The Cheyenne Astronomical Society
CAS Board Members

Dates for 2022

President: Marty Curran
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November 17: 7 pm
December 15: 7 pm

Vice President: Marv Schutz
m_schutz@yahoo.com

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

Secretary/Treasurer/PR
Marcy Curran
Web Page
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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 bene ts of membership in the CAS include:
• Members receive monthly noti cations where to nd 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.
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November 2022

WE’RE BACK!!!
In person meetings are starting up again this
month. Yippee!
We are still meeting at Primrose Retirement
Community. BUT we go in the west door now. Ring
the bell and someone will let you in. The Pub is on the
second oor and on the east side of the building.

November highlights
Summer constellations are lingering in the western
sky. Lyra, Altair, and Cygnus are easy to see by nding
their bright stars Deneb, Vega, and Altair. They form the
Summer Triangle. The Northern Cross, part of Cygnus,
stands upright in the west. It has a beautiful blue and gold
double star located at the bottom of the cross named
Albireo. East of the Summer Triangle is Pegasus easily
picked out by its Great Square, a giant square made from
four stars in the sky.
Looking towards the eastern horizon you will nd a red
star, Aldebaran, which is the eye of Taurus. Above it is the
Pleiades, or Seven Sisters, a delicate glittering cluster of
stars that looks like a tiny dipper. However, it is not the
real Little Dipper, the Little Dipper is about half way up in
the northern sky. Finally, the Big Dipper is facing upright
above the northern horizon.
We have some great planetary sights this month. The
way to tell if it’s a planet, is planets shine as a steady light
but stars twinkle.
By the way, Earth is now racing
towards Mars in our orbits around the sun, we will pass by
Mars in early December. So, you’ll see Mars shining
brightly in Taurus at magnitude -1.8. However, Jupiter is
brighter shining at -2.2. You can’t miss it as the sole
brightest “star” high in the southeast as night falls.
Jupiter is in the dim constellation Pisces. Our beautiful
ringed planet Saturn in the southwest and is good for
evening viewing. It’s in a dim constellation called
Capricornus made up of stars that resemble an
arrowhead. Look for the moon near Jupiter on November
4th. Then the moon visits Mars on November 11. And
nally, the moon visits Saturn on November 29th.
The brightest objects (in order) this month are:
Jupiter, Mars, Vega, Capella, Rigel, Saturn, Betelgeuse,
Altair, Aldebaran, Fomalhaut, and Deneb.

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)
November 17, 7 pm:

Mars opposition coming up on
December 8, 2022
www.killerrabbit.co
Facebook
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Hubble spots speedy jet from colliding stars
Astronomers using NASA's Hubble Space Telescope
have made a unique measurement that indicates a jet,
plowing through space at speeds greater than 99.97% the
speed of light, was propelled by the titanic collision
between two neutron stars.
The explosive event, named GW170817, was observed
in August 2017. The blast released the energy comparable
to that of a supernova explosion. It was the rst combined
detection of gravitational waves and gamma radiation
from a binary neutron star merger.
Two neutron stars, the surviving cores of massive
stars that exploded, collided sending a ripple through the
fabric of time and space in a phenomenon called
gravitational waves. In the aftermath, a blowtorch jet of
radiation was ejected at nearly the speed of light,
slamming into material surrounding the obliterated pair.
Astronomers used Hubble to measure the motion of a blob
of material the jet slammed into.
This was a major watershed in the ongoing
investigation of these extraordinary collisions. The
aftermath of this merger was collectively seen by 70
observatories around the globe and in space, across a
broad swath of the electromagnetic spectrum in addition
to the gravitational wave detection. This heralded a
signi cant breakthrough for the emerging eld of Time
Domain and Multi-Messenger Astrophysics, the use of
multiple "messengers" like light and gravitational waves to
study the universe as it changes over time.
Scientists quickly aimed Hubble at the site of the
explosion just two days later. The neutron stars collapsed
into a black hole whose powerful gravity began pulling
material toward it. That material formed a rapidlyspinning disk that generated jets moving outward from its
poles. The roaring jet smashed into and swept up material
in the expanding shell of explosion debris. This included a
blob of material through which a jet emerged.
While the event took place in 2017, it has taken several
years for scientists to come up with a way to analyze the
Hubble data and data from other telescopes to paint this
full picture.
The Hubble observation was combined with
observations from multiple National Science Foundation
radio telescopes working together for very long baseline
interferometry (VLBI). The radio data were taken 75 days
and 230 days after the explosion.
Astronomers were amazed that Hubble could give us
such a precise measurement, which rivals the precision
achieved by powerful radio VLBI telescopes spread across
the globe.
They used Hubble data together with data from ESA's
(the European Space Agency) Gaia satellite, in addition to
VLBI, to achieve extreme precision. "It took months of
careful analysis of the data to make this measurement,"
said Jay Anderson of the Space Telescope Science Institute
in Baltimore, Maryland.
By combining the different observations, they were
able to pinpoint the explosion site. The Hubble
measurement showed the jet was moving at an apparent
velocity of seven times the speed of light. The radio

observations show the jet later had decelerated to an
apparent speed of four times faster than the speed of light.
In reality, nothing can exceed the speed of light, so this
"superluminal" motion is an illusion. Because the jet is
approaching Earth at nearly the speed of light, the light it
emits at a later time has a shorter distance to go. In
essence the jet is chasing its own light. In actuality more
time has passed between the jet's emission of the light than
the observer thinks. This causes the object's velocity to be
overestimated – in this case seemingly exceeding the speed
of light.
"Our result indicates that the jet was moving at least at
99.97% the speed of light when it was launched," said
Wenbin Lu of the University of California, Berkeley.
The Hubble measurements, combined with the VLBI
measurements, announced in 2018, greatly strengthen the
long-presumed connection between neutron star mergers
and short-duration gamma-ray bursts. That connection
requires a fast-moving jet to emerge, which has now been
measured in GW170817.
This work paves the way for more precision studies of
neutron star mergers, detected by the LIGO, Virgo, and
KAGRA gravitational wave observatories. With a large
enough sample over the coming years, relativistic jet
observations might provide another line of inquiry into
measuring the universe's expansion rate, associated with a
number known as the Hubble constant.
At present there is a discrepancy between Hubble
constant values as estimated for the early universe and
nearby universe – one of the biggest mysteries in
astrophysics today. The differing values are based on
extremely precise measurements of Type Ia supernovae by
Hubble and other observatories, and Cosmic Microwave
Background measurements by ESA's Planck satellite. More
views of relativistic jets could add information for
astronomers trying to solve the puzzle.
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This is an artist's impression of two neutron stars colliding. The smashup
between two dense stellar remnants unleashes the energy of 1,000 standard
stellar nova explosions. In the aftermath of the collision a blowtorch jet of
radiation is ejected at nearly the speed of light. The jet is directed along a
narrow beam confined by powerful magnetic fields. The roaring jet plowed into
and swept up material in the surrounding interstellar medium.

Lunar Eclipse November 8 (Early)

November offers us a great chance to view a
total lunar eclipse, but you will have to stay up
late or get up quite early to watch it. The total
lunar eclipse is on the morning of U.S. election
day, on November 8th. We have not had a lunar
eclipse on election day since November 3, 1846.
The next one will not occur until November 3,
2218. Wow!
Eclipses happen because the Earth casts two
shadows in space. The umbra is the darkest and
innermost portion of the shadow; the penumbra is
the lighter secondary outer shadow around the
umbra. Total eclipses of the moon occur when the
entire moon passes through the Earth’s umbra as
the Earth passes between the sun and a full moon.
Unlike total solar eclipses, which are only visible
along a narrow path on the Earth; total lunar
eclipses are visible from the entire hemisphere
wherever the moon is above the horizon. A partial
lunar eclipse occurs when only a portion of the
moon passes through the Earth’s umbra shadow.
A penumbral lunar eclipse occurs when the moon
only passes through the Earth’s penumbral
shadow.
A total lunar eclipse does not completely
darken the moon but it can turn the moon a red,
orange, or copper color. This is due to refracted
light in the Earth’s atmosphere; the same coloring
you see during a sunrise or sunset. A partial lunar
eclipse will not make the moon reddish but you
will probably notice a darkened portion on the
moon. A penumbral lunar eclipse is barely
noticeable.
Eclipses do not occur every month because
the moon tilts 5.1 degrees to the Earth’s orbit so
the moon and sun do not fall in Earth’s shadow
during every new or full moon. The perfect
alignment happens roughly every 173 days when
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the Earth lines up perfectly with the sun and
moon. That is when we see an eclipse somewhere
on Earth.
Generally total lunar eclipses last for hours
with totality lasting up to 90 minutes. The eclipse
we have on the morning of November 8 will be in
totality for 85 minutes. How dark and reddish a
total eclipsed moon looks depends on several
things. First, the deeper the moon passes through
the umbra means a darker eclipse. Plus, our
atmosphere makes a huge difference; how much
moisture, smoke, and dust are in our atmosphere
also contribute to the darkness and color you will
see during the eclipse.
Total lunar eclipses require no equipment to
see and they are completely safe to watch with
your naked eye. Total Lunar Eclipses are relaxing
to watch as you see the brightness and color of the
full moon changing as it passes in and out of the
Earth’s shadow. You may enjoy using binoculars
but they are not necessary to enjoy the show.
The morning of the eclipse, the moon will be
high in the western sky. Eclipse times for
Cheyenne are as follows: the penumbral eclipse
begins at 1:02 am, partial eclipse begins at 2:09
am, total eclipse begins at 3:16 am, maximum
eclipse (darkest) begins at 3:59 am, total eclipse
ends at 4:41 am, the partial eclipse ends at 5:49
am with the penumbral eclipse ending at 6:56 am.
Note, the moon sets before the penumbral eclipse
ends.
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Star tales
The Pleiades is a well-known open cluster of
stars which are often described as blue diamonds
against a black velvet sky. They are certainly one of
the most beautiful sights in the night sky and are
often a favorite of astrophotographers, naked eye
observers and observers with binoculars or a
telescope. The Pleiades lie in the constellation of
Taurus, the Bull, and can be seen on any clear
winter night appearing as a silver glow of stars
shaped like a tiny dipper.
An open cluster is a loose group of hot, young
stars, containing several dozen to several hundreds
of stars. They are found in the spiral arms making
up the disk of our galaxy. Open clusters are also
called galactic clusters. There are a dozen or more
open clusters visible to the naked eye and there are
over 100 of them listed in star atlases. The open
clusters in our galaxy are located from as close as
75 light years to over 150,000 light years from
Earth. A light year is roughly equivalent to 6 trillion
miles and is determined by the distance light travels
in one year's time.
The Pleiades are recorded as number 45 on
the Messier list of deep sky objects. The Messier
Catalog is a list of over 100 star clusters, nebula and
galaxies visible in the nighttime sky. The Pleiades
are visible in the late autumn sky and pass overhead
during the winter evenings. The Pleiades, or Seven
Sisters, were admired by ancient cultures such as
the Greeks, Romans, Chinese, Hindus, Aztecs and
Mayans. All these cultures have written accounts on
the Pleiades, many of which were tied to the
importance of agriculture in their lives. The cluster
itself has been used as an effective eye exam; the
sharper the persons eyesight; the more stars the
person can resolve with the unaided eye. Most
individuals can see 6 stars while sharp-eyed
observers can see 12 or 13 stars.
Since the average person sees only 6 stars it
is a mystery why the Pleiades are known as the
"Seven Sisters." The Seven Sisters were Merope,
Alcyone, Asterope, Calaeno, Electra, Maia and
Taygeta. One legend believes that Merope was
ashamed for having married a mortal man so she
hid here face from view. Another story tells us
Electra came down from the heavens to help defend
the city of Troy from the Greeks. When the city was
destroyed, she was so grief stricken she could not
force herself to rejoin her sisters. The most likely
explanation for the missing Pleiad is the mythical
attraction once held for the number seven was used
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for the cluster even if it doesn't match the actual
number of six stars in the sky.
Long exposure astrophotos reveal at least
300 members in the cluster. The brightest Pleiades
are all well above naked eye limit and should be
easily seen from a dark sight. The stars, in order of
brightness, are Alcyone, Atlas, Electra, Maia,
Merope, Taygete, Pleione, Calaeno and Asterope. All
these stars are visible within a one-degree eld of
the sky; this is twice the size of the diameter of a full
moon. These stars are all young, hot, blue stars. The
chemical usually dominant in this type of star is
ionized hydrogen with temperatures of at least
16,000 degrees Kelvin, well over twice as hot as our
sun. Since there are no old red giant stars in the
Pleiades astronomers believe the Pleiades are a
relatively young star cluster, maybe only 30 million
years old. The Pleiades are believed to be located
about 420 light years away.
The Pleiades are also an example of a
re ection nebula. Long exposure photographs of the
region show the brightest stars of the cluster are
surrounded by a bluish nebulosity, a re ection of the
color of the stars with which the nebulosity is
associated. This type of re ection nebula is produced
when a cloud of dust is illuminated by the light of the
star it is surrounding. The dust clouds are the
remains of the giant gas and dust cloud from which
the stars originally formed. The star Merope has the
most pronounced nebula of all the Pleiades.
The Pleiades are breathtaking in binoculars
or wide eld telescopes. Larger telescopes don't do
the Pleiades justice, since you won't be able to get
the entire Pleiades in your eld of view. The lower
the power, the better the cluster reveals its
treasures. The nine brightest stars form a pattern
resembling a short handled dipper often leading to
people mistaking it for the Little Dipper. This, along
with the nebulosity that surrounds the cluster, has
given the Pleiades the nickname of the "Milk
Dipper". The Pleiades contains many double and
multiple stars. It is truly a cosmic wonder; one of the
masterpieces of the universe. Please take time to
enjoy its sights.

A gas giant exoplanet with the density of a
marshmallow has been detected in orbit around a
cool red dwarf star by a suite of instruments,
including the NASA-funded NEID radial-velocity
instrument on the WIYN 3.5-meter Telescope at Kitt
Peak National Observatory, a Program of NSF’s
NOIRLab. The planet, named TOI-3757 b, is the
uf est gas giant planet ever discovered around this
type of star.
Located approximately 580 light-years from
Earth in the constellation of Auriga the Charioteer,
this planet, identi ed as TOI-3757 b, is the lowestdensity planet ever detected around a red dwarf star
and is estimated to have an average density akin to
that of a marshmallow.
Red dwarf stars are the smallest and dimmest
members of so-called main-sequence stars — stars
that convert hydrogen into helium in their cores at a
steady rate. Though “cool” compared to stars like
our Sun, red dwarf stars can be extremely active
and erupt with powerful ares capable of stripping a
planet of its atmosphere, making this star system a
seemingly inhospitable location to form such a
gossamer planet.
Giant planets around red dwarf stars have
traditionally been thought to be hard to form. So far
this has only been looked at with small samples from
Doppler surveys, which typically have found giant
planets further away from these red dwarf stars.
Until now we have not had a large enough sample of
planets to nd close-in gas planets in a robust
manner.
T h e r e a r e s t i l l u n e x p l a i n e d my s t e r i e s
surrounding TOI-3757 b, the big one being how a
gas-giant planet can form around a red dwarf star,
and especially such a low-density planet.
Astronomer propose that the extra-low density
of TOI-3757 b could be the result of two factors. The
rst relates to the rocky core of the planet; gas
giants are thought to begin as massive rocky cores
about ten times the mass of Earth, at which point
they rapidly pull in large amounts of neighboring gas
to form the gas giants we see today. TOI-3757b’s star
has a lower abundance of heavy elements compared
to other M-dwarfs with gas giants, and this may
have resulted in the rocky core forming more slowly,
delaying the onset of gas accretion and therefore
affecting the planet’s overall density.
The second factor may be the planet’s orbit,
which is tentatively thought to be slightly elliptical.
There are times it gets closer to its star than at other
times, resulting in substantial excess heating that
can cause the planet’s atmosphere to bloat.
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The planet was initially spotted by NASA’s
Transiting Exoplanet Survey Satellite (TESS).
Kanodia’s team then made follow-up observations
using ground-based instruments, including NEID
and NESSI (NN-EXPLORE Exoplanet Stellar Speckle
Imager), both housed at the WIYN 3.5-meter
Telescope; the Habitable-zone Planet Finder (HPF)
on the Hobby-Eberly Telescope; and the Red Buttes
Observatory (RBO) in Wyoming.
TESS surveyed the crossing of this planet
TOI-3757 b in front of its star, which allowed
astronomers to calculate the planet’s diameter to be
about 100,000 miles or about just slightly larger
than that of Jupiter. The planet nishes one
complete orbit around its host star in just 3.5 days,
25 times less than the closest planet in our Solar
System — Mercury — which takes about 88 days to
do so.
The astronomers then used NEID and HPF to
measure the star’s apparent motion along the line of
sight, also known as its radial velocity. These
measurements provided the planet’s mass, which
was calculated to be about one quarter that of
Jupiter, or about 85 times the mass of the Earth.
Knowing the size and the mass allowed the team to
calculate TOI-3757 b’s average density as being 0.27
grams per cubic centimeter (about 17 grams per
cubic feet), which would make it less than half the
density of Saturn (the lowest-density planet in the
Solar System), about one quarter the density of
water (meaning it would oat if placed in a giant
bathtub lled with water), or in fact, similar in
density to a marshmallow.
Potential future observations of the atmosphere
of this planet using NASA’s new James Webb Space
Telescope could help shed light on its puffy nature.
Finding more such systems with giant planets —
which were once theorized to be extremely rare
around red dwarfs — is part of our goal to
understand how planets form.
The discovery highlights the importance of NEID
in its ability to con rm some of the candidate
exoplanets currently being discovered by NASA’s
TESS mission, providing important targets for the
new James Webb Space Telescope (JWST) to followup on and begin characterizing their atmospheres.
This will in turn inform astronomers what the
planets are made of and how they formed and, for
potentially habitable rocky worlds, whether they
might be able to support life.
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A very lightweight gas giant exoplanet

This mosaic is composed of images covering the entire sky,
taken by the Wide-field Infrared Survey Explorer (WISE) as part
of WISE’s 2012 All-Sky Data Release. By observing the entire
sky, WISE can search for faint objects, like distant galaxies, or
survey groups of cosmic objects.

Every six months, NASA’s Near-Earth Object Wide
Field Infrared Survey Explorer, or NEOWISE,
spacecraft completes one trip halfway around the Sun,
taking images of the entire sky. Stitched together, those
images form an “all-sky” map showing the location and
brightness of hundreds of millions of objects. Using 18
all-sky maps produced by the spacecraft (with the next
one to be released in March 2023), scientists have
created what is essentially a time-lapse movie of the
sky, revealing changes that span a decade.
Comparing the maps can reveal distant objects that
have changed position or brightness over time, what’s
known as time-domain astronomy.
New time-lapse movies from NASA’s NEOWISE
mission give astronomers the opportunity to see
objects, like stars and black holes, as they move and
change over time. The videos include previously hidden
brown dwarfs, a feeding black hole, a dying star, a starforming region, and a brightening star. They combine
more than 10 years of NEOWISE observations and 18
all-sky images, enabling a long-term analysis and a
deeper understanding of the universe.
NEOWISE was originally a data processing project
to retrieve asteroid detections and characteristics from
WISE – an observatory launched in 2009 and tasked
with scanning the entire sky to nd and study objects
outside our solar system. The spacecraft used
cryogenically cooled detectors that made them
sensitive to infrared light.
The WISE mission ended in 2011 after the onboard
coolant – needed for some infrared observations – ran
out, but the spacecraft and some of its infrared
detectors were still functional. So in 2013, NASA
repurposed it to track asteroids and other near-Earth

objects, or NEOs. Both the mission and the spacecraft
received a new name: NEOWISE.
Despite the shift, the infrared telescope has
continued to scan the sky every six months, and
astronomers have continued to use the data to study
objects outside our solar system.
For example, nearby brown dwarfs appear to move
faster across the sky compared to more distant stars
moving at the same speed. So one way to identify brown
dwarfs amid the billions of objects in the catalog is to
look for objects that move.
With the original two WISE all-sky maps, scientists
found about 200 brown dwarfs within just 65 lightyears of our Sun. The additional maps revealed another
60 and doubled the number of known Y-dwarfs, the
coldest brown dwarfs. Compared to warmer brown
dwarfs, Y-dwarfs may have a stranger story to tell in
terms of how they formed and when. These discoveries
help illuminate the menagerie of objects in our solar
neighborhood. And a more complete count of brown
dwarfs close to the Sun tells scientists how ef cient star
formation is in our galaxy and how early it began.
Watching the sky change over more than a decade
has also contributed to studies of how stars form.
NEOWISE can peer into the dusty blankets swaddling
protostars, or balls of hot gas that are well on their way
to becoming stars. Over the course of years, protostars
icker and are as they accumulate more mass from
the dust clouds that surround them. Scientists are
conducting long-term monitoring of almost 1,000
protostars with NEOWISE to gain insights into the early
stages of star formation.
NEOWISE’s data has also improved understanding
of black holes. The original WISE survey discovered
millions of supermassive black holes at the centers of
distant galaxies. In a recent study, scientists used
NEOWISE data and a technique called echo mapping to
measure the size of disks of hot, glowing gas
surrounding distant black holes, which are too small
and too distant for any telescope to resolve.
To watch the video the URL is:
https://youtu.be/qOVTqPvV6wY?
list=PLTiv_XWHnOZp7htSzWONiegbedmQ_60LG
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NEOWISE Timelapse movie shows cosmic changes

Returning to the moon: by an Artemis 1 FDO
By CAS member, Dr. Julie Read
I’m a Flight Dynamics Of cer (our call
sign is FDO, pronounced like FIDO) for the
Orion spacecraf t on Ar temis moon
missions. Our call sign goes all the way
back to the earliest days of space ight.
FDOs work in NASA’s Mission Control
Center in Houston, TX and are in charge of
the Orion spacecraft’s trajectory. For
instance, we compute when the spacecraft
needs to turn on its thrusters (called a
“burn”) to alter the trajectory and stay on
course. We have a timeline of actions
leading up to each of these burns to ensure
the spacecraft is con gured correctly for
each burn.
For the uncrewed Artemis 1 mission,
Orion will swing by the moon and execute
a burn to go into a retrograde orbit, which
means an orbit opposite of the direction
most planets and stars follow naturally.
Orion will then execute a deorbit burn,
swing by the moon again, and head back to
Earth.
In addition, while the spacecraft is
coasting through space (i.e., not executing
burns), we have numerous actions we take
using specialized software to evaluate the
current trajector y, coordinate data
exchanges with other ight controllers,
and plan ahead for the next day’s
predicted trajectory.
Other ight controllers specialize in
areas such as the propellants, the
communication system, and the power
system. The ight control team is directed
by the ight director, who has the ultimate
authority on real-time decisions regarding
the spacecraft. The ight controllers in the
main ight control room, which is the
room sometimes shown on TV, also have
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According to NASA Mission website:
Mission Facts:
•
•
•
•
•

Launch date: Nov. 16, 2022
Mission duration: 25 days, 11 hours, 21
minutes
Total distance traveled: 1.3 miIlion miles
Re-entry speed: 24,500 mph (Mach 32)
Splashdown: Dec. 11, 2022
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back-room support from additional ight
controllers.
FDO’s support ight controller’s call
sign is TRAJ (for trajectory), and TRAJ
performs many of the large number of
trajectory computations. FDO directs
TRAJ on what computations to perform.
TR AJ focuses on working on these
computations while FDO communicates
with the rest of the ight control team and
maintains situational awareness of the
overall vehicle status. I will be working as
both FDO and TRAJ during various shifts
in the Artemis 1 mission.
Flight controllers will work round-theclock shifts of about 9 hours each while
Artemis 1 is in ight, with time for a
handover on each end of the shift. We have
spent several years preparing for the
mission, and we look forward to its
success.
To follow Orion’s trajectory real-time
during Artemis 1, go to NASA’s Artemis
Real-time Orbit Website (AROW) dedicated
for this purpose:
Julie said: “It’s an exciting time to be
working at NASA and ying a human-rated
spacecraft back to the moon for the rst
time in over 50 years. It’s taken a lot of
hard work, testing, and training for us to
be prepared. I’m looking forward to the
day we land humans on the moon again.”

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 nd local clubs, events, and
more!

Cepheus: A House Fit for a King
David Prosper
Sometimes constellations look like their
namesake, and sometimes these starry patterns look like
something else entirely. That’s the case for many stargazers
upon identifying the constellation of Cepheus for the rst
time. These stars represent Cepheus, the King of Ethiopia,
sitting on his throne. However, many present-day observers
see the outline of a simple house, complete with peaked roof,
instead – quite a difference! Astronomers have another
association with this northern constellation; inside its
borders lies the namesake of one of the most important
types of stars in modern astronomy: Delta Cephei, the
original Cepheid Variable.
Cepheus is a circumpolar constellation for most
observers located in mid-northern latitudes and above,
meaning it does not set, or dip below the horizon. This
The stars of Cepheus are visible all year round for
means Cepheus is visible all night long and can be observed
many in the Northern Hemisphere, but fall months
to swing around the northern celestial pole, anchored by
offer some of the best views of this circumpolar
Polaris, the current North Star. Other circumpolar
constellation to warmly-dressed observers. Just look
northwards! Image created with assistance from
constellations include Cassiopeia, Ursa Major, Ursa Minor,
Stellarium: stellarium.org.
Draco, and Camelopardalis. Its all-night position for many
stargazers brings with it some interesting objects to
observe. Among them: the “Garnet Star” Mu Cephei, a
supergiant star with an especially deep red hue; several
binary stars; several nebulae, including the notable re ection nebula NGC 7023; and the “Fireworks Galaxy”
NGC 6946, known for a surprising amount of supernovae.
Perhaps the most famous, and certainly the most notable object in Cepheus, is the star Delta Cephei.
Its variable nature was rst discovered by John Goodricke, whose observations of the star began in October
1784. Slightly more than a century later, Henrietta Leavitt studied the variable stars found in the Magellanic
Clouds in 1908 and discovered that the type of variable stars represented by Delta Cephei possessed very
consistent relationships between their luminosity (total amount of light emitted), and their pulsation period
(generally, the length of time in which the star goes through a cycle of where it dims and then brightens). Once
the period for a Cepheid Variable (or Cepheid) is known, its luminosity can be calculated by using the scale
originally developed by Henrietta Leavitt, now called “Leavitt’s Law.”. So, if a star is found to be a Cepheid, its
actual brightness can be calculated versus its observed brightness. From that difference, the Cepheid’s distance
can then be estimated with a great deal of precision. This revolutionary discovery unlocked a key to measuring
vast distances across the cosmos, and in 1924 observations of Cepheids by Edwin Hubble in what was then
called the Andromeda Nebula proved that this “nebula” was actually another galaxy outside of our own Milky
Way! You may now know this object as the “Andromeda Galaxy” or M31. Further observations of Cepheids in
other galaxies gave rise to another astounding discovery: that our universe is not static, but expanding!
Because of their importance as a “standard candle” in measuring cosmic distances, astronomers
continue to study the nature of Cepheids. Their studies revealed that there are two distinct types of Cepheids:
Classical and Type II. Delta Cephei is the second closest Cepheid to Earth after Polaris, and was even studied in
detail by Edwin Hubble’s namesake telescope, NASA’s Hubble Space Telescope, in 2008. These studies, along
with others performed by the ESA’s Hipparcos mission and other observatories, help to further re ne the
accuracy of distance measurements derived from observations of Cepheids. What will further observations of
Delta Cephei and other Cepheids reveal about our universe? Follow NASA’s latest observations of stars and
galaxies across our universe at nasa.gov.
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Webb and Hubble Pillars of Creation

NASA's Hubble Space Telescope made the
Pillars of Creation famous with its rst image in
1995, but revisited the scene in 2014 to reveal a
sharper, wider view in visible light, shown above at
left.
A new, near-infrared-light view from NASA’s
James Webb Space Telescope, at right, helps us
peer through more of the dust in this star-forming
region. The thick, dusty brown pillars are no
longer as opaque and many more red stars that are
still forming come into view.
While the pillars of gas and dust seem darker
and less penetrable in Hubble’s view, they appear
more diaphanous in Webb’s.
The background of this Hubble image is like a
sunrise, beginning in yellows at the bottom, before
transitioning to light green and deeper blues at the
top. These colors highlight the thickness of the
dust all around the pillars, which obscures many
more stars in the overall region.
In contrast, the background light in Webb’s
image appears in blue hues, which highlights the
hydrogen atoms, and reveals an abundance of
stars spread across the scene. By penetrating the
dusty pillars, Webb also allows us to identify stars
that have recently – or are about to – burst free.
Near-infrared light can penetrate thick dust
clouds, allowing us to learn so much more about
this incredible scene.

Both views show us what is happening locally.
Although Hubble highlights many more thick
layers of dust and Webb shows more of the stars,
neither shows us the deeper universe. Dust blocks
the view in Hubble’s image, but the interstellar
medium plays a major role in Webb’s. It acts like
thick smoke or fog, preventing us from peering
into the deeper universe, where countless galaxies
exist.
The pillars are a small region within the Eagle
Nebula, a vast star-forming region 6,500 lightyears from Earth.

For comparison, the 1995
Hubble image.
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2022 November Planet Notes
along it, too. It passes through
the constellations of the zodiac. Venus (15th of month), at magnitude –3.9, is too close to the Sun to be vis- Distances planets are from the Earth on the 15th of this month:

ible—it will become an evening star. Mars, at magnitude –1.6, in Venus: 158,000,000 miles, Mars: 52,000,000 miles,
Taurus, rises in the east 1.5 hours after sunset. Jupiter, at magnitude –2.7, Jupiter: 403,000,000 miles, Saturn: 920,000,000 miles.
in Pisces, sets in the west around 2:30 AM. Saturn, at magnitude +0.7, in
Note:
Capricornus, sets in the west around 11 PM.
Mars is closest to Earth on November 30 at 50,613,000 miles.
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The Summer constellations still linger in the west but will retire soon for the winter. The bright stars Deneb, Vega and Altair
form the Summer Triangle. Cygnus, the Northern Cross, has,
as its bottom end, the beautiful blue/gold double star, Albireo
that is visible with a telescope. More eastward is Pegasus and its
Great Square with the Andromeda Galaxy closeby. On the eastern horizon is the red star, Aldebaran, an eye of the Bull. Above
it is the Pleiades or Seven Sisters, always a favorite. It might look
like a little dipper but it is NOT the Little Dipper.

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

Alpha Persei Cluster. Distance: 600 ly / Diameter: 31 ly /
Mag 1.2 / Spans 3° / 30 stars.
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. 10 stars shaped like a bar-type
coathanger. It spans 2° and it stars are 150 ly away.
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.
Pleiades. And, the “Seven Sisters.” Visible with the eyes.
Distance: 395 ly / Diameter: 13 ly / Spans 1.8° / 100 stars.
IC4665. Cluster. A large sprinkle of stars. Distance: 1,400 ly /
Diameter: 17 ly / Mag 4.2 / Spans 40' / 30 stars.
M15. Globular Cluster. Distance: 34,000 ly / Diameter: 122 ly /
Mag 6.2 / Spans 13'.
M11. Wild Duck Cluster. Distance: 5,600 ly / Diameter: 23 ly / Mag
5.8 / Spans 14' / 200 stars.
M13. Favorite Globular Cluster. Distance: 21,000 ly / Diameter:
104 ly / Mag 5.8 / Spans 17'.
M22. Beautiful Globular Cluster. Distance: 10,000 ly / Diameter:
70 ly / Mag 5.1 / Spans 24'.
M34. Large Cluster. Distance: 1,400 ly / Diameter: 14 ly / Mag 5.2
/ Spans 35' / 60 stars. Try with binoculars, too.
M36. Cluster. Distance: 3,700 ly / Diameter: 13 ly / Mag 6.0 /
Spans 12' / 60 stars. Try with binoculars, too.
M37. Cluster. Distance: 4,200 ly / Diameter: 29 ly / Mag 5.6 /
Spans 24' / 150 stars. Try with binoculars, too.
M57. Ring Nebula. Planetary Nebula that looks like a smoke ring.
Smaller than what you might think. Estimated to be 1 ly in
diameter and 2,000 ly away. Mag 9 / Spans 76" or 1.3'.

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.

Meteor Showers
Southern TAURIDS. Peaks around November 5 with 5 meteors/hour.
Northern TAURIDS. Peaks around November 13 with 5 meteors/hour.
LEONIDS. Peaks around November 17 with 10 meteors/hour.
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Brightest Stars
Aldebaran. Rising in TAURUS. Magnitude +1. Distance: 65 ly.
Diameter: 36 times the Sun’s. Orange Giant.
Altair. In AQUILA. Magnitude +0.9. Distance: 19 ly.
Diameter: 1.9 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.
Deneb. In CYGNUS. Magnitude +1.3. Distance: 3200 ly.
Diameter: 222 times the Sun’s. Blue-White Supergiant.
Fomalhaut. In PISCIS AUSTRINUS. Magnitude 1.2.
Distance: 25 ly. Diameter: +1.9 times the Sun’s.
Mirach. In ANDROMEDA. Magnitude +2.1. Distance: 199 ly.
Diameter: 89 times the Sun’s.
Mirfak. 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.
Vega. In LYRA. Magnitude +0.02. Distance: 25 ly.
Diameter: 2.4 times the Sun’s.

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 jealous Juno, wife of promiscuous Jupiter, who favored Callisto. During an early 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
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.
CAPRICORNUS is a “Seagoat,” the partially transformed, halfgoat, 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. AQUARIUS is the Water and Cup
Bearer, a servant of the gods. PEGASUS, the Winged Horse is the
deliverer of Jupiter’s thunderbolts. CYGNUS, the Swan helped Helios find the pieces of his son, having fallen from the chariot that
pulls the Sun across the sky. AQUILA is Jupiter’s Eagle that carries out tasks. LYRA, the Lyre was invented by Mercury and mastered by Apollo’s son, Orpheus whose music had magical powers.
PISCES represents Venus and Cupid who changed themselves
into Fishes tied with a length of string to stay together and escape
the monster Typhoon.

Moon Phases
First Quarter. Tuesday, November 1, 1:37 am, CDT
Full Moon. Tuesday, November 8, 6:02 am, CDT
Third or Last Quarter. Wednesday, November 16, 7:27 am, CT
New Moon. Wednesday, November 23, 4:57 pm, CT
First Quarter. Wednesday, November 30, 8:36 am, CT
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