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Upcoming Events: 

Online Meetings 

www.killerrabbit.co 

Facebook

This Month’s Highlights 

September evening skies are a mixture of 
summer constellations overhead and dominating the 
western sky with the dimmer and less obvious 
autumn constellations in the eastern sky. High 
overhead is Cygnus and Lyra both of which contain 
two stars of the Summer Triangle. The third star of 
the Summer Triangle is farther south in Aquila. To 
the east of the Summer Triangle you will spot the 
Great Square of Pegasus. The Milky Way stretches 
from Perseus on the northeast horizon through 
Cygnus overhead and flows to the southwestern 
horizon where you will find Sagittarius. Facing north 
you will find Draco, Cepheus and Cassiopeia. The 
Andromeda Galaxy (Messier 31) is between 
Cassiopeia and Andromeda and appears as a fuzzy 
patch easily visible to the unaided eye in dark skies. 
The brightest objects this month in order of 
brightness are Jupiter, Arcturus, Vega, Capella, 
Saturn, Altair, Antares, Fomalhaut and Deneb.  

The autumnal equinox occurs this month on 
September 23, marking when the Sun crosses the 
celestial equator moving back to the southern 
hemisphere. 

September Planetary Highlights: 
PM planets: Saturn, Jupiter, Mars around 

midnight 
AM planets: Mars, Venus 

September Moon Phases: 
First Quarter September 3 
Full Moon September 10 
Third Quarter Moon September 17 
New Moon September 25  

September 2022
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Catch the Veil Nebula this summer

	The Veil Nebula 
in Cygnus is an 
iconic deep-sky 
target, a ‘must-
see’ object that 
rivals or exceeds 
a n y t h i n g e l s e 
you’ll likely to 
o b s e r v e t h i s 
summer. Along 
with the Crab 
Nebula (Messier 
1), in Taurus, it 
is perhaps the 
best example of a 
s u p e r n o v a 
remnant – the 

expanding shell(s) of material ejected from the 
titanic explosion(s) that represent the ultimate 
fate that awaits massive stars. The Veil is the 
shredded remains of a star that blew itself out of 
existence around 9,000 years ago, which have 
since expanded into an intricate and beautiful 
structure that dwarfs the Crab Nebula on the sky, 
spanning a humongous three degrees. 

	 Until the introduction of narrowband filters 
such as the ubiquitous UHC and O-III filters, the 
Veil was the exclusive domain of experienced, 
large-telescope owners. Today, under a dark 
countryside sky, a small- to moderate-aperture 
telescope can reveal portions of the Veil’s ancient 
and wispy tendrils. 

The Veil Nebula is best hunted down under a 
dark, transparent and moonless night. A good time 
is towards the end of August, when receding 
twilight returns some modicum of darkness to UK 
skies and the Moon is new. The Veil lies in 
southern Cygnus, two to three degrees south of 
magnitude +2.5 epsilon (ε) Cygni. From UK shores 
it is superbly placed, culminating high overhead at 
around 11pm BST at the end of August. 

The Veil Nebula is so large that it boasts several 
NGC designations: the more easterly arc, 
designated NGC 6992/6995 with the former 
number marking its one-degree-long main section, 
is the brightest part of the nebula, but beginners 
seeking their bearings might be better served 
going first for the westerly arc that lies 2.5 degrees 
to the south-east, its position handily marked by 

the moderately bright star 52 Cygni (magnitude 
+4.2). A 130–150mm (five- to six-inch) wide-field 
telescope operating at a low power with a UHC or 
O-III filter should bag it, but there’s a substantial 
glare from 52 Cyg to contend with. It’s formally 
designated NGC 6960, but nicely nicknamed the 
Witch’s Broom Nebula. The most northerly lying 
and more challenging central part of the Veil is 
known as NGC 6979. 

The easterly arc (NGC 6992) has been seen 
through 10 × 50 binoculars, so on a fine, moonless 
night, why not try to observe the Veil through 
whatever optical aid you have to hand. You might 
be pleasantly surprised at the view. 

The Veil Nebula in Cygnus is a supernova 
remnant par excellence that makes a superb 
imaging mosaic project, covering a massive three 
degrees across. Visually, its brightest section can 
be spied through a modest optical aid. 

The Witches Broom Nebula 
(NGC 6960 and Caldwell 34) is 
the Vei l ’s very photogenic 
western arc, seen here near the 
lower right edge of the frame, 
with the bright star 52 Cygni. 

The Veil Nebula is located in southern Cygnus.

NGC 6990 and NGC 6995 
(Caldwell 33) which make up the 
Veil’s brighter, eastern arc, show 
up well in this image shot in 
hydrogen-alpha light. 
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Jupiter reveals amazing detail in new images 
from NASA’s James Webb Space Telescope. With 
giant storms, powerful winds, auroras, and 
extreme temperature and pressure conditions, 
Jupiter has a lot going on. Webb’s Jupiter 
observations will give scientists even more clues to 
Jupiter’s inner life 

Scientists say they really expected it to be this 
good, to be honest. It’s really remarkable that we 
can see details on Jupiter together The images 
come from the observatory’s Near-Infrared 
Camera, which has three specialized infrared 
filters that showcase details of the planet. Since 
infrared light is invisible to the human eye, the 
light has been mapped onto the visible spectrum. 
Generally, the longest wavelengths appear redder 
and the shortest wavelengths are shown as more 
blue. After that, scientists collaborated with citizen 
scientist Judy Schmidt to translate the Webb data 
into images. 

In the standalone view of Jupiter, created from 
a composite of several images from Webb, auroras 
extend to high altitudes above both the northern 
and southern poles of Jupiter. The auroras shine in 
a filter that is mapped to redder colors, which also 
highlights light reflected from lower clouds and 
upper hazes. A different filter, mapped to yellows 
and greens, shows hazes swirling around the 
northern and southern poles. Finally, a third filter, 
mapped to blues, highlights light reflected from a 
deeper main cloud. 

The Great Red Spot, a famous storm so big it 
could swallow Earth, appears white in these views, 
as do other clouds. That’s because, they are 
reflecting a lot of sunlight. By contrast, dark 
ribbons north of the equatorial region have little 
cloud cover. 

The brightness here indicates high altitude, so 
the Great Red Spot has high-altitude hazes, as does 
the equatorial region. The numerous bright white 
spots and streaks are likely very high-altitude 
cloud tops of condensed convective storms. 

A wide-field view showcases Jupiter in the 
upper right quadrant. The planet’s swirling 
horizontal stripes are in blues, browns, and cream. 
Electric blue auroras glow above Jupiter’s north 
and south poles. A white glow emanates out from 
the auroras. Also, along the planet’s equator, rings 
glow in a faint white and are a million times fainter 
than the planet. At the far-left edge of the rings, a 

moon appears as a tiny white dot. Then slightly 
further to the left, another moon glows with tiny 
white diffraction spikes. The rest of the image is 
the blackness of space. Additionally, the fuzzy 
spots in the lower background are likely galaxies 
photobombing this Jovian view. 

Researchers said: This one image sums up the 
science of our Jupiter system program, which 
studies the dynamics and chemistry of Jupiter 
itself, its rings, and its satellite system. 

Data from telescopes like Webb doesn’t arrive 
on Earth neatly packaged. Instead, it contains 
information about the brightness of the light on 
Webb’s detectors. This information arrives at the 
Space Telescope Science Institute, Webb’s mission 
and science operations center, as raw data. STScI 
processes the data into calibrated files for scientific 
analysis and delivers it to the Mikulski Archive for 
Space Telescopes for dissemination. Then, 
scientists translate that information into images 
like these during their research. While a team at 
STScI formally processes Webb images for official 
release, non-professional astronomers known as 
citizen scientists often dive into the public data 
archive to retrieve and process images, too. 

Jupiter is harder to work with than more 
distant cosmic wonders. That’s because of how fast 
Jupiter rotates. Plus combining a stack of images 
into one view can be challenging when Jupiter’s 
distinctive features have rotated during the time 
that the images were taken and are no longer 
aligned so they need stacked to make sense.

Jupiter from the Webb Telescope 

https://earthsky.org/space/great-red-spot-winds-accelerating-jupiter/
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September and October are when you 
might see the zodiacal lights in the morning sky. 
The zodiacal lights appear as a glow in the east 
about one to two hours before sunrise. This glow 
looks like a pyramid and rises about 75 degrees in 
the sky along the ecliptic. The ecliptic is the path 
the sun follows through the sky. The Zodiacal 
lights are from the scattering of sunlight by dust 
particles surrounding us in space. They are most 
visible when the ecliptic is at a steep angle to the 
observer's horizon. The zodiacal lights are not 
always hard to see. Sometimes they glow brighter 
than the Milky Way. Yet, at other times they can 
be faint and difficult to detect.  

Now is also a great time to find the 
circumpolar constellations Cassiopeia and 
Cepheus. Circumpolar stars and constellations are 
ones that circle endlessly around the north pole 
star and are visible all night. Which stars are 
circumpolar is determined by your latitude on 
Earth.  

On September evenings, Cassiopeia is about 
halfway above the northeastern horizon. It is 
comprised of five fairly bright stars and stands 
out in the sky.  

Cassiopeia the Queen, is one of the most 
ancient constellations. The Milky Way runs 
through Cassiopeia. The small constellation 
appears as a “W" or “M” depending on the season 
and the time of night.   To find Cassiopeia draw a 
line from the star where the handle joins the Big 
Dipper's bowl and go through the Polaris, the 
north pole star, then continue on until you hit the 
middle star of Cassiopeia. 

The center star of the "W" is Gamma 
Cassiopeia, an erratic variable star.   Cassiopeia 
was also host to a supernova explosion in 1572.  
This supernova was the brightest supernova ever 
recorded, it became brighter than Venus and was 
visible in daylight.   It became known as Tycho's 
Star after the great astronomer Tycho Brahe who 
kept an accurate record of the star for 17 months 
until it became too dim to see with the unaided 
eye. 

Cassiopeia is rich in star clusters that are 
easily visible in binoculars.   For instance, you can 
see Messier 52, an star open cluster, lying above 
the tip of the top of the W facing Cepheus. 

Cepheus, the King, was married to the 
Queen of Ethiopia, Cassiopeia. 

Cepheus is much dimmer than Cassiopeia 
and contains five third and fourth magnitude 
stars forming the shape of a stick house with  a 
steep roof.   On September evenings, the house 
looks upside down with its peak pointing at the 
ground. Part of Cepheus lies in the Milky Way.   To 
find Cepheus draw a line through the end of the 
bowl of the Big Dipper – also called the Pointers – 
through Polaris, the north pole star, and continue 
until you see the roof of the stick house of 
Cepheus. Cepheus is a bit higher in the sky this 
month and lies to the west of Cassiopeia. 

Several of the stars in Cepheus are worth 
mentioning. Mu Cephei is known as the Garnet 
Star and is one of the reddest stars visible with 
the unaided eye. It lies in the middle between the 
two stars making up the bottom of the stick house. 
Be sure to check out its ruddy color! 

Delta Cephei is the prototype of the 
important Cepheid Variable stars.   It varies in 
magnitude from 3.7 to 4.6. It is the bottom star of 
the stick house on the side facing Cassiopeia. This 
variable star helped astronomers crack the code 
to measuring cosmic distances and eventually led 
to the discovery the Milky Way was only one of a 
countless number of galaxies. By the way, an 
entire group of stars, the Cepheid variables, get 
their name from Delta Cephei. 

Also, three of the brighter stars of Cepheus 
will be the pole stars 2000, 4000, and 6000 years 
from now. This is due to precession, or the 
wobbling of the Earth on its axis. Over a period of 
25,000 years, our axis traces out an imaginary 
circle on the sky. When they built the pyramids in 
Egypt, the North Star was a dim star called 
Thuban, found in the constellation Draco. Twelve 
thousand years from now, the bright star Vega in 
Lyra will become our pole star.  

Star tales
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Analyzing data from NASA’s Hubble Space 
Telescope and several other observatories, 
astronomers have concluded that the bright red 
supergiant star Betelgeuse quite literally blew its 
top in 2019. Betelgeuse lost a substantial part of 
its visible surface and produced a gigantic Surface 
Mass Ejection (SME). This is something never 
before seen in a normal star’s behavior. 

Our sun routinely blows off parts of its tenuous 
outer atmosphere, the corona, in an event known 
as a Coronal Mass Ejection (CME). But the 
Betelgeuse SME blasted off 400 billion times as 
much mass as a typical CME! 

The monster star is still slowly recovering 
from this catastrophic upheaval. Astronomers say 
Betelgeuse continues doing some very unusual 
things right now; the interior is sort of bouncing. 

These new observations yield clues on how red 
supergiant stars lose mass late in their lives as 
their nuclear fusion furnaces burn out, before 
exploding as supernovae. The amount of mass 
loss significantly affects their fate. However, 
Betelgeuse’s surprisingly petulant behavior is not 
evidence the star is about to blow up anytime 
soon. So the mass loss event is not necessarily the 
signal of an imminent explosion. 

Scientists are pulling together all the puzzle 
pieces of the star’s petulant behavior before, after 
and during the eruption into a coherent story of a 
never-before-seen titanic convulsion in an aging 
star. 

This includes new spectroscopic and imaging 
data from the STELLA robotic observatory, the 
Fred L. Whipple Observatory’s Tillinghast 
Reflector Echelle Spectrograph, NASA’s Solar 
Terrestrial Relations Observatory spacecraft, 
NASA’s Hubble Space Telescope, and the 
American Association of Variable Star Observers. 
The Hubble data was pivotal to helping sort out 
the mystery.  

We’ve never before seen a huge mass ejection 
of the surface of a star. We are left with something 
going on that we don’t completely understand. It’s 
a totally new phenomenon that we can observe 
directly and resolve surface details with Hubble. 
We’re watching stellar evolution in real time. 

The titanic outburst in 2019 was possibly 
caused by a convective plume, more than a million 
miles across, bubbling up from deep inside the 
star. It produced shocks and pulsations that 
blasted off a chunk of the photosphere. This left 
the star with a large, cool surface area under the 
dust cloud that was produced by the cooling piece 
of photosphere. Betelgeuse is now struggling to 
recover from this injury. 

Weighing roughly several times as much as our 
moon, the fractured piece of photosphere sped off 
into space and cooled to form a dust cloud. That’s 
what blocked light from the star as seen from 
Earth. The dimming, which began in late 2019 and 
lasted for a few months, was easily noticeable by 
backyard observers watching the star change 
brightness. One of the brightest stars in the sky, 
you can easily find Betelgeuse in the right 
shoulder of the constellation Orion. 

Even more fantastic, the supergiant’s 400-day 
pulsation rate is now gone, perhaps at least 
temporarily. For almost 200 years astronomers 
have measured this rhythm as evident in changes 
in Betelgeuse’s brightness variations and surface 
motions. Its disruption attests to the ferocity of 
the blowout. 

This suggests the star’s interior convection 
cells, which drive the regular pulsation, may be 
sloshing around like an imbalanced washing 
machine. TRES and Hubble spectra imply that the 
outer layers may be back to normal, but the 
surface is still bouncing like a plate of gelatin as 
the photosphere rebuilds itself. 

Though our sun has coronal mass ejections 
that blow off small pieces of the outer atmosphere, 
astronomers have never witnessed such a large 
amount of a star’s visible surface blasted into 
space. Therefore, surface mass ejections and 
coronal mass ejections may be different events. 

Betelgeuse is now so huge that if it replaced 
the sun at the center of our solar system, its outer 
surface would extend past the orbit of Jupiter. 
NASA’s Webb Space Telescope may be able to 
detect the ejected material in infrared light as it 
continues moving away from the star. 

Betelgeuse recovering from blowing it’s top 

Do you remember when Betelgeuse suddenly got dimmer in 
2019 and 2020? Scientists are watching the star slowly recover 

from an outburst that darkened its light.

https://www.nasa.gov/mission_pages/hubble/main/index.html
https://www.nasa.gov/mission_pages/hubble/main/index.html
https://earthsky.org/brightest-stars/betelgeuse-will-explode-someday/
https://earthsky.org/sun/is-a-solar-flare-the-same-thing-as-a-cme/
https://stella.aip.de/
https://www.nasa.gov/mission_pages/hubble/main/index.html
https://en.wikipedia.org/wiki/Photosphere
https://earthsky.org/constellations/orion-the-hunter-most-recognizable/
https://webb.nasa.gov/
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New Horizons may have more adventures

Remember New Horizons? 
That plucky little spacecraft 
that gave us our first up-
close looks at Pluto and 
Arrokoth? Of course, we do! 
Well, it’s still out there, 
traveling deeper into the 
Kuiper Belt. Just because it 
finished its primary mission 

doesn’t mean we’re done with 
it yet. 

Every Monday, New Horizons sends back a 
little signal called a “Green Beacon”, signaling that 
it’s doing fine and hasn’t whacked into anything 
yet. To save money and fuel, though, the 
spacecraft entered hibernation mode and has been 
sleeping since June 1st, 2022. It’s going to stay 
that way until March 1, 2023. But, it’s not entirely 
asleep. Two of its instruments are still collecting 
data. The Venetia Burney Student Dust Counter is 
working, along with the charged-particle 
spectrometers called PEPSSI and SWAP. Their job 
is to collect information about the environment of 
space New Horizons is passing through. 

NASA recently extended the mission for New 
Horizons again. That makes two extensions. The 
primary mission was to get out to Pluto. The first 
extended mission got it past Arrokoth. Its Second 
Extended Mission begins on October 1 of this year 
and New Horizons has many tasks ahead of it. The 
team is currently using ground-based telescopes in 
Hawaii and Chile to look for more Kuiper Belt 
Objects. It would be great if they found some for 
the spacecraft to fly by, or study from a distance. 
While this region of space does have a population 
of objects, it’s a huge region to search. Things 
aren’t very close together. But still, it would be 
cool to see some new worlds up-close and personal. 

Most of the time New Horizons will be doing 
science that can only be done by a spacecraft in its 
unique position. It’s billions of miles from the sun 
and outfitted with unique data-collecting 
instruments. For example, since it’s moving 
through that area of space, it collects and studies 
the conditions in the KBO region. This includes its 
dust density and heliospheric conditions. But, 
that’s not all. New Horizons can also look outside 
the solar system and do a little astrophysics. It can 
monitor cosmic extragalactic background light, 

the UV radiation background, look at transiting 
exoplanets, and follow up on transient events in 
the galaxy and beyond. And, it can also be used to 
look at dark objects in the galaxy using 
microlensing. 

Once New Horizons comes out of i ts 
hibernation, the science teams are going to do 
long-planned “look-backs” at Uranus and Neptune. 
Those two worlds will be in the right positions to 
allow a look at how they reflect sunlight. The data 
from those observations could provide some ideas 
about the two planets’ internal energy balance. 

According to PI Alan Stern, there’s even more 
coming. “We also plan to make the most extensive 
and sensitive studies of the cosmological visible 
light and ultraviolet light backgrounds ever 
made,” he writes in a PI Blog entry. “Such 
measurements constrain origin theories of the 
universe while shedding new light on the total 
number of galaxies in the universe.” 

New Horizons will continue to use its particle 
and plasma spectrometer instruments as it passes 
through the Kuiper Belt. Also on its plate: making 
the first all-sky ultraviolet maps of the heliosphere 
without light interference from the sun. “And if 
that weren’t enough, those and other ultraviolet 
maps New Horizons will collect will also be used to 
study clouds and other structures in the gas of the 
very local interstellar medium – that is, the space 
between the nearest stars to the sun,” Stern 
writes. 

Seven years after the Pluto flyby, planetary 
scientists are continuing to glean information from 
the data New Horizons provided. They’ve been 
able to come up with an explanation for Pluto’s ice 
volcanoes involving multiple cryogenic eruptions. 
“The particular structures we studied are unique 
to Pluto, at least so far,” said Kelsi Singer, New 
Horizons deputy project scientist. “Rather than 
erosion or other geologic processes, cryovolcanic 
activity appears to have extruded large amounts 
of material onto Pluto’s 
exterior and resurfaced 
an entire region of the 
h e m i s p h e r e N e w 
Horizons saw up close.” 

https://www.universetoday.com/155606/eight-missions-are-getting-extensions-most-exciting-osiris-rex-is-going-to-asteroid-apophis/
https://www.universetoday.com/155606/eight-missions-are-getting-extensions-most-exciting-osiris-rex-is-going-to-asteroid-apophis/
https://www.universetoday.com/155606/eight-missions-are-getting-extensions-most-exciting-osiris-rex-is-going-to-asteroid-apophis/
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Planetary nebulae are short-lived “leftovers” of sun-
like stars. Most of these “star ghosts” only last—at most—
about 25,000 years. Usually, their clouds of debris 
disperse so broadly that they fade out fairly quickly. 
However, there’s one that has lasted at least 70,000 
years. That makes it a “grande dame” of planetary 
nebulae. 

A team of astronomers led by members of the 
Laboratory for Space Research (LSR) and the 
Department of Physics at the University of Hong Kong 
spotted this rare celestial jewel in the open star cluster 
M37. It orbits in our galaxy in the same galactic arm as 
the Sun and contains about 1,500 solar masses. The 
object, called IPHASX J055226.2+323724, is the third 
known planetary nebula associated with an open cluster 
in our galaxy. So, how do astronomers know it’s so old? 

A planetary nebula is a hot white dwarf star 
surrounded by a shell of material it ejected as it aged. In 
some planetary nebulae, the shell is roughly circular, 
while in others, it can be bi-polar-looking. The radiation 
from the star heats the nebula, which causes it to glow. 
The age of the expanding shell might seem tough to 
determine. Yet, there are ways. The team that discovered 
this object, led by HKU’s Quentin Parker, found it has a 
“kinematic age” of 70,000 years. That’s an estimate, but 
it’s a good one, based on how fast the nebula is expanding. 
The clues lie in the emission spectrum of light emitted 
from hot glowing gas in the expanding shell around the 
dying star. Those are “emission lines.” 

The team also assumed the expansion speed has 
remained effectively the same since the beginning. 
Combining all that, you get the time elapsed since dying 
the star first ejected its outer layers. In this case, it comes 
to 70,000 years. By comparison, most “typical” planetary 
nebulae only last about 5,000 to 25,000 years. That’s a 
relatively quick time, compared to the life of the star, 
which could have been around hundreds of millions or 
billions of years. 

In addition, the fact that IPHASX J055226.2+323724 
is still visible despite its age and expanded size, makes it 
doubly rare. Its location shows that it “lives on” in a 
relatively “safe” environment. That home in an open 
cluster allows the expanding gas and dust cloud to fade. If 
the star were in the interstellar medium, the shell could 
be disrupted by other influences. 

This planetary nebula’s environment inside a stellar 
cluster gave the science team more insight into the 
original star that created the nebula. Currently, it’s a 
white dwarf, the aging progenitor star after it shrinks 
down on itself and ejects its outer layers. It’s a very hot 
object that will take billions of years to cool down. When it 
was still a sun-like star, however, it was around 2-3 solar 
masses. The team was able to estimate what mass it 
contained when it first ejected the material that became 
the shell and figure out what its mass is now. Using Gaia 
distance data, they also figured out that the expanding 
shell of material is now about 3.2 parsecs across. (For 
comparison, the distance between the Sun and its nearest 
neighbor star, Proxima Centauri, is 1.3 parsecs.) That 

places the shell at the extremely large end of known 
planetary nebula sizes. 

Dr. Vasiliki Fragkou, the first author of the paper 
describing the work on this nebula, described the open 
cluster- planetary nebula (OC-PN) environment as “I am 
so excited to be able to work on these fascinating rare 
cases of OC-PN associations because they keep turning up 
important science results, like all three cases we have 
found are butterfly (bi-polar) PN in terms of shape, all are 
very faint and highly evolved, and all have Type-I 
chemistry according to their emission lines, and of course, 
all have intermediate to high progenitor masses.” 

Because this is only the third known example of a 
planetary nebula in an open star cluster in our galaxy, it 
provides interesting clues to the formation of the cluster 
where IPHASX J055226.2+323724 lives. Corresponding 
author Professor Quentin Parker pointed out that his 
group has found all three confirmed examples. “They are 
incredibly rare,” he said, “but also very important, as 
these beautiful objects allow us to independently 
determine points on the so-called initial to final mass 
relation (IFMR) for stars.” 

Initial mass function describes the distribution of 
stellar masses that form in one star-forming event in a 
given volume in space. It covers all stellar objects, from 
low-mass brown dwarfs to the most massive stars formed. 
It’s important in clusters as a way of understanding the 
range of stars they contain and, along with the existence 
of IPHASX J055226.2+323724, give insight into the 
types of stars in M37. 

Oldest planetary nebula found

The planetary nebula found in M37 (arrow points to it). 
Courtesy Laboratory for Space Research (LSR) and Department 
of Physics at The University of Hong Kong (HKU).

https://www.universetoday.com/149732/why-do-planetary-nebulae-look-the-way-they-do/
https://www.universetoday.com/149732/why-do-planetary-nebulae-look-the-way-they-do/
https://www.universetoday.com/149732/why-do-planetary-nebulae-look-the-way-they-do/
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The Summer Triangle’s Hidden Treasures 
David Prosper 

  September skies bring the lovely Summer Triangle asterism into prime position after 
nightfall for observers in the Northern Hemisphere. Its position high in the sky may make it difficult for some to 
observe its member stars comfortably, since looking straight up while standing can be hard on one’s neck! While 
that isn’t much of a problem for those that just want to quickly spot its brightest stars and member 
constellations, this difficulty can prevent folks from seeing some of the lesser known and dimmer star patterns 
scattered around its informal borders. The solution? Lie down on the ground with a comfortable blanket or mat, 
or grab a lawn or gravity chair and sit luxuriously while facing up. You’ll quickly spot the major constellations 
about the Summer Triangle’s three corner stars: Lyra with bright star Vega, Cygnus with brilliant star Deneb, 
and Aquila with its blazing star, Altair. As you get comfortable and your eyes adjust, you’ll soon find yourself able 
to spot a few constellations hidden in plain sight in the region around the Summer Triangle: Vulpecula the Fox, 
Sagitta the Arrow, and Delphinus the Dolphin! You could call these the Summer Triangle’s “hidden treasures” 
– and they are hidden in plain sight for those that know where to look! 

Vulpecula the Fox is located near the middle of the Summer Triangle, and is relatively small, like its 
namesake. Despite its size, it features the largest planetary nebula in our skies: M27, aka the Dumbbell Nebula! 
It’s visible in binoculars as a fuzzy “star” and when seen through telescopes, its distinctive shape can be 
observed more readily - especially with larger telescopes. Planetary nebulae, named such because their round 
fuzzy appearances were initially thought to resemble the disc of a planet by early telescopic observers, form 
when stars similar to our Sun begin to die. The star will expand into a massive red giant, and its gasses drift off 
into space, forming a nebula. Eventually the star collapses into a white dwarf – as seen with M27 - and 
eventually the colorful shell of gasses will dissipate throughout the galaxy, leaving behind a solitary, tiny, dense, 
white dwarf star. You are getting a peek into our Sun’s far-distant future when you observe this object! 

Sagitta the Arrow is even smaller than Vulpecula – it’s the third smallest constellation in the sky! 
Located between the stars of Vulpecula and Aquila the Eagle, Sagitta’s stars resemble its namesake arrow. It too 
contains an interesting deep-sky object: M71, an unusually small and young globular cluster whose lack of a 
strong central core has long confused and intrigued astronomers. It’s visible in binoculars, and a larger 
telescope will enable you to separate its stars a bit more easily than most globulars; you’ll certainly see why it 
was thought to be an open cluster! 

Delicate Delphinus the Dolphin appears to dive in and out of the 
Milky Way near Aquilla and Sagitta! Many stargazers identify 
Delphinus as a herald of the fainter water constellations, rising in the 
east after sunset as fall approaches. The starry dolphin appears to 

leap out of the great celestial 
ocean, announcing the arrival of 
more wonderful sights later in 
the evening.  
	 Want to hunt for more 
treasures? You’ll need a treasure 
m a p , a n d t h e N i g h t S k y 
Network’s “Trip Around the 
Triangle” handout is the perfect 
guide for your quest! Download 
one before your observing 
session at bit.ly/TriangleTrip. 
And of course, while you wait for 
the Sun to set - or skies to clear - 
you can always find out more 
about the objects and science 
hidden inside these treasures by 
checking out NASA’s latest at 
nasa.gov. 

Search around the Summer Triangle to spot some of 
its hidden treasures! To improve readability, the lines 
for the constellations of Aquilla, Lyra, and Cygnus 
have been removed, but you can find a map which 
includes them in our previous article, Spot the Stars 
of the Summer Triangle, from August 2019. These 
aren’t the only wonderful celestial sights found 
around its borders; since the Milky Way passes 
through this region, it’s littered with many incredible 
deep-sky objects for those using binoculars or a 
telescope to scan the heavens. Image created with 
assistance from Stellarium: stellarium.org 

M71 as seen by Hubble. Your own views very 
likely won’t be as sharp or close as this. 
However, this photo does show the cluster’s 
lack of a bright, concentrated core, which led 
astronomers until fairly recently to classify this 
unusual cluster as an “open cluster” rather than 
as a “globular cluster.” Studies in the 1970s 
proved it to be a globular cluster after all  – 
though an unusually young and small one! 
Credit ESA/Hubble and NASA. Source: https://
www.nasa.gov/feature/goddard/2017/
messier-71

https://stellarium.org
https://www.nasa.gov/feature/goddard/2017/messier-71
https://www.nasa.gov/feature/goddard/2017/messier-71
https://www.nasa.gov/feature/goddard/2017/messier-71
https://bit.ly/TriangleTrip
https://www.nasa.gov
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NASA’s James Webb Space Telescope has 
captured the first clear evidence for carbon dioxide 
in the atmosphere of a planet outside the solar 
system. This observation of a gas giant planet 
orbiting a Sun-like star 700 light-years away 
provides important insights into the composition 
and formation of the planet. The finding offers 
evidence that in the future Webb may be able to 
detect and measure carbon dioxide in the thinner 
atmospheres of smaller rocky planets. 

WASP-39 b is a hot gas giant with a mass 
roughly one-quarter that of Jupiter (about the 
same as Saturn) and a diameter 1.3 times greater 
than Jupiter. Its extreme puffiness is related in 
part to its high temperature (about 1,600 degrees 
Fahrenheit or 900 degrees Celsius). Unlike the 
cooler, more compact gas giants in our solar 
system, WASP-39 b orbits very close to its star – 
only about one-eighth the distance between the 
Sun and Mercury – completing one circuit in just 
over four Earth-days. The planet’s discovery, 
reported in 2011, was made based on ground-based 
detections of the subtle, periodic dimming of light 
from its host star as the planet transits, or passes 
in front of the star. 

Previous observations from other telescopes, 
including NASA’s Hubble and Spitzer space 
telescopes, revealed the presence of water vapor, 
sodium, and potassium in the planet’s atmosphere. 
Webb’s unmatched infrared sensitivity has now 
confirmed the presence of carbon dioxide on this 
planet as well. 

Transiting planets like WASP-39 b, whose 
orbits we observe edge-on rather than from above, 
can provide researchers with ideal opportunities 
to probe planetary atmospheres. 

During a transit, some of the starlight is 
eclipsed by the planet completely (causing the 
overall dimming) and some is transmitted through 
the planet’s atmosphere. 

Because different gases absorb different 
combinations of colors, researchers can analyze 
small differences in brightness of the transmitted 
light across a spectrum of wavelengths to 
determine exactly what an atmosphere is made of. 
With its combination of inflated atmosphere and 
frequent transits, WASP-39 b is an ideal target for 
transmission spectroscopy. 

The research team used Webb’s Near-Infrared 
Spectrograph (NIRSpec) for its observations of 
WASP-39b. In the resulting spectrum of the 

exoplanet’s atmosphere, a small hill between 4.1 
and 4.6 microns presents the first clear, detailed 
evidence for carbon dioxide ever detected in a 
planet outside the solar system. 

"As soon as the data appeared on my screen, 
the whopping carbon dioxide feature grabbed me,” 
said Zafar Rustamkulov, a graduate student at 
Johns Hopkins University and member of the 
JWST Transiting Exoplanet Community Early 
Release Science team, which undertook this 
investigation. “It was a special moment, crossing 
an important threshold in exoplanet sciences.” 

No observatory has ever measured such subtle 
differences in brightness of so many individual 
colors across the 3 to 5.5-micron range in an 
exoplanet transmission spectrum before. Access to 
this part of the spectrum is crucial for measuring 
abundances of gases like water and methane, as 
well as carbon dioxide, which are thought to exist 
in many different types of exoplanets. 

“Detecting such a clear signal of carbon dioxide 
on WASP-39 b bodes well for the detection of 
atmospheres on smaller, terrestrial-sized planets,” 
said Natalie Batalha of the University of California 
at Santa Cruz, who leads the team. 

Understanding the composition of a planet’s 
atmosphere is important because it tells us 
something about the origin of the planet and how it 
evolved. “Carbon dioxide molecules are sensitive 
tracers of the story of planet formation,” said Mike 
Line of Arizona State University, another member 
of this research team. “By measuring this carbon 
dioxide feature, we can determine how much solid 
versus how much gaseous material was used to 
form this gas giant planet. In the coming decade, 
JWST will make this measurement for a variety of 
planets, providing insight into the details of how 
planets form and the uniqueness of our own solar 
system.” 

Webb detects carbon dioxide in exoplanet

https://viewspace.org/interactives/unveiling_invisible_universe/detecting_other_worlds/transiting_exoplanet
https://hubblesite.org/contents/news-releases/2018/news-2018-09.html
https://webbtelescope.org/contents/articles/spectroscopy-101--types-of-spectra-and-spectroscopy
https://webbtelescope.org/contents/media/images/01FA0T08S2V810Y7ENZMGWTVDA
https://webbtelescope.org/contents/media/images/01FA0T08S2V810Y7ENZMGWTVDA
https://viewspace.org/interactives/unveiling_invisible_universe/exoplanet_diversity/atmospheres
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What’s Out Tonight?
September 2022 Sky Chart

Instructions 
Face North, South, East or 
West, then rotate the chart so 
your direction is at the bottom. 
Match the biggest stars on 
the chart to the bright-
est stars in the sky. 
The center of the 
chart is the top 
of the sky.

E
a

st H
o

rizo
n

South Horizon

W
e

st
 H

o
ri

zo
n

Top 
of the Sky

Double Star

One st
ar th

at w
ill 

beco
me tw

o when 

view
ed through a 

tele
sco

pe at
 50x 

to 100x.
Star Cluster

Globular Cluster

Planetary Nebula

Nebula

Galaxy
0–1 1 2 3 4

Magnitudes

North Horizon

Nice

Bino
cu

lar

Obje
ct

Big Dipper

Little
Dipper URSA MAJOR

URSA 
MINOR

DRACO

CEPHEUS

CASSIOPEIA

PERSEUS

CAMELOPARDALIS

LYNX

LACERTA

Miza
r

Thuban
Kochab

Merak

Dubhe

Caph

ECLIPTIC

Double

Cluster
Polaris

N
orth

Star

CA
NE

S

VE
NA

TI
CI

BO
OT

ES

CO
M

A

BE
RE

NI
CE

S

VI
RG

O

Ar
ctu

ru
s

CO
RO

NA
BO

RE
AL

IS

HE
RC

UL
ES

SE
RP

EN
S

M81/82

M
13

LYRA

CYGNUS
Deneb

Ve
ga

Albireo
M57

OPHICHUS

Rasa
lha

gue

Sabik LI
BR

A

SCORPIUS
LUPUS

Ke
ys

to
ne

IC4665

Antare
s

SERPENS

SAGITTARIUS

SCUTUM

Altair

AQUILA

DELPHINUS

SAGITTA

VULPECULA
PEGASUS

Northern
Cross

Coathanger

Cluster

M4

M22

M6

M7
Shaula

Nunki

CORONA
AUSTRALIS

CAPRICORNUS

AQUARUIS

EQUULEUS

ANDROM
EDA

M
15

Androm
eda 

G
alaxy

Swan

Nebula

Lagoon 

Nebula

Great
Square

TELESCOPIUM

MICROSCOPIUM

PISCES

Circlet

Algol

Mirphak

Almaak

TRAINGULUM

ARIES

Hamal

Alpheratz

INDUS

GRUS

PISCIS
AUSTRINUS

Fomalhaut

CETUS

M11
Easy  Double S

tar 

M
el

11
1

Saturn

Jupiter

Venus (15th of month), at magnitude –3.9, rises in the east about 1 hour 
before the Sun. Mars, at magnitude –0.3, in Taurus, rises in the east 
around 11 PM. Jupiter, at magnitude –2.9, in Pisces, rises in the east 
around 8 PM. Saturn, at magnitude +0.4, in Capricornus, sets in the 
west around 4 AM.

September 2022 Planet Notes
Distances planets are from the Earth on the 15th of this month:  
Venus: 157,000,000 miles, Mars: 81,000,000 miles, 
Jupiter: 372,000,000 miles, Saturn: 837,000,000 miles.

FREE
Visit:  WhatsOutTonight.com 

Copyright ©2022 by Ken Graun. All rights reserved. 
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or corrections to  
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Planets 
The position of any visible, naked-eye 
planet is indicated for the 15th of the 
month. If the planet moves significatnly 
during a month, other positions will  
be noted with dates. The ECLIPTIC  
is the path of the Sun through the  
sky but the planets and Moon move 
along it, too. It passes through  
the constellations of the zodiac.

OPTIMIZED FOR 12 HOURS  
AFTER SUNSET  

but can be used after that for several more hours.*

STAR CHART FOR MID-LATITUDES OF THE NORTHERN HEMISPHERE

What are those M numbers? 
They are the catalogue  
designations of objects  
complied by Charles Messier 
listing 109 of the biggest and 
brightest clusters of stars,  
nebulae and galaxies.
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What’s Out Tonight?
September 2022 Sky ChartMeteor Showers 

Next up are the ORIONIDS which peak around October 21 with 20 
meteors/hour. 

Brightest Stars 
Antares. In SCORPIUS. Magnitude +1.1. Distance: 604 ly. 

Diameter:  300 times the Sun’s. Red Supergiant. 
Altair. In AQUILA. Magnitude +0.9. Distance: 17 ly. It has a mass 

1.75 times and brightness 11 times that of our Sun. 
Arcturus. In BOOTES. Magnitude –0.04. Distance: 37 ly. 

Diameter:  26 times the Sun’s. It’s an Orange Giant. 
Deneb. In CYGNUS. Magnitude +1.3. Distance:about1500 ly. 

Burning fast & might supernova in a few million years. 
Polaris. In URSA MINOR. Magnitude +2. Distance: 431 ly. 

2,400 times brighter than the Sun. Supergiant star. 
Thuban. In DRACO. This “inconspicious” magnitude +3.7 star was, 

4740 years ago, the North Star. Notice that the inside two stars 
of the Big Dipper point to Thuban. 

Fomalhaut. In PISCES AUSTRINUS. Magnitude +1.2. Distance: 25 
ly. About 2x the size of the Sun. 

Vega. In LYRA. Magnitude +0.0. Distance: 25 ly. Rotates on axis 
once ever 12.5 hours. Mass is about 2.3 times our Sun.

SELECTED Clusters, Nebulae, Galaxies + 
ly = Light year, a unit of distance. 1 ly = 6 trillion miles. 

Albireo. This 3rd magnitude stars becomes two stars, a blue and 
gold splendor, in a telescope with just 50x. 

Andromeda Galaxy. Companion to our Milky Way Galaxy.  
Distance: 2,400,000 ly / Diameter: 120,000 ly / Mag 3.5 / 
Spans 3° x 1°. 

Coathanger Cluster. Ten stars that form the shape of a single-
wire coathanger. In VULPECULA. 

Double Cluster. Two side-by-side clusters. Distances: 7,200 ly / Di-
ameters: 63 ly / Mag 3.5 / Span 1° / 320 stars total. Best in a 
telescope. 

IC4665. A cluster of 30 stars that is best in binoculars. It spans 
an area larger than the Moon. In OPHIUCHUS. 

M4. Globular Cluster. Distance: 7,200 ly / Diameter: 68 ly /  
Mag 5.6 / Spans 30'. Contains 10,000+ stars. In SCORPIUS. 

M6. Similar to and above M7, this cluster also has 80 stars but it is 
a little fainter and 1/4 the size. In SCORPIUS. 

M7. Ptolemy’s Cluster. A great cluster, nice in binoculars or tele-
scope. About 80 stars at magnitude 3.3 spaning an area lager 
than the Moon. Can see as a “patch” with eyes. In SCORPIUS. 

M11. Wild Duck Cluster. Distance: 5,600 ly / Diameter: 23 ly / Mag 
5.8 / Spans 14' / 200 stars. 

M13. Globular Cluster. Distance: 21,000 ly / Diameter: 104 ly / Mag 
5.8 / Spans 17'. Contains 500,000 stars. In HERCULES. 

M22. Globular Cluster. Distance: 10,400 ly / Diameter: 88 ly / Mag 
5.1 / Spans 29'. 100,000+ stars. In SAGITTARIUS. 

M57. Ring Nebula (Planetary). Distance: 1360 ly / Diameter: 0.5 to 
1 ly / Mag 9 / Spans 1.3'. In LYRA. Remnants of a dying star. 

Mizar. Two stars with good eyes or binoculars. Three stars with a 
telescope at 50x. Located in the handle of the Big Dipper.

September Notes 
At the top of the sky is CYGNUS & LYRA, each containing a star 

of the Summer Triangle, respectively, Deneb and Vega. The third, 
farther below is Altair in AQUILA. To the east of the Triangle is the 
Great Square, a part of PEGASUS. CYGNUS bathes in the Milky 
Way which flows on through SAGITTARIUS hanging above the 
southwest horizon. Just to the right of SAGITTARIUS’ triangular 
base is the direction to the center of our Milky Way Galaxy where 
a giant black hole resides. Face north and above Polaris, from 
west to east are the head of DRACO, CEPHEUS and CASSIOPEIA. 
The Andromeda Galaxy, which is close to CASSIOPEIA can be seen 
with the naked eyes under dark skies.

Moon Phases 
First Quarter. Saturday, September 3,  1:08 pm, CDT 
Full Moon. Saturday, September 10,  4:59 am, CDT 
Third or Last Quarter. Saturday, September 17,  4:52 pm, CDT 
New Moon. Sunday, September 25,  4:54 pm, CDT

September Mythology 
FOR THE CENTRAL CONSTELLATIONS, NORTH TO SOUTH 

Arcas and his beautiful mother, Callisto were turned into the  
Little and Big Bears, URSA MINOR and MAJOR because of jeal-
ous Juno, wife of promiscuous Jupiter. 

During a war between the Titans and Olympians, DRACO, the 
Dragon was flung to the North and frozen in place by the cold. 

King CEPHEUS and Queen CASSIOPEIA ruled Ethiopia. Their 
beautiful daughter ANDROMEDA is being rescued by PERSEUS 
from the Sea Monster, CETUS.  

HERCULES, the  Strongman, was tasked with 12 labors to ful-
fill for a virtuous life. 

LYRA, the Lyre was invented by Mercury and mastered by 
Apollo’s son, Orpheus whose music had magical powers. 

AQUILA is Jupiter’s Eagle that carries out tasks. SAGITTAR-
IUS, the Archer is a warlike centaur. 

CYGNUS, the Swan helped Helios find the pieces of his son, 
having fallen from the chariot  that pulls the Sun across the sky. 

AQUARIUS is the Water and Cup Bearer, a servant of the gods.  
CAPRICORNUS is a “Seagoat,” the partially transformed, half-

goat, half-fish body of the god Pan who got scared and hurriedly 
escaped the monster Typhoon in order to warn Jupiter. The word 
panic is derived from Pan. 

PEGASUS, the Winged Horse is the deliverer of Jupiter’s thun-
derbolts.  Observing Tips 

If possible, observe at a dark location and when the Moon is 
not bright. A bright Moon will make it more difficult to see the 
stars and impossible to see clusters, nebulae and galaxies. Only 
a small telescope at lower magnifications, around 50x, is required 
to see the objects listed above. The planets and Moon are best 
observed with a telescope around 50x or more! To get a feel for 
the size of objects, the Moon extends 30' (30 arc minutes). The 
binocular objects are best with binoculars because these objects 
are large in size—telescopes have too much magnification.
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