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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  
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Society News 
 The February CAS meeting was on a typical Wyoming 
winter night - it was cold, windy and snowy. 
 Marcy gave a program on Aurora. 
 The program started with several gorgeous pictures of 
Aurora a sight most of us astronomers never grow tired of 
seeing. 
 Marcy then briefly explained how aurora occurs.  When 
the Sun has a massive solar flare (a coronal mass ejection) it 
releases a lot of extra charges particles in to the solar wind.  
The Earth has a magnetic field that has a magnetosphere 
where the solar wind is bent around the Earth and protects the 
Earth from this harmful radiation.  The solar wind does get 
funneled in to the North and South pole so there is always an 
auroral oval over the north and south pole.  When there has 
been a solar flare our magnetic field is bombarded with those 
charged particles and more radiation funnels in expanding the 
aurora making it more likely to be visible from lower latitudes. 
 Aurora can be fleeting, even if a major storm is predicted 
it doesn’t mean you’ll see anything and sometimes aurora are 
visible even though we are expecting a major storm. 
 For unknown reasons aurora seem more common around 
the equinoxes.   
 Aurora can display different shapes, brightness and 
colors.  Often the eye can’t see the color that a camera will 
record.  There can be arcs, rays, veils, rays and patches.  They 
can pulsate, move, remain steady and come and go during the 
night.  The shapes can combine like overlapping rays making a 
curtain of overlapping rays or a corona is looking at a bunch of 
rays directly overhead. 
 Aurora are from about 60 to 200 miles up and when the 
solar wind excites atoms in our atmosphere we can see 
different colors based on the chemical composition of that 
element.  The Space station is above the aurora so they will 
see the top of the spikes (rays) from space. 
 Aurora have been detected on the other planets in our 
solar system. 
 There are many great apps to monitor current aurora 
condit ions and predict ions.  A great website is 
spaceweather.com 
 Happy Aurora Hunting! 
 See aurora facts in this newsletter. 

March 2023
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Aurora 
• At the North and South Magnetic Poles of our planet 

Earth, we see the sky light up, flash and shimmer. 
We call this effect an aurora. In the northern 
hemisphere it is called the Aurora borealis, also 
known as the "Northern Lights". In the southern 
hemisphere, it is called Aurora australis, also known 
as the "Southern Lights”. 

Interesting Aurora Facts: 
• Particles too small to see with our eyes, called 

plasma, stream away from the Sun traveling at 
1,000,000 mph. This stream of particles is called the 
Solar Wind. 

• Plasma is made up of mainly electrons with some 
protons. 

• The Solar wind takes 40 hours to reach our plant's 
atmosphere because the Earth is 92,960,000 miles 
away from the Sun. 

• The Solar wind comes into contact with the gases in 
the Earth's atmosphere and the Earth's magnetic 
field. This causes the gases in our atmosphere to 
light up and this is what we call an aurora. 

• The aurora light can be a different color, depending 
on the type of gas the plasma mixes with and the 
height above the Earth's surface. 

• Nitrogen in the air 60 miles above the planet's 
surface reacts with the plasma in the solar wind and 
turns the sky blue. 

•Nitrogen in the air more than 60 miles 
above the planet's surface reacts with the 
plasma and turns the sky purple. 
•Oxygen in the air from 60 miles up to 
150 miles above the planet's surface 
reacts with the plasma in the solar wind 
and turns the sky green. 
•Oxygen more than 150 miles above the 
planet's surface reacts with the plasma in 
the solar wind and turns the sky red. 
•The aurora tends to disappear at heights 
of 120 to 200 miles above the Earth's 
surface. 
•The aurora look like moving ribbons of 
light because the particles of plasma are 
moving in response to the Earth's 
magnetic field. 
•The plasma forming the aurora move as 
an electric current in the air, flowing at 

20,000,000 Amps with a voltage of 50,000 volts. 
• The best place to see the Aurora borealis is Alaska, 

USA in the winter months when it is constantly (24 
hours) of darkness. 

• In Europe one of the best places to see the Aurora 
borealis is Tromso, Norway and the city of Murmansk 
on the Kola Peninsula of Russia. 

• The best place to see the Aurora australis is in 
Antarctica in the winter months. If the Aurora 
australis is strong, then it can be seen in Tasmania, 
Australia and Stewart Island off the southern coast 
of New Zealand. 

• When solar storms erupt on the surface of the Sun, 
the aurora is very strong and extends further away 
from the Earth's poles. 

• In 1989, the Aurora borealis could be seen as far 
south as Florida, USA and the island of Cuba. 

• The aurora can also be closer to the Earth's surface 
at 50 miles at times of intense solar activity. 

• The solar wind can disrupt our radio, television and 
satellite communications. 

• Astronauts on duty in the International Space Station 
orbiting our planet at an altitude of 230 miles above 
the Earth are level with the Aurora borealis. 

• The Aurora borealis was named by the Italian 
scientist Galileo Galilei from the Roman word for 
"Goddess of the Dawn" which is "Aurora" and from 
the Greek word used to describe a "wind of the 
north" which is "Boreas".

Some aurora facts 

This aurora image courtesy of CAS member Jim Weindorf from 
Alaska. Thanks Jim!
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Researchers using NASA’s James Webb Space 
Telescope are getting their first look at star formation, 
gas, and dust in nearby galaxies with unprecedented 
resolution at infrared wavelengths. The data has 
enabled an initial collection of 21 research papers 
which provide new insight into how some of the 
smallest-scale processes in our universe – the 
beginnings of star formation – impact the evolution of 
the largest objects in our cosmos: galaxies. 

The largest survey of nearby galaxies in Webb’s 
first year of science operations is being carried out by 
more than 100 researchers from around the globe. The 
Webb observations are led by Janice Lee, Gemini 
Observatory chief scientist at the National Science 
Foundation’s NOIRLab and affiliate astronomer at the 
University of Arizona in Tucson. 

The team is studying a diverse sample of 19 spiral 
galaxies, and in Webb’s first few months of science 
operations, observations of five of those targets – M74, 
NGC 7496, IC 5332, NGC 1365, and NGC 1433 – have 
taken place. The results are already astounding 
astronomers.  

“The clarity with which we are seeing the fine 
structure certainly caught us by surprise,” said team 
member David Thilker.  

“We are directly seeing how the energy from the 
formation of young stars affects the gas around them, 
and it’s just remarkable,” said team member Erik 
Rosolowsky. 

The images from  Webb’s Mid-Infrared Instrument 
(MIRI)  reveal the presence of a network of highly 
structured features within these galaxies – glowing 

cavities of dust and huge cavernous bubbles of gas that 
line the spiral arms. In some regions of the nearby 
galaxies observed, this web of features appears built 
from both individual and overlapping shells and 
bubbles where young stars are releasing energy.  

“Areas which are completely dark in Hubble 
imaging light up in exquisite detail in these new 
infrared images, allowing us to study how the dust in 
the interstellar medium has absorbed the light from 
forming stars and emitted it back out in the infrared, 
illuminating an intricate network of gas and dust,” said 
team member Karin Sandstrom.  

The high-resolution imaging needed to study these 
structures has long evaded astronomers – until Webb 
came into the picture.  

“The team has spent years observing these galaxies 
at optical, radio, and ultraviolent wavelengths using 
NASA’s Hubble Space Telescope, the Atacama Large 
Millimeter/Submillimeter Array, and the Very Large 
Telescope’s Multi Unit Spectroscopic Explorer,” added 
team member Adam Leroy. “But, the earliest stages of a 
star’s lifecycle have remained out of view because the 
process is enshrouded within gas and dust clouds.” 

Webb’s powerful infrared capabilities can pierce 
through the dust to connect the missing puzzle pieces.  

For example, specific wavelengths observable by 
MIRI (7.7 and 11.3 microns) and Webb’s Near-Infrared 
Camera (3.3 microns) are sensitive to emission from 
polycyclic aromatic hydrocarbons, which play a critical 
role in the formation of stars and planets. These 
molecules were detected by Webb. 

Studying these interactions at the finest scale can 
help provide insights into the larger picture of how 
galaxies have evolved over time. 

“Because these observations are taken as part of 
what's called a treasury program, they are available to 
the public as they are observed and received on Earth,” 
said Eva Schinnerer of the Max Planck Institute for 
Astronomy in Heidelberg, Germany. 

The team will work to create and release data sets 
that align Webb’s data to each of the complementary 
data sets obtained previously from the other 
observatories, to help accelerate discovery by the 
broader astronomical community.  

Thanks to the telescope's resolution, for the first 
time we can conduct a complete census of star 
formation, and take inventories of the interstellar 
medium bubble structures in nearby galaxies beyond 
the Local Group. That census will help us understand 
how star formation and its feedback imprint 
themselves on the interstellar medium, then give rise 
to the next generation of stars, or how it actually 
impedes the next generation of stars from being 
formed. 

Webb studies gas, dust and star formation 

NGC 1433 is a barred spiral galaxy with a particularly bright core 
surrounded by double star forming rings. For the first time, in Webb’s 
infrared images, scientists can see cavernous bubbles of gas where 
forming stars have released energy into their surrounding 
environment. Image: NASA / ESA.



5The Cosmic Babbler

A special sight in the evening sky right now is 
our two brightest planets - Venus and Jupiter - in 
the west after sunset. You can’t miss them! They 
pop in to view while the sky is still blue and 
transitioning to twilight. Venus is the brightest of 
the two planets. You can watch the planets getting 
closer each day and then moving apart. The 
planetary pair will be closest to each other on the 
evening of March 1, 2023. Additionally, they’ll be 
pretty close to each other for several days on 
either side of their close conjunction. 

Also, March 10-22 is a good time to watch for 
the Zodiacal Lights. Look to the west after 
astronomical twilight. Be sure to have a dark, 
clear sky to see this elusive sky glow caused by 
sunlight reflecting off interplanetary dust. The 
Zodiacal Lights look like a faint cone of light 
stretching from the horizon to about halfway up 
the sky. It will be along the ecliptic; the apparent 
path of the sun through the sky. 

March evening skies is a perfect time to find 
the Winter Hexagon or the Winter Circle. It’s a 
large and easy to find asterism - a well-known 
group of stars but not an official constellation - 
consisting of seven stars.  

Start by finding golden Capella, in Auriga, 
slightly west of your zenith - or overhead - in the 
sky. It’s the sixth brightest star in the night sky. It 
is 42 light years away and shines at 0.08 
magnitude. Capella is a system of four stars in two 
binary pairs. The first pair consists of two bright 
giant stars. Each of them is about 1,000 times 
larger in volume than our sun and over two times 
its mass. The second pair consists of two faint red 
dwarf stars. 

Now look below and to the west of Capella for 
Aldebaran, the Eye of Taurus the Bull. It’s a red 
giant about 65 light years away. It’s 80,000 times 
larger than our sun, twice as massive, and 500 
times brighter. It’s a binary system with a small 
faint red dwarf companion. It’s the 14th brightest 
star viewed from Earth, and is a variable star that 
shines at about 0.8 magnitude. 

Next, drop down to the bottom of Orion the 
Hunter to find the bright star Rigel, the seventh 
brightest star viewed from Earth. It’s a blue-white 
supergiant about 800 light years away. It is 
400,000 times larger than our sun, and about 30 

times more massive. It shines at 0.12 
magnitude and it’s at least 120,000 times 
brighter than our sun. It has two 
companion stars. 
Now look south for a really bright star. 
That’s Sirius in Canis Major the Great Dog 

and it’s the brightest star in the night sky. It 
shines at -1.44. It’s one of the closest stars to us at 
8.6 light years away. It’s 10 times larger than our 
sun, twice as massive, and 20 times brighter. 
Sirius is a binary star with a white dwarf 
companion star, Sirius B, also known as the Pup. 

Above Sirius, you’ll find Procyon in Canis 
Minor the Little Dog. It’s 11 light years away and 
the eighth brightest star seen from Earth, shining 
at 0.35 magnitude. It’s about eight times larger 
than our sun, one and a half times more massive, 
and seven times brighter. Procyon is a binary with 
white dwarf companion star called Procyon B. 

Finally, look for two bright stars near each 
other above Procyon. That’s the “Twin stars” of 
Gemini, although they don’t exactly look like 
twins. Pollux is the brightest of the twin stars and 
the 17th brightest star in the sky at magnitude 
1.14. This giant golden star is 700 times larger 
than our sun, twice as massive, and 40 times 
brighter. Its “twin” Castor, at 50 light years away, 
is one of the brightest stars in our night sky at 
magnitude 1.55. Castor consists of six stars in 
three binary pairs. Each of the two largest stars in 
the system are eight times larger than our sun, 
and over twice as massive. 

So if you connect these seven bright stars, 
you’ve just found the Winter Hexagon or Winter 
Circle. The bright star almost in the middle of the 
Winter Hexagon is Betelgeuse in the constellation 
of Orion. 

Star tales
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Webb images M92 - Ooooh

The globular cluster M92 in Hercules is a 
familiar target for amateur astronomers, a 
compact swarm of stars near M13, one of the 
brightest globulars visible from the northern 
hemisphere. M92 is also one of the oldest 
known globulars in the Milky Way, made up of 
stars between 12 billion and 13 billion years 
old. 

Astronomers using the James Webb Space 
Telescope imaged M92 last summer as part of 
an ongoing study of stellar evolution. The 
ancient cluster was also targeted to help 
calibrate Webb’s science instruments using a 
field of relatively close-packed, resolved stars. 

The dark strip in the middle of the image 
above of M92 was caused by a gap between the 
chips making up the NIRCam instrument’s 
two long-wavelength detectors. The gap covers 
the brilliant core of M92, which otherwise 
would drown out the light from dimmer stars 
in the cluster’s outer regions. Image: NASA, 
ESA, CSA, A. Pagan (STScI) 

“We … chose M92 because it is very dense,” 
said Rutgers University researcher Roger 
Cohen. “There are a lot of stars packed 
together very closely. Looking at M92 allows 
us to test how Webb performs in this 
particular regime, where we need to make 
measurements of stars that are very close 
together.” 

While M92 has been extensively studied 
with the Hubble Space Telescope and other 
ground- and space-based instruments, Webb 
operates at infrared wavelengths and is 
ideally suited for studying cool, low-mass 
stars. 

The lower right region of the M92 image 
reveals countless well-resolved stars. Image: 
NASA, ESA, CSA, A. Pagan (STScI) 

“We were actually able to reach down to the 
lowest mass stars, stars less than 0.1 times 
the mass of the sun,” said Cohen. “This is very 
close to the boundary where stars stop being 
stars. … These observations weren’t actually 
designed to push very hard on the limits of the 
telescope. So it’s very encouraging to see that 
we were still able to detect such small, faint 
stars without trying really, really hard.” 

The lower right region of the M92 image reveals 
countless well-resolved stars. Image: NASA, ESA, 
CSA, A. Pagan (STScI)
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	 The Eskimo or 
C l o w n F a c e 
N e b u l a ( N G C 
2 3 9 2 a n d 
Caldwell 39) in 
G e m i n i i s 
a r g u a b l y t h e 
finest planetary 
nebula in the 
winter sky. The 
Hubble Space 
T e l e s c o p e ’ s 
i c o n i c i m a g e 
from 2000 has 
featured heavily 
in astronomy 
publications and 
on the Internet, 
m a k i n g t h e 

nebula one of the most famous and 
recognizable objects in the night sky. 

Unlike many of Hubble’s spectacular 
portraits though, more humble Earth-based 
instruments such as a pair of binoculars or a 
small telescope can track it down and reveal 
much of the detail that makes it such a 
beautiful and tempting target on long winter 
evenings. 

How to observe it 
G e m i n i l i e s h i g h a b o ve t h e e a s t -

southeastern horizon by 7pm GMT. The 
familiar one-two punch of its bright-star 
pairing of magnitude +1.6 Castor (alpha [α] 
Geminorum) and magnitude +1.1 Pollux (beta 
[β] Gem) make a good starting point for 
locating the Eskimo. Starting from Pollux, 
travel south-westwards along the body of twin 
Pollux until you land on magnitude +3.5 
Wasat (delta (δ) Geminorum), then move 
south by about 1.5 degrees to arrive at fifth-
magnitude 56 Geminorum and finally track 
east by 1.75 degrees and nudge slightly north 
and you should spy the nebula at RA 07h 29m 
11s and Dec 20° 54’ 39”. The Eskimo 
culminates at about 9.30pm at a favourable 

60-degree altitude and remains on show until 
around 3am. 

The nebula shines with an integrated 
magnitude of +9.2 and spans around 50 
arcseconds, but its high surface brightness 
gives it an edge when it comes to looking for it 
through 10 × 50 binoculars. A telescope in the 
80mm (~three inches) class when working at 
moderate- to high-magnification shows the 
nebula’s inner core (~15 arcseconds across), 
which, under good conditions and when close 
to culmination, can look distinctly bluish-
green. 

It’s fainter and mottled outer halo, or 
‘Parka hood’, can start to be distinguished 
through perhaps a 150mm (six-inch) 
telescope, but you’ll need a larger aperture or 
an imaging rig to bring out some hints of 
those irregularities that are so prevalent in 
the Hubble image. The addition of an O-III 
filter will enhance your viewing whatever 
telescope you are using. 

The Eskimo Nebula 

A far better view than you’d 
see in most telescopes, but 
averted imagination always 
helps.

The Eskimo Nebula from the Hubble Space 
Telescope.
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A new study using NASA’s Chandra X-ray 
Observatory has tracked two pairs of 
supermassive black holes in dwarf galaxies on 
collision courses, as discussed in our  latest 
press release. This is the first evidence for 
such an impending encounter, providing 
scientists with important information about 
the growth of black holes in the early 
Universe. 

By definition, dwarf galaxies contain stars 
with a total mass less than 3 billion Suns — or 
about 20 times less than the Milky Way. 
Astronomers have long suspected that dwarf 
galaxies merge, particularly in the relatively 
early Universe, in order to grow into the 
larger galaxies seen today. However, current 
technology cannot observe the first 
generation of dwarf galaxy mergers because 
they are extraordinarily faint at their great 
distances. Another tactic — looking for dwarf 
galaxy mergers closer by — had not been 
successful to date. 

The new study overcame these challenges 
by implementing a systematic survey of deep 
Chandra X-ray observations and comparing 
them with infrared data from NASA’s Wide 
Infrared Survey Explorer (WISE) and optical 
data from the Canada-France-Hawaii 
Telescope (CFHT). 

Chandra was particularly valuable for this 
study because material surrounding black 
holes can be heated up to millions of degrees, 
producing large amounts of X-rays. The team 
searched for pairs of bright X-ray sources in 
colliding dwarf galaxies as evidence of two 
black holes, and discovered two examples. 

One pair is in the galaxy cluster Abell 133 
located 760 million light-years from Earth, 
seen in the composite image on the left. 
Chandra X-ray data is in pink and optical data 
from CFHT is in blue. This pair of dwarf 
galaxies appears to be in the late stages of a 
merger, and shows a long tail caused by tidal 
effects from the collision. The authors of the 
new study have nicknamed it “Mirabilis” after 
an endangered species of hummingbird 
known for their exceptionally long tails. Only 
one name was chosen because the merger of 
two galaxies into one is almost complete. The 
two Chandra sources show X-rays from 
material around the black holes in each 
galaxy. 

The other pair was discovered in Abell 
1758S, a galaxy cluster about 3.2 billion light-
years away. The composite image from 
Chandra and CFHT is on the right, using the 
same colors as for Mirabilis. The researchers 
nicknamed the merging dwarf galaxies 
“Elstir” and “Vinteuil,” after fictional artists 
from Marcel Proust's "In Search of Lost Time". 
Vinteuil is the galaxy on the top and Elstir is 
the galaxy on the bottom. Both have Chandra 
sources associated with them, again from X-
rays from material around the black holes in 
each galaxy. The researchers think these two 
have been caught in the early stages of a 
merger, causing a bridge of stars and gas to 
connect the two colliding galaxies from their 
gravitational interaction. 

The details of merging black holes and 
dwarf galaxies may provide insight to our 
Milky Way’s own past. Scientists think nearly 
all galaxies began as dwarf or other types of 
small galaxies and grew over billions of years 
through mergers. Follow-up observations of 
these two systems will allow astronomers to 
study processes that are crucial for 
understanding galaxies and their black holes 
in the earliest stages of the Universe. 

Giant black holes on collision course 

https://chandra.harvard.edu/press/23_releases/press_022223.html
https://chandra.harvard.edu/press/23_releases/press_022223.html
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Earth and Venus are rocky planets of about the same 
size and rock chemistry, so they should be losing their 
internal heat to space at about the same rate. How Earth 
loses its heat is well known, but Venus’ heat flow 
mechanism has been a mystery. A study that uses three-
decade-old data from NASA’s Magellan mission has taken a 
new look at how Venus cools and found that thin regions of 
the planet’s uppermost layer may provide an answer. 

Our planet has a hot core that heats the surrounding 
mantle, which carries that heat up to Earth’s rigid outer 
rocky layer, or lithosphere. The heat is then lost to space, 
cooling the uppermost region of the mantle. This mantle 
convection drives tectonic processes on the surface, 
keeping a patchwork of mobile plates in motion. Venus 
doesn’t have tectonic plates, so how the planet loses its 
heat and what processes shape its surface have been long-
running questions in planetary science. 

The study looks at the mystery using observations the 
Magellan spacecraft made in the early 1990s of quasi-
circular geological features on Venus called coronae. 
Making new measurements of coronae visible in the 
Magellan images, the researchers concluded that coronae 
tend to be located where the planet’s lithosphere is at its 
thinnest and most active. 

“For so long we’ve been locked into this idea that 
Venus’ lithosphere is stagnant and thick, but our view is 
now evolving,” said Suzanne Smrekar, senior research 
scientist at NASA’s Jet Propulsion Laboratory in Southern 
California, who led the study published in Nature 
Geoscience. 

Just as a thin bedsheet releases more body heat than a 
thick comforter, a thin lithosphere allows more heat to 
escape from the planet’s interior via buoyant plumes of 
molten rock rising to the outer layer. Typically, where 
there’s enhanced heat flow, there’s increased volcanic 
activity below the surface. So coronae likely reveal 

locations where active geology is shaping Venus’ surface 
today. 

The researchers focused on 65 previously unstudied 
coronae that are up to a few hundred miles across. To 
calculate the thickness of the lithosphere surrounding 
them, they measured the depth of the trenches and ridges 
around each corona. What they found is that ridges are 
spaced more closely together in areas where the 
lithosphere is more flexible, or elastic. By applying a 
computer model of how an elastic lithosphere bends, they 
determined that, on average, the lithosphere around each 
corona is about 7 miles thick – much thinner than previous 
studies suggest. These regions have an estimated heat flow 
that is greater than Earth’s average, suggesting that 
coronae are geologically active. 

“While Venus doesn’t have Earth-style tectonics, these 
regions of thin lithosphere appear to be allowing 
significant amounts of heat to escape, similar to areas 
where new tectonic plates form on Earth’s seafloor,” said 
Smrekar. 

To calculate how old a celestial body’s surface material 
is, planetary scientists count the number of visible impact 
craters. For a tectonically active planet like Earth, impact 
craters are erased by the subduction of continental plates 
and covered by molten rock from volcanoes. If Venus lacks 
tectonic activity and the regular churn of Earth-like 
geology, it should be covered in old craters. But by 
counting the number of Venusian craters, scientists 
estimate that the surface is relatively young. 

Recent studies suggest the youthful appearance of 
Venus’ surface is likely due to volcanic activity, which 
drives regional resurfacing today. This finding is supported 
by the new research indicating higher heat flow in coronae 
regions – a state that Earth’s lithosphere may have 
resembled in the past. 

“What’s interesting is that Venus provides a window 
into the past to help us better understand how Earth may 
have looked over 2.5 billion years ago. It’s in a state that is 
predicted to occur before a planet forms tectonic plates,” 
said Smrekar, who is also the principal investigator of 
NASA’s forthcoming Venus Emissivity, Radio science, 
InSAR, Topography, And Spectroscopy (VERITAS) 
mission. 

VERITAS will pick up where Magellan left off, 
improving upon that mission’s data, which is low 
resolution and comes with large margins of error. 
Targeting launch within a decade, the mission will use a 
state-of-the-art synthetic aperture radar to create 3D 
global maps and a near-infrared spectrometer to figure out 
what the surface is made of. VERITAS will also measure 
the planet’s gravitational field to determine the structure 
of Venus’ interior. The instruments will together fill in the 
story of the planet’s past and present geologic processes. 

“VERITAS will be an orbiting geologist, able to pinpoint 
where these active areas are, and better resolve local 
variations in lithospheric thickness. We’ll be even be able 
to catch the lithosphere in the act of deforming,” said 
Smrekar. “We’ll determine if volcanism really is making 
the lithosphere ‘squishy’ enough to lose as much heat as 
Earth, or if Venus has more mysteries in store.” 

Venus squishy shell may resurface the planet 

This composite radar image of Quetzalpetlatl Corona was created 
by overlaying data from about 70 orbits of NASA’s Magellan 
mission into an image obtained by the Arecibo Observatory radio 
telescope in Puerto Rico. The rim of the corona indicates possible 
tectonic activity. Credit: NASA/JPL

https://solarsystem.nasa.gov/missions/magellan/in-depth/
https://svs.gsfc.nasa.gov/2953
https://www.nature.com/articles/s41561-022-01068-0
https://www.nature.com/articles/s41561-022-01068-0
https://solarsystem.nasa.gov/missions/veritas/overview/
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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 Morning and Evening Star: Observe Venus 
David Prosper 

Venus is usually the brightest planet in our skies, and is called “Earth’s Twin” due to its similar size to Earth 
and its rocky composition. However, Venus is a nightmare version of our planet, featuring a thick, crushing 
atmosphere of acidic clouds, greenhouse gasses, howling winds, and intense heat at its surface. 

This rocky inner world’s orbit brings it closer to Earth than any of the other planets, and is the second 
closest to the Sun after Mercury. Like Mercury, Venus orbits between our planet and the Sun, so Earth-based 
observers can observe Venus in the morning before sunrise, or in the evening after sunset – but never high in 
the sky in the middle of the evening, unlike the outer planets. Since Venus is so striking in its twilight 
appearances, the planet features heavily in sky mythologies worldwide. Venus’s bright morning and evening 
appearances are the origin for its dual nicknames: the Morning Star, and the Evening Star. Some ancient 
astronomers never made the connection, and assumed the Evening Star and Morning Star were two unrelated 
objects! Observers can even spot Venus during the daytime, if the sky is very clear and the planet is bright 
enough. Venus also has phases, similar to the Moon and Mercury. Galileo’s observations of Venus’s phases 
helped turn the astronomy world upside down in the early 1600s, and you can see them yourself using a 
telescope or even a surprisingly low-power pair of binoculars. Warning: Please be very careful when observing 
Venus with a telescope in the early morning or daytime. Never allow the Sun to enter your instrument’s field of 
view, as you could be permanently blinded. 

Venus’s other moniker of “Earth’s Twin” is a bit misleading. In terms of their surface temperatures and 
atmospheres, Venus and Earth are extremely different! The surface of Venus is warmer than that of Mercury, 
despite Mercury being many millions of miles closer to the Sun. While Mercury is still a scorching 800 degrees 
Fahrenheit, Venus is even hotter: 900 degrees Fahrenheit. The vast amount of carbon dioxide in the thick 
Venusian atmosphere acts as an insulating blanket that retains much of the Sun’s heat, creating the runaway 
greenhouse effect that dominates its present-day climate. The Venusian surface is a crushing 90 Earth 
atmospheres on top of its absurd temperatures. These extreme conditions mean that the mission life of any past 
Venusian robotic landers were measured in hours at best – and usually minutes! However, conditions in Venus’s 
upper atmosphere may be much more hospitable, with temperatures and pressures at 30 miles above the 
surface that are much more Earth-like in temperature and pressure. Studies of the Venusian atmosphere, 
including seasonal appearances of dark streaks and faint signals of suggestive chemistry, intrigue researchers 
with the possibility that some sort of life may persist in its clouds. But far more evidence is needed to confirm 
such a claim, since non-biological factors like volcanism and other processes could also be the source for these 
signals. 

Venus’s thick sulfuric acid clouds block direct visual observations of its surface from optical telescopes on 
Earth. Multiwavelength observations from space probes show evidence of active volcanoes and possibly some 
sort of plate tectonics, but followup missions will be needed to confirm the presence of active volcanism, plate 

tectonics, and any possible signs of 
life. In order to do so, NASA is 
sending two new missions to Venus 
by the end of this decade: the 
orbiter VERITAS, which will map 
the surface in high detail and study 
the chemistry of its rocks and 
volcanoes, and DAVINCI+, which 
will study its atmosphere and 
possible tectonic surface features 
via a “descent sphere” that will 
plunge into Venus’s clouds. Follow 
their development and discover 
more about Venus at 
solarsystem.nasa.gov/venus, and of 
course, continue your exploration 
of the universe at nasa.gov.

The Cosmic Babbler

Venus and Jupiter continue to move closer 
together in the evening sky this month. Jupiter will 
continue its descent towards the horizon while Venus 
will continue to climb and will be visible in the 
evenings though mid-summer of 2023. It’s a great 
year for Venus fans! Image created with assistance 
from Stellarium 

The top layers of Venus’s 
cloud pop in this contrast-
enhanced image, reprocessed 
with modern techniques from 
Mariner 10 data.  Credit: NASA/
JPL-Caltech 

http://nightsky.jpl.nasa.gov
https://solarsystem.nasa.gov/venus
https://nasa.gov/
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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.

What’s Out Tonight?
March 2023 Sky Chart
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Venus, at magnitude –4.0, sets in the west 3 hours after the Sun. Mars, 
at magnitude +0.7, in Taurus, sets in the west around 3 AM. Jupiter, at 
magnitude –2.1, in Pisces, sets in the west about 1.5 hours after the 
Sun. Saturn, at magnitude +0.9, in Aquarius, rises in the east 1 hour 
before the Sun.

March 2023 Planet Notes (15th of each month)

Distances planets are from Earth the 15th of this month:  
Venus: 120,000,000 miles, Mars: 121,000,000 miles 
Jupiter: 547,000,000 miles, Saturn: 996,000,000 miles.

FREE
Visit:  WhatsOutTonight.com 
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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.

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?
March 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. 
Procyon. In CANIS MINOR. Magnitude +0.4. Distance:  11.4 ly.  

Diameter is 2 times the Sun’s & 7.5 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.

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

ORION, GEMINI, TAURUS and AURIGA dominate the southern sky 
with Canis Major sitting due south, home to Sirius, the brightest 
star in the entire sky. Orion’s Betelgeuse, with Sirius and Pro-
cyon, form the Winter Triangle. The three stars, Mintaka, Al-
nilam & Alnitak (from highest to lowest) form the Belt of Orion 
and point to Sirius. Standing on its side, in the east, is LEO with 
its reverse question mark (the Sickle) punctuated by the kingly 
star, Regulus. Between it and Genini is the faint constellation 
CANCER containing the Beehive cluster, a very nice sprinkle of 
stars seen easily with binoculars. Near the horizon, directly be-
hind Leo is Coma Berenices that has a sprinkle

Moon Phases 
Full Moon. Tuesday, March 7,  6:43 am, CT 
Third or Last Quarter. Tuesday, March 14,  9:10 pm, CDT 
New Moon. Tuesday, March 21,  12:27 pm, CDT 
First Quarter. Tuesday, March 28,  9:33 pm, CDT 

 

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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