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Meetings in 2023: 
January 26 – 7 p.m. 
February 23 – 7 p.m. 

March 23 – 7 p.m. 
April 27 – 7 p.m. 
May 25 – 7 p.m. 
June 22 – 7 p.m. 
July 27 – 7 p.m. 

August 24 – 7 p.m. 
September 28 – 7 p.m. 
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November – no meeting 
December – no meeting 

Meet in the pub at Primrose Retirement 
Community Use west door to enter

The Cheyenne Astronomical Society (CAS) was formed in December of 1986. The CAS is for people 
interested in astronomy who want to share their experiences and increase their knowledge of 
astronomy. Members are not required to own any equipment or to have any prior knowledge of 
astronomy. Your basic curiosity about astronomy is all you need. 

The benefits of membership in the CAS include: 
• Members receive monthly notifications where to find the current newsletter online 
• Members have access to star parties at Camp Jack and other spring, summer and fall events 
• Members are eligible for discount subscriptions to Astronomy and Sky and Telescope magazines 
• Observing sessions for special occasions such as meteor showers, comets, eclipses 

This month’s newsletter is posted online at http://www.killerrabbit.co/newsletter/

CAS membership is free, just submit the following info to  

cas@killerrabbit.co 

	 	  

Name___________________________________________________________________ 

Address ________________________________________________________________ 

Phone # ____________________________________________ 

City, State, Zip ___________________________________________________________________ 

*Email ____________________________________________________________________________ 

*Please make sure your email is legible; your monthly newsletter will be delivered by email. 

The Cheyenne Astronomical Society

http://www.killerrabbit.co/newsletter/
mailto:cas@killerrabbit.co
mailto:m_schutz@yahoo.com
http://livepage.apple.com/
mailto:cas@killerrabbit.co
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CAS Board Members  
President: Marty Curran 

cas@killerrabbit.co 

Vice President: Marv Schutz 
m_schutz@yahoo.com 

 Secretar: Marcy Curran 
cas@killerrabbit.co 

  
Upcoming Events: 

Primrose (Pub) 

February 23, 7 pm:  
Program: TBA 

www.killerrabbit.co 

Facebook

Society News 

The January CAS meeting was on another cold and 
snowy night. Welcome to winter in Wyoming, eh? 

A few of us ventured out in. The cold for the CAS 
meeting. We caught up with recent events including the 
Venus and Saturn conjunction, the upcoming Venus and 
Jupiter conjunction and Comet E3 ZTF. 

The program we on winter constellations, winter skies 
and a few upcoming events. 

The main winter constellations are Orion, Gemini, 
Auriga, Taurus, Canis Major, Canis Minor and Monoceros. 
There are 11 first magnitude stars in the winter sky. The 
reason the winter skies appear to be brighter is simply 
because there are more bright stars in the winter sky at 
once. We are looking over the nearby Orion Spiral arm 
with a lot of bright stars. 

Some of the great deep sky objects include: The Orion 
Nebula, the Horsehead Nebula, the Cone Nebula, the 
Christmas Tree Cluster, the Rosette, the Crab Nebula, the 
California Nebula, Barnard’s Loop, and some Messier 
objects: M31, M45, M44, M41, M50, M35, M36, M37, M38  
and the Hyades.  

February Planetary Highlights: 
AM Planets: Mercury through mid-month 
PM Planets:  Venus, Jupiter and Mars 
February Moon Phases:  
Full Moon February 5 
Third Quarter February 13 
New Moon February 20 
First Quarter Moon February 27	
  
Here’s a picture of Comet E3 ZTF by Jan Curtis 

captured on January 21, 2023. Also, see page 6 and 7.	

February 2023

The Cosmic Babbler

mailto:cas@killerrabbit.co
mailto:m_schutz@yahoo.com
mailto:cas@killerrabbit.co
https://www.google.com/maps/@41.1882357,-104.8022293,16z?hl=en
http://www.killerrabbit.co
https://www.facebook.com/cheyenneastro
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Shockwaves resulting from the violent collision between an 
intruder galaxy and Stephan’s Quintet are helping astronomers to 
understand how turbulence influences gas in the intergalactic 
medium. New observations with the Atacama Large Millimeter/sub-
millimeter Array (ALMA) and the James Webb Space Telescope 
(JWST) have revealed that a sonic boom several times the size of the 
Milky Way has kickstarted a recycling plant for warm and cold 
molecular hydrogen gas. What’s more, scientists uncovered the break-
up of a giant cloud into a fog of warm gas, the possible collision of two 
clouds forming a splash of warm gas around them, and the formation 
of a new galaxy.  

Stephan’s Quintet is a group of five galaxies—NGC 7317, NGC 
7318a, NGC 7318b, NGC 7319, and NGC 7320— generally located 
about 270 million light-years from Earth in the constellation Pegasus. 
The group provides a pristine laboratory for the study of galaxy 
collisions and their impact on the surrounding environment. 
Typically galaxy collisions and mergers trigger a burst of star 
formation; that’s not the case in Stephan’s Quintet. Instead, this 
violent activity is taking place in the intergalactic medium, away from 
the galaxies in places where there is little to no star formation to 
obstruct the view.  

That clean window into the Universe has allowed astronomers to 
watch what’s happening as one of the galaxies, NGC 7318b, violently 
intrudes into the group at a relative speed of roughly 800 km/second. 
At that speed, a trip from Earth to the Moon would take just eight 
minutes. “As this intruder crashes into the group, it is colliding with 
an old gas streamer that likely was caused by a previous interaction 
between two of the other galaxies, and is causing a giant shockwave to 
form,” said Philip Appleton, an astronomer and senior scientist at 
Caltech’s IPAC, and lead investigator on the project. “As the 
shockwave passes through this clumpy streamer, it is creating a 
highly turbulent, or unsteady, cooling layer, and it’s in the regions 
affected by this violent activity that we’re seeing unexpected 
structures and the recycling of molecular hydrogen gas. This is 
important because molecular hydrogen forms the raw material that 
may ultimately form stars, so understanding its fate will tell us more 
about the evolution of Stephan’s Quintet and galaxies in general.” 

The new observations using ALMA’s Band 6 (1.3mm wavelength) 
receiver allowed scientists to zoom into three key regions in extreme 
detail, and for the first time, build a clear picture of how the hydrogen 
gas is moving and being shaped on a continuous basis. 

“The power of ALMA is obvious in these observations, providing 
astronomers new insights and better understanding of these 

previously unknown processes,” said Joe Pesce, Program Officer for 
ALMA at the U.S. National Science Foundation (NSF). 

The region at the center of the main shock wave, dubbed Field 6, 
revealed a giant cloud of cold molecules that is being broken apart and 
stretched out into a long tail of warm molecular hydrogen and 
repeatedly recycled through these same phases. “What we’re seeing is 
the disintegration of a giant cloud of cold molecules in super-hot gas, 
and interestingly, the gas doesn’t survive the shock, it just cycles 
through warm and cold phases,” said Appleton. “We don’t yet fully 
understand these cycles, but we know the gas is being recycled 
because the length of the tail is longer than the time it takes for the 
clouds it is made from to be destroyed.” 

This intergalactic recycling plant isn’t the only strange activity 
resulting from the shockwaves. In the region dubbed Field 5, 
scientists observed two cold gas clouds connected by a stream of 
warm molecular hydrogen gas. Curiously, one of the clouds— which 
resembles a high-speed bullet of cold hydrogen gas colliding with a 
large thread-like filament of spread out gas— created a ring in the 
structure as it punched through. The energy caused by this collision is 
feeding the warm envelope of gas around the region, but scientists 
aren’t quite sure what that means because they don’t yet have 
detailed observational data for the warm gas. “A molecular cloud 
piercing through intergalactic gas, and leaving havoc in its wake, may 
be rare and not yet fully understood,” said Bjorn Emonts, an 
astronomer at NRAO and a co-investigator on the project. “ But our 
data show that we have taken the next step in understanding the 
shocking behavior and turbulent life-cycle of molecular gas clouds in 
Stephan’s Quintet.”    

Perhaps the most “normal” of the bunch is the region dubbed 
Field 4, where scientists found a steadier, less turbulent environment 
that allowed hydrogen gas to collapse into a disk of stars and what 
scientists believe is a small dwarf galaxy in formation. “In field 4, it is 
likely that pre-existing large clouds of dense gas have become 
unstable because of the shock, and have collapsed to form new stars 
as we expect,” said Pierre Guillard, of the Institut d’Astrophysique de 
Paris and a co-investigator on the project, adding that all of the new 
observations have significant implications for theoretical models of 
the impact of turbulence in the Universe. “The shock wave in the 
intergalactic medium of Stephan’s Quintet has formed as much cold 
molecular gas as we have in our own Milky Way, and yet, it forms 
stars at a much slower rate than expected. Understanding why this 
material is sterile is a real challenge for theorists. Additional work is 
needed to understand the role of high levels of turbulence and 
efficient mixing between the cold and hot gas.” 

Prior to the ALMA observations, scientists had little idea all of 
this was playing out in the Quintet’s intergalactic medium, but it 
wasn’t for lack of trying. In 2010, the team used NASA’s Spitzer Space 
Telescope to observe Stephan’s Quintet and discovered large clouds of 
warm— estimated to be between 100° to 400° K, or roughly -280° to 
260° F — molecular hydrogen mixed in with the super-hot gas. “These 
clouds should have been destroyed by the large-scale shockwave 
moving through the group, but weren’t. And we wanted to know, and 
still want to know, how did they survive?” said Appleton.  

To solve the mystery, the team needed more and different 
technological power and capability. ALMA’s first light occurred more 
than a year later, in late 2011 and JWST captured its first images 
earlier this year. The combination of these powerful resources has 
provided strikingly beautiful infrared images of Stephan’s Quintet, 
and a tantalizing, though incomplete, understanding of the 
relationship between the cold, warm molecular, and ionized hydrogen 
gases in the wake of the giant shockwave. The team now needs 
spectroscopic data to unlock the secrets of the warm molecular 
hydrogen gas. 

“These new observations have given us some answers, but 
ultimately showed us just how much we don’t yet know,” said 
Appleton. “While we now have a better understanding of the gas 
structures and the role of turbulence in creating and sustaining them, 
future spectroscopic observations will trace the motions of the gas 
through the doppler effect, tell us how fast the warm gas is moving, 
allow us to measure the temperature of the warm gas, and see how the 
gas is being cooled or warmed by the shockwaves. Essentially, we’ve 
got one side of the story. Now it’s time to get the other.” 

A team of astronomers using the ALMA and JWST discovered a recycling plant for warm 
and cold molecular hydrogen gas in Stephan’s Quintet, and it’s causing mysterious things to 
happen. At left: Field 6, which sits at the center of the main shock wave, is recycling warm 
and cold hydrogen gas as a giant cloud of cold molecules is stretched out into a warm tail of 
molecular hydrogen over and over again. At center: Field 5 unveiled two cold gas clouds 
connected by a stream of warm molecular hydrogen gas characterized by a high-speed 
collision that is feeding the warm envelope of gas around the region. At right: Field 4 
revealed a steadier, less turbulent environment where hydrogen gas collapsed, forming what 
scientists believe to be a small dwarf galaxy in formation. Credit: ALMA (ESO/NAOJ/
NRAO)/JWST/ P. Appleton (Caltech), B.Saxton (NRAO/AUI/NSF)

Shockwave shaping Stephen’s Quintet 

https://www.ipac.caltech.edu/
https://public.nrao.edu/news/alma-opens-its-eyes/
https://www.nasa.gov/webbfirstimages
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In the blazing upper atmosphere of the 
Sun, a team of scientists have found new clues 
that could help predict when and where the 
Sun’s next flare might explode. 

Using data from NASA’s Solar Dynamics 
Observatory, or SDO, researchers from 
NorthWest Research Associates, or NWRA, 
identified small signals in the upper layers of 
the solar atmosphere, the corona, that can 
help identify which regions on the Sun are 
more likely to produce solar flares – energetic 
bursts of light and particles released from the 
Sun. 

They found that above the regions about to 
flare, the corona frequently produced small-
scale flashes – like small sparklers before the 
big fireworks. 

This information could eventually help 
improve predictions of flares and space 
weather storms – the disrupted conditions in 
space caused by the Sun’s activity. Space 
weather can affect Earth in many ways: 
producing auroras, endangering astronauts, 
disrupting radio communications, and even 
causing large electrical blackouts. 

Scientists have previously studied how 
activity in lower layers of the Sun’s 
atmosphere – such as the photosphere and 
chromosphere – can indicate impending flare 
activity in active regions, which are often 
marked by groups of sunspots, or strong 
magnetic regions on the surface of the Sun 
that are darker and cooler compared to their 
surroundings. The new findings, published in 
The Astrophysical Journal, add to that 
picture. 

“ We c a n ge t s o m e ve r y d i f fe r e n t 
information in the corona than we get from 
the photosphere, or ‘surface’ of the Sun,” said 
KD Leka, lead author on the new study who is 
also a designated foreign professor at Nagoya 
University in Japan. “Our results may give us 
a new marker to distinguish which active 
regions are likely to flare soon and which will 
stay quiet over an upcoming period of time.” 

Flashes on the sun may help predict flares 

Two images of a solar active region (NOAA AR 2109) taken by SDO/
AIA show extreme-ultraviolet light produced by million-degree-hot 
coronal gas (top images) on the day before the region flared (left) and 
the day before it stayed quiet and did not flare (right). The changes in 
brightness (bottom images) at these two times show different patterns, 
with patches of intense variation (black & white areas) before the flare 
(bottom left) and mostly gray (indicating low variability) before the 
quiet period (bottom right). Credits: NASA/SDO/AIA/Dissauer et al. 
2022

January 19 giant sunspots AR3190 Credit: SDO/HMI

https://doi.org/10.3847/1538-4357/ac9c04
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If you go outside on any February evening, about 
an hour after sunset, and face south you will see 
three equally bright stars in a row. These three 
bright stars are a well-known group of stars – in 
Orion - known as the Belt of Orion. The Belt of Orion 
is located on the celestial equator; the imaginary 
line that divides the sky into the northern and 
southern celestial hemispheres. 

O r i o n t h e H u n t e r i s a b i g a n d b r i g h t 
constellation, and at least part of Orion is visible 
from any location on Earth. Orion is visible from late 
fall to early spring in the evening sky. Orion is an 
hourglass shape with the hunter’s “shoulders” 
marked by the brilliant stars Betelgeuse and 
Bellatrix and the “feet” marked by the brilliant stars 
Saiph and Rigel. 

The Belt stars from left to right are Alnitak, 
Alnilam, and Mintaka. The belt stars of Orion are 
located between 700 to 1400 light years away from 
us; which means we are seeing the light from these 
bright stars as they existed 700 to 1400 years ago. 
The three stars are all larger and hotter than our 
sun. Our sun is about 865,000 miles in diameter and 
has a surface temperature of 10,000 degrees 
Fahrenheit. 

Alnitak is a triple star system and is the eastern 
star in the Belt of Orion. The star system is located 
about 736 light years from Earth and is 100,000 
times more luminous than our sun. The combined 
magnitude of the system is 1.72. The primary star is 
a close binary star composed of a blue supergiant 
and a blue dwarf. The supergiant is about 27 times 
more massive than our sun and has a diameter 19 
times that of the sun. It is the brightest blue 
supergiant known with a luminosity 180,000 times 
that of the sun. The blue dwarf has a mass about 19 
times that of the sun with a diameter about seven 
times the diameter of the sun. The third star in the 
Alnitak system is a 4th magnitude star that orbits 
the main pair of stars in a period of 1500 years. 
Alnitak is located near the famous Horsehead 
Nebula in Orion.   

Alnilam is the middle star in Orion’s Belt. 
Alnilam is located 1340 light years away from 
Earth. The star is a large blue supergiant star and 
appears to have a magnitude of 1.7; making it the 
30th brightest star in the sky. It is also the fourth 
brightest star in Orion after Rigel, Betelgeuse, and 
Bellatrix. Alnilam is a variable star so its brightness 
fluctuates. Alnilam will become a red supergiant 
over the next million years and eventually end its 
life as a supernova explosion. Alnilam is about 30 

t i m e s t h e 
diameter of 
the sun and 
3 7 5 , 0 0 0 
times more 
luminous.  

Mintaka is 
the star on the 
r i g h t s i d e o f 
Orion’s Belt. It is a 
binary star system 
located over 900 
light years distant. 
It has an apparent 
magnitude of 2.21. 
It is about 90,000 
t i m e s m o r e 
luminous than our 
s u n a n d i s 2 0 
t i m e s m o r e 
massive. The system is an eclipsing binary system; 
the two stars orbit each other every 5.73 days. 

After finding the Belt of Orion, look for three 
stars forming a diagonal line below the Belt known 
as Orion’s Sword. The “fuzzy” star in the middle of 
the sword is not a star at all; it is the well-known 
Orion Nebula. This Nebula is visible to the unaided 
eye and shows its nebulous glow in binoculars. The 
Orion Nebula is a giant stellar nursery where 
massive stars are being born and are part of the 
much larger Orion Molecular Cloud. Even a modest 
telescope can resolve the Trapezium - four young, 
hot stars recently born in the Orion Nebula - located 
in the center of the nebula.  

It is interesting to note the stars making up the 
Belt Stars of Orion were born from the same stellar 
nebula and are moving through space together. That 
means they appeared pretty much the same in 
ancient times they do now and will remain the same 
striking three stars in a row far in the future. Most 
of the stars that form our constellations aren’t 
traveling through space together so over the 
centuries those familiar star patterns change. 

Additionally, the Belt of Orion can help you locate 
Sirius, the brightest star in the sky. Just extend a 
line to the east from the belt stars and you find the 
dazzling Sirius located in the constellation of Canis 
Major. If you extend the belt stars to the west you 
will find Aldebaran, a reddish star in Taurus and 
part of the Hyades Star Cluster. Extend that same 
line further and you’ll find the famous star cluster 
known as the Pleiades. Also, Mars is currently near 
these two famous star clusters. 

Star tales
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Comet C/2022 E3 (ZTF)

On February 1 and 2, Comet C/2022 E3 (ZTF) 
will reach its closest point to Earth (0.29 AU/ 27 
million miles). At that point, it’ll still be more than 
100 times the moon’s distance away. With a first 
quarter moon on January 28, the moon is setting 
just after midnight. For those who wish to view 
the comet around closest approach (perigee), the 
viewing is better in the morning hours after the 
moon has set. The comet is visible without optical 
aid from a dark site. You can always use 
binoculars or a telescope to spot this green visitor 
from the outer solar system. 

During its closest approach to Earth, the 
comet will be in the direction of the constellation 
Camelopardalis. It will also be close to the borders 
of Ursa Major and Ursa Minor.  

Clouded out? The Virtual Telescope Project 
will show the comet’s close pass live starting at 
9:00 p.m. MST on February 1. 

The last time this comet passed near the sun 
was 50,000 years ago, when Neanderthals walked 
the Earth. Now, as the comet returns, it could be 
the brightest comet of 2023. 

So, how bright is it, and how bright might it 
get? So far, it has pretty much followed the 
predicted curve as it has approached the sun. Will 
the comet get as bright as magnitude 5.0 when it’s 
closest to Earth? We’ll keep tracking it to find out. 

Also, keep in mind that magnitude 5 is only as 
bright as the dimmest stars that you can see from 
a non-light-polluted site. Additionally, the light 
from a comet is not a bright point, but a fuzzy, 
diffuse spot. So, train your eyes to look for the 

lighter haze on the background sky and you 
might see it! It helps to find it first in binoculars 
and then look without optical aid. 

If it’s your first attempt to locate a comet, try 
on February 10, 2023, when the comet will 
appear extremely  close to Mars. Also, sky 
enthusiasts as well as casual photographers can 
try to capture images of this comet that night. 
You can point a camera toward its approximate 
location in the sky and take long-exposure 
photos of 20 to 30 seconds. The images may 
reveal a fuzzy, tailed object. Indeed, using this 
technique, many have been able to photograph a 
comet even if they don’t see it visually. 

See a finder chart for February on the 
following page.

Finder chart from Heaven’s Above when the comet is 
near Mars.

Photo by Bob Asher

https://earthsky.org/space/what-is-the-astronomical-unit
https://earthsky.org/moon-phases/first-quarter/
https://earthsky.org/moon-phases/first-quarter/
https://www.merriam-webster.com/dictionary/perigee
https://earthsky.org/constellations/camelopardalis-the-giraffe-north-circumpolar/
https://earthsky.org/constellations/ursa-major-great-bear-big-dipper/
https://earthsky.org/constellations/ursa-minor-lesser-bear-little-dipper/
https://www.virtualtelescope.eu/webtv/
https://earthsky.org/astronomy-essentials/what-is-stellar-magnitude/
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Comet finder chart for February 
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NEW MOON:  A new moon occurs when the 
moon is located between the Sun and the 
Earth from our point of view.  It rises and sets 
with the Sun. We don't see it because the light 
of the Sun is reflecting off the dark side of the 
Moon.   The dark side of the Moon is the back 
side which we can never see here from Earth. 
The Moon itself does not shine, it only reflects 
the light of the Sun which shines upon it. 

WAXING CRESCENT: A few days after a new 
Moon, the moon rises a few hours later than 
the Sun and is seen as a narrow crescent in 
the Western evening sky soon after sunset.  
The right side of the moon is lit.   The Moon is 
in the sky all day, following the Sun across the 
sky.  The waxing crescent moon sets a few 
hours after the Sun. 

FIRST QUARTER: Seven or eight days after a 
new moon, the Moon rises about noon roughly 
6 hours after the Sun rises.   It shines half by 
day and half by night. It is 1/4 of a day behind 
the Sun, and 1/4 of the way in its revolution 
around the Earth. This phase is known as first 
quarter.   The right half side of the   Moon is 
now brightly reflecting light. 

GIBBOUS MOON:  As the Moon continues to 
become more fully illuminated on its way 
towards a full Moon, it rises later in the day 
and shines early into the morning hours.  The 
left fourth crescent of the Moon is the only 
part of the Moon not shining.  A gibbous Moon 
outshines most stars. 

FULL MOON:  2 weeks after a new Moon, a 
beautiful, fully illuminated Moon rises as the 
Sun sets.  It shines all night long until the Sun 
rises.   It is 12 hours later in the sky than the 
Sun and 1/2 of its way through it's revolution 
around the Earth. A full Moon outshines all 
but the brightest of stars. 

WANING GIBBOUS:  As the Moon begins to 
wane and lose light on the right side, it rises 
later each day after sunset and shines later in 
the morning sky.   It still is brighter than 
many stars. 

THIRD QUARTER:  It is also known as a last 
quarter moon. Three weeks after a new Moon, 
one week after a full Moon, and one week 
before a new Moon, the last quarter Moon 
rises at midnight.  It is 3/4 of the way through 
its orbit around the Earth.  The entire left side 
of the Moon is now illuminated.  The third 
quarter Moon sets at noon. 

WANING CRESCENT: As the moon continues 
to lose light on its right side, it becomes a 
narrow crescent again.   The waning crescent 
Moon rises only hours before the Sun.  The 
Moon spends more time in the daylight sky on 
its way towards becoming a new Moon and 
beginning a new orbit around the Earth. 

*We always see the same side of the Moon 
because it rotates on it's axis in the same 
period of time it takes to rotate around the 
Earth causing the same side to always face 
towards the Earth.

Phases of the moon 
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An odd and still-unexplained parade of 
meteors on this date dazzled viewers in Canada, 
the northeastern United States, and ships in the 
Atlantic all the way down to Brazil. The origin of 
the event called the Great Meteor Procession of 
1913, after more than a century, is still unknown. 

This procession of meteors was unlike other 
meteor events, where zippy streaks of light all 
radiate outward from a single point. The February 
9, 1913, meteors appeared to cross the sky in 
formation, on nearly identical paths. Their pace 
across the sky was stately and measured.  

Another difference between your average 
meteor and the 1913 procession was that normal 
meteors tend to plunge into Earth’s atmosphere 
and vaporize due to friction with the air. Meteors 
in annual showers last only seconds. The 1913 
meteors appeared to travel almost horizontally, 
nearly parallel to the Earth’s surface, and thus 
they remained visible to a single observer for 
about a minute, and the entire procession took 
several minutes to pass by. 

Plus, observers reported rumblings and other 
strange sounds, suggesting the 1913 meteors 
could have been relatively close to Earth when 
they disintegrated. 

Some astronomers later concluded that – 
because all sightings of the meteor procession 
occurred along a great circle arc – the source had 
been a small, short-lived natural satellite of Earth 
– a temporary second moon. Other theories 
attempted to prove there was a radiant point for 

this shower, just as for any ordinary 
meteor shower.  
The densely populated northeastern 
United States was cloudy on the evening 
of February 9, 1913. So 30 million 
potential observers were for the most 
part unaware of the phenomenon. A 
1913 report in the Journal of the Royal 
Astronomical Society of Canada by 
Clarence Chant, who collected over 100 
eyewitness reports of the event, 
described the scene like this: 
A huge meteor appeared traveling from 
northwest by west to southeast, which, 
as it approached, was seen to be in two 
parts and looked like two bars of flaming 
material, one following the other. They 
were throwing out a constant stream of 

sparks and after they had passed they shot out 
balls of fire straight ahead that travelled more 
rapidly than the main bodies. 

They seemed to pass over slowly and were in 
sight about five minutes. Immediately after their 
disappearance in the southeast a ball of clear fire, 
that looked like a big star, passed across the sky in 
their wake. This ball did not have a tail or show 
sparks of any kind. Instead of being yellow like the 
meteors, it was clear like a star. 

Don Olson of Texas State University and Steve 
Hutcheon of the Astronomical Association of 
Queensland, Australia, have studied this 
phenomenon. Sifting through a vast array of 
archival material, the team discovered seven 
ship’s reports, all previously unknown, extending 
the established track of the procession by an 
additional thousand miles. They reported their 
results in a 2013 issue of Sky & Telescope 
magazine.  

Meanwhile, the exact origin of the meteors in 
the 1913 meteor procession is still a mystery and 
may never be known for sure. 

  

Great Meteor Precession 1913 

Canadian artist Gustav Hahn painted his impression of what the 1913 Great Meteor 
Procession looked like. Image via Gustav Hahn/ Wikimedia Commons. 

https://commons.wikimedia.org/wiki/File:Gustav_Hahn_-_1913_Great_Meteor_Procession.jpg


10

This article is distributed by NASA Night Sky Network  
The Night Sky Network program supports astronomy clubs across the USA dedicated 
to astronomy outreach. Visit nightsky.jpl.nasa.gov to find local clubs, events, and 
more! 

Spot the King of Planets: Observe Jupiter 
David Prosper 

  
Jupiter is our solar system’s undisputed king of the planets! Jupiter is bright and easy to spot from our vantage point on 

Earth, helped by its massive size and banded, reflective cloud tops. Jupiter even possesses moons the size of planets: 
Ganymede, its largest, is bigger than the planet Mercury. What’s more, you can easily observe Jupiter and its moons with a 
modest instrument, just like Galileo did over 400 years ago. 

Jupiter’s position as our solar system’s largest planet is truly earned; you could fit 11 Earths along Jupiter’s diameter, 
and in case you were looking to fill up Jupiter with some Earth-size marbles, you would need over 1300 Earths to fill it up – 
and that would still not be quite enough! However, despite its awesome size, Jupiter’s true rule over the outer solar system 
comes from its enormous mass. If you took all of the planets in our solar system and put them together they would still only 
be half as massive as Jupiter all by itself. Jupiter’s mighty mass has shaped the orbits of countless comets and asteroids. Its 
gravity can fling these tiny objects towards our inner solar system and also draw them into itself, as famously observed in 
1994 when Comet Shoemaker-Levy 9, drawn towards Jupiter in previous orbits, smashed into the gas giant’s atmosphere. 
Its multiple fragments slammed into Jupiter’s cloud tops with such violence that the fireballs and dark impact spots were not 
only seen by NASA’s orbiting Galileo probe, but also observers back on Earth!  

Jupiter is easy to observe at night with our unaided eyes, as well-documented by the ancient astronomers who carefully 
recorded its slow movements from night to night. It can be one of the brightest objects in our nighttime skies, bested only by 
the Moon, Venus, and occasionally Mars, when the red planet is at opposition. That’s impressive for a planet that, at its 
closest to Earth, is still over 365 million miles (587 million km) away. It’s even more impressive that the giant world remains 
very bright to Earthbound observers at its furthest distance: 600 million miles (968 million km)! While the King of Planets 
has a coterie of around 75 known moons, only the four large moons that Galileo originally observed in 1610 – Io, Europa, 
Ganymede, and Calisto – can be easily observed by Earth-based observers with very modest equipment. These are called, 
appropriately enough, the Galilean moons. Most telescopes will show the moons as faint star-like objects neatly lined up close 
to bright Jupiter. Most binoculars will show at least one or two moons orbiting the planet. Small telescopes will show all four 
of the Galilean moons if they are all visible, but sometimes they can pass behind or in front of Jupiter, or even each other. 
Telescopes will also show details like Jupiter’s cloud bands and, if powerful enough, large storms like its famous Great Red 
Spot, and the shadows of the Galilean moons passing between the Sun and Jupiter. Sketching the positions of Jupiter’s 
moons during the course of an evening - and night to night – can be a rewarding project!  You can download an activity guide 
from the Astronomical Society of the Pacific at bit.ly/drawjupitermoons 

NASA’s Juno mission currently orbits Jupiter, one of just nine spacecraft to have visited this awesome world. Juno 
entered Jupiter’s orbit in 2016 to begin its initial mission to study this giant world’s mysterious interior. The years have 
proven Juno’s mission a success, with data from the probe revolutionizing our understanding of this gassy world’s guts. 
Juno’s mission has since been extended to include the study of its large moons, and since 2021 the plucky probe, 
increasingly battered by Jupiter’s powerful radiation belts, has made close flybys of the icy moons Ganymede and Europa, 
along with volcanic Io. In 2024 NASA will launch the Europa Clipper mission to study this world and its potential to host life 
inside its deep subsurface oceans in much more detail. Find the latest discoveries from Juno and NASA’s missions at 
nasa.gov. 

The Cosmic Babbler

Look for Jupiter as it forms one of the points of a celestial triangle, along with 
Venus and a very thin crescent Moon, the evening of February 22, 2023. This trio 
consists of the brightest objects in the sky – until the Sun rises! Binoculars may 
help you spot Jupiter’s moons as small bright star-like objects on either side of the 
planet. A small telescope will show them easily, along with Jupiter’s famed cloud 
bands. How many can you count? Keep watching Jupiter and Venus as the two 
planets will continue to get closer together each night until they form a close 
conjunction the night of March 1. Image created with assistance from Stellarium.  

This stunning image of Jupiter’s cloud tops was taken by NASA’s 
Juno mission and processed by Kevin M. Gill. You too can create 
amazing images like this, all with publicly available data from Juno. 
Go to missionjuno.swri.edu/junocam to begin your image 
procession journey – and get creative!   
Full Image Credit: NASA/JPL-Caltech/SwRI/MSSS; Processing: 
Kevin M. Gill, license: CC BY 2.0) https://creativecommons.org/
licenses/by/2.0/ Source: https://apod.nasa.gov/apod/
ap201123.html 

http://nightsky.jpl.nasa.gov
https://bit.ly/drawjupitermoons
https://www.nasa.gov/
https://missionjuno.swri.edu/junocam
https://creativecommons.org/licenses/by/2.0/
https://creativecommons.org/licenses/by/2.0/
https://apod.nasa.gov/apod/ap201123.html
https://apod.nasa.gov/apod/ap201123.html
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What’s Out Tonight?
February 2023 Sky Chart

Instructions 
Face North, South, East or West, 
then rotate the chart so your direc-
tion is at the bottom. Match 
the biggest stars on the 
chart to the brightest 
stars in the sky. 
The center of 
the chart is 
the top of 
the sky.
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Planets 
The position of any visible, naked-eye 
planet is indicated for the 15th of the 
month with a size matching its magni-
tude. 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.

Venus, at magnitude –4.0, sets in the west about 2 hours after the Sun. 
Mars, at magnitude +0.1, in Taurus, sets in the west around 3 AM. 
Jupiter, at magnitude –2.1, in Pisces, sets in the west about 4.5 hours 
after the Sun. Saturn is too close to the Sun to be seen.

February 2023 Planet Notes (15th of each month)

Distances planets are from Earth the 15th of this month:  
Venus: 134,000,000 miles, Mars: 93,000,000 miles 
Jupiter: 522,000,000 miles, Saturn: 1,004,000,000 miles.

FREE
Visit:  WhatsOutTonight.com 

Copyright ©2023 by Ken Graun. All rights reserved. 
Free for individual or group use but  

absolutely not to be sold. Please  
direct questions, suggestions  

or corrections to  
ken@kenpress.com

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 110 of the biggest and 
brightest clusters of stars,  
nebulae and galaxies.

OPTIMIZED FOR 12 HOURS  
AFTER SUNSET  

but can be used after that for several more hours.*
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What’s Out Tonight?
February 2023 Sky ChartMeteor Showers 

Next up are the LYRIDS which peak around April 22 with 15–20  
meteors/hour. 

Brightest Stars 
Aldebaran. In TAURUS. Magnitude +1. Distance: 65 ly. Orange 

Giant star 45 times the diamter of our Sun. 
Betelgeuse. In ORION. Magnitude +0.56. Distance:  428 ly. 

Red Supergiant with a diameter 650 times the Sun‘s. 
Capella. In AURIGA. Magnitude +0.1. Distance: 42 ly. 

Diameter:  15 times the Sun’s. It’s actually 4 orbiting stars. 
Castor. In GEMINI. Magnitude +1.6. Distance:  52 ly.  

Favorite double star that is twice the diameter of the Sun. 
Mirach. In ANDROMEDA. Magnitude +2.1. Distance: 199 ly. 

Diameter:  89 times the Sun’s. 
Mirphak. In PERSEUS. Magnitude +1.8. Distance: 592 ly. 

Diameter:  64 times the Sun’s. 
Polaris. In URSA MINOR. Magnitude +2. Distance: 431 ly. 

2,400 times brighter than the Sun. Supergiant star. 
Pollux. In GEMINI. Magnitude +1.2. Distance:  34 ly.  

Diameter is 8.8 times the Sun’s & 46 times brighter. 
Rigel. In ORION. Magnitude +1.3. Distance: 3200 ly. 

Diameter:  222 times the Sun’s. Blue-White Supergiant. 
Sirius. Rising in CANIS MAJOR. Magnitude –1.44. Distance:  8.6 ly. 

The very brightest star in the whole sky but some planets, like 
Jupiter and Venus, are brighter. It has a diameter 1.8 times that 
of the Sun and is 23 times brighter. 7th closest star to us. 

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

Our Moon (and Sun) spans 30' (30 arc minutes) or 1/2°. 
Alpha Persei Cluster. Distance: 600 ly / Diameter: 31 ly /  
Mag 1.2 / Spans 3° / 30 stars. In PERSEUS. 

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

Castor Double Star. Favorite double star. Need a telescope with 
50x to 100x to see Castor separate into two stars. Magni-
tudes of two stars are 1.9 and 3.0. In GEMINI. 

Double Cluster. Two side-by-side clusters. Distances: 7,200 ly / 
Diameters: 63 ly / Mag 3.5 / Span 1° / 320 stars total. Best in 
a telescope but visible with eyes in dark skies. In PERSEUS. 

M35. Cluster. Distance: 3000 ly / Diameter: 24 ly / Mag 5 / Spans 
28' / 200 stars. In GEMINI. 

M34. Large Cluster. Distance: 1,400 ly / Diameter: 14 ly / Mag 5.2 
/ Spans 35' / 60 stars. Try with binoculars, too. In PERSEUS. 

M36. Cluster. Distance: 3,700 ly / Diameter: 13 ly / Mag 6.0 / 
Spans 12' / 60 stars. Try with binoculars, too. In AURIGA. 

M37. Cluster. Distance: 4,200 ly / Diameter: 29 ly / Mag 5.6 / 
Spans 24' / 150 stars. Try with binoculars, too. In AURIGA. 

M42. Orion Nebula. Brightest nebula in the northern sky. About 
30 ly in diameter and 1,760 ly away. Mag 4 / Spans 1°. 

M44. Beehive Cluster. Distance: 610 ly / Diameter: 16 ly /  
Mag 3 / Spans 1.6° / 50 stars. In CANCER. 

Pleiades. Cluster. Spans about 2° in sky or 4 Moon diameters. 
To the eyes, it looks like a little dipper but it is NOT the Little 
Dipper!  Distance: 440 ly / Diameter: 15 ly / Mag 1.2 / 100 
stars. In TAURUS.

February Notes 
The bright Winter constellations of CANIS MAJOR/MINOR, 

ORION, GEMINI, TAURUS and AURIGA dominate the southern sky 
with Orion sitting due south, home to the Great Orion Nebula. 
Orion’s Betelgeuse, with Sirius and Procyon, form the Winter 
Triangle. The three stars, Mintaka, Alnilam & Alnitak (from 
highest to lowest) form the Belt of Orion and point to Sirius. 
Near the western horizon, “tilted” and looking more like a dia-
mond, is the Great Square, part of PEGASUS. Rising in the east 
is LEO with its reverse question mark (the Sickle) punctuated by 
the kingly star, Regulus. Nearby is CANCER containing the Beehive 
cluster, a very nice sprinkle of stars seen easily with binoculars.

Moon Phases 
Full Moon. Sunday, February 5,  12:31 pm, CT 
Third or Last Quarter. Monday, February 13,  10:03 am, CT 
New Moon. Monday, February 20,  1:09 am, CT 
First Quarter. Monday, February 27,  2:07 am, CT 

Mythology 
FOR THE CENTRAL CONSTELLATIONS, NORTH TO SOUTH 

King CEPHEUS and Queen CASSIOPEIA ruled Ethiopia. Their 
daughter ANDROMEDA is being rescued by PERSEUS from the 
Sea Monster, CETUS. Andromeda was to be sacrificed to Cetus 
because Cassiopeia boasted of her and her daughter’s beauty. 

AURIGA, the Charioteer supervised the royal livestock, in-
cluding a goat that provided milk for growing Jupiter. 

The Pleiades or Seven Sisters rise before ORION, out-of-reach 
of his amorous clutches. Orion is a great Hunter and battles the 
Bull, TAURUS. Below his feet is LEPUS, the Hare. At his back is 
the ultimate prize for any hunter, the Unicorn, MONOCEROS. 
His Big and Little Hunting Dogs, CANIS MAJOR and MINOR fol-
low. ERIDANDUS, the River is before Orion, representing the 
water of life. 

GEMINI is the warlike Twins, Pollux and Castor, protectors of 
seafarers. Pollux is immortal but Castor is not. 

Regulus, the brightest star in LEO, the Lion has several mean-
ings including regal, king and mighty. Before him is CANCER, 
the Crab sent to prevent HERCULES from killing the nine-headed 
HYDRA as one of his twelve labors toward a virtuous life. 

Observing Tips for above Objects 
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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