, you’re close!
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Blue Snowball

Darkness: 
Magnification: 

NGC 7662

The Blue Snowball is a small, bright planetary nebula, one of the brightest deep-sky objects in the sky. Its
distance is hard to measure, but it’s close to the plane of the Milky Way, probably embedded just on the other side of our own spiral arm, the Orion Spur.
The Blue Snowball used to be a star somewhat less massive than the sun; around 0.6 solar masses. As the
star aged, the core used up its hydrogen and helium, until there was nothing left to fuse. Without fuel to
burn, the star became unstable, and began a cycle of expansion and contraction, each time blowing off a
little more of its outer layers. Now all that’s left is the slowly cooling core, nestled at the heart of a series of
ever-expanding shells of gas. This is what we see when we look at the Blue Snowball today.
The Blue Snowball has such a high surface brightness that color is visible even in small telescopes, hence
the name. As with many objects, this high surface brightness comes with the trade-off that the object itself is
very small; nonetheless, structure can be detected at high powers. The nebula can be clearly seen as nonstellar at 115x, with subtle but significant structural detail visible at higher powers. For a fun challenge, try
to detect and record as much detail as you can before looking at any photos. Record everything you see, no
matter how subtle. Then, look at photos of the nebula the next day and match up what you saw.
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Epsilon Lyrae

Darkness: 
Magnification: 

4 Lyr

Epsilon Lyrae is a multiple star system, appearing very close to the bright star Vega from Earth’s perspective. In actuality, Epsilon Lyrae is six and a half times further away, but still quite close to the Sun as far as
stars go; it’s a member of the “local neighborhood” and thus well within the Sun’s spiral arm of the Milky
Way.
What makes Epsilon Lyrae so special is that the star system is not a single star, nor is it a double; rather,
Epsilon Lyrae is a set of two double stars, called ε¹ and ε²: four stars orbiting around each other in a complex
gravitational dance. Actually, there is a fifth star in orbit around the ε² pair, but it is too close to be separately
visible in regular telescopes. Several other stars are close enough that it’s possible they’re also a part of the
star system, but they have not yet been proven to be physically bound.
The two main pairs of Epsilon Lyrae can be seen as a tiny double star with the naked eye by those with good
eyesight. (If you can’t split them, look into ‘night myopia’. You might be able to get reading glasses that let
you split them.) In binoculars, the two pairs are obviously separate, but it still looks like a regular double
star- just two points of light. It’s in a telescope when the magic happens. With apertures of 2” or greater,
starting at around 50x, it becomes possible to split each of the stars into a further double, so that three or
four stars are visible instead of just two. While it’s technically possible to split the tighter pairs at 50x, powers significantly in excess of 100x will provide a much easier view. Nights with “good seeing” (steady air)
offer the best chance of splitting the individual stars in small instruments.
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Veil Nebula

NGC 6960, 6 992, 6995, and more
The Veil Nebula is a gigantic supernova remnant, its cosmic debris generated by the detonation of a massive
star which exploded roughly 8,000 years ago. Before going supernova, the star which formed the Veil was
likely a red supergiant about 20 times the mass of the Sun. What we see of the Veil today is a gargantuan
shockwave: light emitted where gas from the supernova, traveling at thousands of kilometers per second, is
slamming into dense clouds of dark gas and dust floating freely in space.
Visually, the Veil is one of the most spectacular objects in the sky, and yet it is often regarded as an extremely challenging object. While it has a fairly low surface brightness, and thus is easily washed out by
light pollution, the Veil emits most of its visible light in the very particular wavelengths (colors) of 496 and
500nm—the telltale blue-green of double-ionized oxygen. And it is thus that the Veil is saved. With the use
of a nebula filter which isolates these “OIII” emissions, the Veil transforms from a few ghostly smudges to
an intricate, knotted lacework of filaments. In large scopes, under dark skies, and with an OIII filter, the Veil
is one of the rare objects that looks exactly like its photograph.
The Veil is easily visible in medium-sized telescopes without a filter under dark skies; in city skies, it may
be invisible until a filter is used. Under very dark skies, it can be seen in binoculars, and there is one report
of it being seen with no magnification under very dark skies, using an OIII filter at the end of a paper towel
tube held up to the naked eye. (The paper towel tube serves to block out extra light from the sky and allow
deeper dark adaptation than usually possible. 8th magnitude stars can be glimpsed using this tube method.)
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Darkness: 
Magnification: 
There are three main components to the Veil: the Western Filament, the Eastern Filament, and a fainter
central portion (“Pickering’s Triangular Wisp”). The Western Filament is a thin, smooth rope pinned by
the naked-eye star 52 Cyg, and splitting towards the south. The Eastern Filament is slightly brighter, and
comparatively much more detailed, with indescribable branches, crosshatchings, and a complex “E” shaped
region to the south. The Triangular Wisp (actually discovered by Williamina Fleming, not Pickering) lies
between the northern tips of the two bright filaments, and is much fainter. Many other small patches and
filaments lie scattered in the space between the East and West filaments, and can be observed in large telescopes.
The entire loop is 2.5 degrees across, making it too big to capture all at once in a large telescope, but nicely
sized for small telescopes and binoculars. Conversely, large telescopes can focus on the individual filaments,
providing jaw-dropping views of the intricate details present.

Text ©2018 Lauren Herrington 					

6

Charts generated with SkyTools 3 by Skyhound.

An expanded version of this document, featuring
white-on-black charts, more information about each
object, and links to further reading is available at
www.tiedyeastronomer.com/lookingup/september
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