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President’s Message

The fall season is fully upon us now, and with fall comes cooler temperatures and some
excellent stargazing. We've had some especially good weather lately that we hope will
continue for our monthly star parties. The first star party will be on the 7t at 5:38 pm at
Dedication Point and the second will be the following week on the 14% also at 5:30 pm
and at Dedication Point. If you are going to attend one of these parties, please wear a
mask and follow social distancing guidelines.

Our monthly board meeting will be held on Wednesday, the 4t of November via Zoom
tele-meeting and will begin at 7:00 pm.

We at BAS have to take the COVID-19 pandemic very seriously. Taking adequate
safety precautions is an utmost concern so we will continue to use the video-
conferencing platform Zoom to hold virtual meetings that are informative and
informational. Our next general meeting will be held on Friday, the 13" and our speaker
this month is Paul Verhage speaking about radio astronomy. The Zoom Meeting will
begin at 7:00 pm.

If any of our members need a walk-through on how to use Zoom for meetings please
contact a board member. You should be able to access Zoom through a desktop,
laptop, tablet (iPad, etc.) or even your smart phone. This is a helpful site but there are
pop-ups, https://www.tomsguide.com/news/how-to-join-a-zoom-meeting.

COVID-19 continues unabated in Idaho. The Governor recently moved us back to Stage
3 and has limited group in-person meetings to 50 people. We are taking the COVID-19
pandemic very seriously and providing adequate safety precautions is an utmost
concern regarding the upcoming Holiday Party. As a result we, the board, have come
up with a poll about attendance at the Holiday Party. Please visit our Groups.io page
and voice your opinion on the holiday party.

Have a safe and wonderful Thanksgiving and, until next month, clear skies.

David Olsen, President
Boise Astronomical Society

Would you like to JOIN the Boise Astronomical Society? See Last Page!

SkyWatcher is the Newsletter of the Boise Astronomical Society and is published electronically once a month. SkyWatcher © 2020 by Loretta J Cannon
for the Boise Astronomical Society, All Rights Reserved. Images used in this newsletter, unless otherwise noted, are in the public domain or are
courtesy of NASA, Wikimedia, or from BAS File Photos. Non-Public images and articles used are with the permission of the respective author who holds
the copyright. Names of the Full Moon are from the Algonquin Nation.
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Calendarof-Events

Friday, November 6 Boise State Physics First Friday Astronomy

“A Practical Guide to Time Travel” by Prof Barbara Ryden, Dept of Astronomy, Ohio State University
Online Lecture begins 7:30 pm (MT) http://www.astrojack.com/ffa-time-travel

If you missed this presentation, you can view it and other previous lectures online at http://www.astrojack.com.

Oct 2, 2020 The Solar System Laboratory: A Testbed for Exoplanet Studies
by Dr. Laura Mayorga, Space Telescope Science Institute
Sept 4, 2020  Peering Through the Haze: Titan’s Fascinating Atmosphere and Surface
by Darci Snowden, Professor of Physics, Central Washington University
Aug 7, 2020 Sub-Orbital Ballooning Experiments and Education
by Dr. Paul Verhage, Treasure Valley Math & Science Center
July 3, 2020 “What are these yellowballs?” How citizen scientists’ curiosity led to a new catalog of star
formation tracers by Prof Katie Devine, College of Idaho
June 6, 2020 The Antikythera Mechanism
by James Evans, Professor of Physics, University of Puget Sound

Scheduled for Dec 4": NASA’s Lucy Mission
by Dr. Cathy OlIkin, Southwest Research Institute

Sunday, Nov 8  National STEM Day

NASA invites you to celebrate with them. They have “education resources for teachers and students”, “STEM stories”,
and you can “join the conversation on social media.” Follow this link to learn more: Celebrate With NASA-JPL.

Here is another site that discusses National STEM Day (there are pop-ups): National Today — STEM/STEAM.
You can also explore the Idaho STEM Action Center (https://stem.idaho.gov/) managed by our state government.

Friday, Nov 13 BAS General Meeting guest speaker — Dr. Paul Verhage

Join us for our General Meeting and hear our guest speaker, Dr. Paul Verhage. He will be speaking about radio
astronomy. If any of you remember Carl Sagan’s 1985 fiction novel, Contact, that was all about radio astronomy. In
1997, the film based on the book was released. Dr. Verhage writes and produces an astronomy radio show for the Boise
Community Radio Project — Idaho Skies. This will be a fun evening!

Sunday, Nov 29 and Monday, Nov 30 Penumbral Lunar Eclipse

Starting on Nov 29" for some locations, this eclipse will be visible in North America. According to Time and Date, and
weather permitting, we should be able to see this eclipse on Nov 30" here in southern Idaho. Our Dave Mitsky suggests
we check out this site for details — Eclipse Wise Nov 30 — or page 48 of the November 2020 issue of Sky & Telescope.
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Currents-in-Space

by Loretta J Cannon
NASA ONLINE EDUCATION EVENTS FOR NOVEMBER and an ESSAY CONTEST

For November, our friends at NASA have included live stream events for students, including sessions on oceanography
and earth science as studied from space.

Wednesday, Nov 11 12:00-12:30 MST Studying Earth From Space

Online link: Learning Space With NASA at Home

This webinar, geared for students K through 8, will explore how NASA studies Earth from space.

While you don’t need to register to attend, if you wish to participate in the the live Q&A, you will need to register for

that. You can register as an individual student OR a teacher can register their ‘classroom’.

Regqister here to join live Q&A Explore home-learning resources

Wednesday, Nov 11 4:00-5:00 MST Teaching Space with NASA

Online link: Teaching Space With NASA

This webinar, though geared towards both formal and informal educators, is open to all audiences. In this hour, you will
learn from both NASA experts and researchers aboard Exploration Vessel Nautilus, currently at sea, who will discuss
how scientists are exploring the unknowns of Earth's largely unmapped and mysterious oceans.

As above, you don’t need to register to attend, but only to participate in the the live Q&A.

Regqister to join live Q&A

NASA Artemis Moon Pod Essay Contest Deadline: Dec 17, 2020 https://youtu.be/aej9AocokN9c
“Imagine what it would be like to live with a pod of astronauts on the Moon! NASA's Artemis Moon Pod Essay Contest
challenges students in grades K-12 to do just that. To participate in the contest, which runs through Dec. 17, students
must write an essay in which they imagine leading a one-week expedition on the Moon's South Pole. What types of
skills, attributes and/or personality traits would their Moon Pod crew need to have and why? How many would be in the
pod? What high-tech gear and gadgets would be needed? Participants will also need to describe one machine, robot,
or technology they would leave on the lunar surface to help future astronauts explore the Moon.”
“Every student who submits an essay will receive an official certificate and be invited to a NASA virtual event featuring
an astronaut! Semifinalists will be invited to represent their state or territory in a series of Artemis Explorer sessions
with NASA experts. Nine finalists will have the opportunity to travel with a parent to NASA’s Johnson Space
Center next summer to learn about lunar exploration. The national winner in each grade division will win a family trip to
see the first Artemis flight test, watching the most powerful rocket in the world launch from NASA’s Kennedy Space
Center in Florida.”

NASA'’s contest partner, Future Engineers, has a site with the full contest details and requirements.

LOOK WHAT HAPPENS WHEN SPACE TELESCOPES COOPERATE

Different space telescopes scan the universe using different wavelengths of light (NASA explains the electromagnetic
spectrum). The Hubble Space Telescope produces images using not only visible light but also ultraviolet (shorter waves)
and infrared (long waves). The Chandra X-ray Observatory, obviously, sees in the x-ray (much shorter) portion of the
spectrum. The Spitzer Space Telescope specializes in the infrared. In addition to lightwaves, we can also detect gravity
waves.

In the US, the Laser Interferometer Gravitational-wave Observatory
(LIGO) detects gravitational waves. LIGO is comprised of two identical
detectors, one in Hanford, WA and one in Livingston, LA. The complete
details about how these two facilities function as a single observatory is
worth reading. For our purposes here, the short answer is LIGO “was
designed to open the field of gravitational-wave astrophysics through detection of
gravitational waves predicted by Einstein’s General Theory of Relativity.” Shortly
after a detection event by LIGO, ultraviolet spectroscopic analysis with
Hubble will help characterize the gravitational wave source. The first
detection of a gravity wave from the merger of two neutron stars occurred
on Aug 17, 2017. As the collision produced gamma rays and visible light,
Hubble was able to image it while the light faded (see Right, cred:
NASA/ESA).
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While the collaboration between LIGO and Hubble

S produced great science, there’s another collaboration that
has resulted in a stunning visual presentation. A group of
researchers studied the Whirlpool Galaxy with combined
data from Spitzer, Hubble and Chandra to ‘illuminate’ the
dust, gas and stars that comprise this galaxy. The link at
left takes you to the video they created; be sure to watch it
‘Full Screen’ with sound.

Infrared

The credit for this video goes to: Visualization- Frank Summers,
Joseph DePasquale, Dani Player (STScl), Kim Arcand (SAO/CXC), Robert
Hurt (Caltech/IPAC); Music- "Cylinder Five", Chris Zabriskie, CC BY 4.0.

“COSMIC PURSUITS” FOR NOVEMBER

I highly encourage you to check out Brian Ventrudo’s Cosmic Pursuits for November, where you'll find this image and
more.

Moon .Saturn
Piscis Austrinus ? J ‘Jupiter

Jupiter, Saturn, and the waxing crescent Moon in the southwestern sky after sunset on Nov. 19, 2020
[image produced using SkySafari 6 Plus software, hitps:/skysafariastronomy.com/]

This article in ‘Currents in Space’ © 2020 by Loretta J Cannon
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“MARS IS THE ONLY KNOWN PLANET INHABITED SOLELY BY ROBOTS” Part2
by Loretta J Cannon

Last month, we began exploring ‘How did Mars become a robot planet?’ and learned about the early robots sent to the
Red Planet, from the Mariner probes (1964-1972) to the Viking landers (1975-76) and the Observer orbiter, which went
dark without explanation just days from insertion in 1993. This month we’ll look into three orbital missions — Global
Surveyor, Climate Orbiter (1998), Odyssey (2001) — and a new generation of lander — Pathfinder & Sojourner (1997).

MARS GLOBAL SURVEYOR

This orbiter, launched in Nov 1996, successfully entered Mars
orbit in Sept 1997 as the first spacecraft in the NASA Mars
Surveyor Program, which planned a launch every 26 months
through 2005. The Global Surveyor (shown at right, cred: NASA)
carried six instruments, five of which were similar to those on the
lost Mars Observer probe. The two-year survey mission didn’t
begin until March 1999 because it took two years to achieve the
proper orbit using three aerobraking maneuvers (dipping into the
atmosphere to slow down). Between 1999 and 2006, this craft
achieved many firsts: the aerobraking to enter stable orbit; three-
dimensional profiles of the planet’s North Pole; identifying liquid
water on the surface. Global Surveyor mapped the surface of
Mars in more detail than some parts of Earth. And while the
primary mission ended in Feb 2001, after sending 83,000 images
home (more than all previous missions combined), this intrepid
little craft produced data through two mission extensions into
2003 and beyond, including supporting the rovers Odyssey and
Spirit and the European Space Agency’s orbiter, Mars Express.
In late 2006, Global Surveyor& mission was extended for the last
time when, a month later in November, contact was lost.

MARS PATHFINDER & SOJOURNER

The Mars Pathfinder lander, carrying the Sojourner rover, launched in Dec 1996,
a month after Global Surveyor; it reached Mars in July 1997, ahead of Global
Surveyor. This highly successful mission, though planned to last less than 30 days
total, continued for twelve weeks, through to Sept when contact was lost. This
mission premiered the now-famous parachute-to-airbag bouncing landing (at right,
artist image of bouncing lander, credit: NASA) that was used later for the twin rovers Spirit
and Opportunity. | remember reading about this innovation at the time and thinking
that NASA had developed a sense of humor. The tiny oven-sized, six-wheeled
Sojourner rover, as seen in the 360° view video-link (below), was the first of its kind

on Mars and T A

eventually roamed over hundreds of square miles during
its twelve weeks of functional life. Data collection, from
both Pathfinder and Sojourner, included over 17,000
images, 8% million weather measurements
(temperature, pressure, and wind speeds), and results of
chemical analyses from sixteen different locations. Fun
facts about this mission include: (1) Pathfinder was
renamed the Sagan Memorial Station; (2) Sojourner was
inducted into the Robot Hall of Fame in 2003; (3) in Dec
2006, an image taken by Mars Reconnaissance Orbiter
showed Pathfinder right where we left it.



https://www.youtube.com/embed/9HGRReKUzfU?feature=oembed

MARS CLIMATE ORBITER and MARS POLAR LANDER/DEEP SPACE 2

The Climate Orbiter was the 2" orbiter in NASA’s Mars Surveyor Program and launched in Dec 1998. Its mission
included conducting atmospheric studies in concert with, and serving as a communication relay for, the Mars Polar Lander
(launched Jan 1999), the 3™ craft in the Surveyor Program. Neither of these missions was successful.

The orbiter had a successful trip to Mars, arriving in Sept 1999. Upon initiating its insertion
burn, it passed behind Mars but never re-emerged. The subsequent investigation attributed
the failure to a navigational error. Apparently, commands were sent to the spacecraft in
English units (pound-seconds) rather than metric (Newton-seconds) and the orbiter burned
up in the atmosphere.

sl

The Polar Lander (at left, artist image, credit: NASA/JPL-Caltech) also had an uneventful trip to
Mars, arriving in Dec 1999. The mission involved deploying the lander near Mars’ South Pole
to study the carbon dioxide ice cap and analyze polar deposits. The lander had a robotic arm to dig for water-ice. In
addition to surface studies, the lander was to record meteorological conditions, and take multispectral images. Before
reaching the surface, the Polar Lander was to have launched two small probes, Deep Space 2, which would have
impacted the surface to study the history of Mars’ water cycles. None of these studies were done. Twenty-four minutes
after the Polar Lander entered the Martian atmosphere on Dec 3", signal re-acquisition failed. Two weeks later, Global
Surveyor couldn’t find any evidence of the lander on the surface of Mars. A comprehensive investigation implicated a
signal interference during landing that sent the spacecraft crashing to the surface.

The failure of two of the three spacecraft in the Mars Surveyor Program put an end to “NASA’s ‘Faster, Better, Cheaper’
initiative for low-cost yet highly innovative missions.” Years later, in 2008, the Phoenix lander completed much of the
Polar Lander& original mission.

MARS ODYSSEY

After the disappointing failures of most of the Mars Surveyor Program spacecraft at the
end of the last century, Mars Odyssey (at left, image from mission status page; below right,
schematic. credit: NASA/JPL) gave us a stupendous win. This orbiter is still active after almost
20 years of continuous operation. Originally conceived as Mars Surveyor 2001 with an
orbiter and a lander, the mission was pared down to just an orbiter and renamed 2001
Mars Odyssey with a three-year mission. The primary goals for the science mission were
(1) to obtain data to see if Mars could have supported life, (2) to characterize geology and
climate, and (3) to study possible radiation hazards with an eye to eventual human
exploration. Odyssey was also planned to function as a communications
relay for other Mars missions. This fairly small spacecraft carries just
three instruments to accomplish its mission: Thermal Emission Imaging
System (THEMIS), Gamma Ray Spectrometer (GRS), Mars Radiation
Environment Experiment (MARIE).

High gain antenna

Odyssey was launched in April 2001, achieved orbital insertion by Oct,
and completed aerobraking by Jan 2002 to settle into its planned orbit.
Just four months later, NASA reported the first of many intriguing finds —
the identification of high levels of hydrogen in the soil, implying the
presence of subsurface ice. During a subsequent two-year mission
extension in March 2008, NASA reported a finding of salt deposits at 200
locations in the southern hemisphere, indicating where surface water had
been. By July 2010, the most accurate global map of Mars ever created
was completed using THEMIS images, and in December Odyssey set the
record for the longest operating Martian spacecraft. Aug 2012 saw the completion of a two-year study of polar ice, dust
storms and clouds; also that month, THEMIS identified a landing site for the Mars Science Laboratory. Data from Odyssey
was combined in Mar 2016 with data from Global Surveyor and Reconnaissance to produce an amazing Martian gravity
map animation, which is a good place to end our story for this month.

Mars radiation
B tal

We'll try to conclude our examination of the robotic exploration of Mars in December’s newsletter

This article in “Space History” © 2020 by Loretta J Cannon
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— NASA-Night-Sky Notes —

The International Space Station: 20 Continuously Crewed Years of Operation

by David Prosper

Did you know that humans have been living in the International Space Station (ISS), uninterrupted, for twenty years?
Ever since the first crew members docked with the ISS in November 2000, more than 240 people have visited this
outpost, representing 19 countries working together. They have been busy building, upgrading, and maintaining the space
station - while simultaneously engaging in cutting-edge scientific
research.

At Right: The ISS photobombs the Sun in this amazing image taken
during the eclipse of August 21, 2017 from Banner, Wyoming.
Photo credit: NASA/Joel Kowsky

The first two modules that would later make up the ISS were
launched into orbit in 1998: the Russian Zarya launched via a Proton-
K rocket, and the US-built Unity module was launched about a week
and a half later by the Space Shuttle Endeavour. Subsequent
missions added vital elements and modules to the Space Station
before it was ready to be inhabited. And at last, on November 2, 2000,
Expedition-1 brought the first three permanent crew members to the
station in a Russian Soyuz capsule: NASA astronaut William M.
Shepherd and Russian cosmonauts Sergei Krikalev and Yuri Gidzenk.
Since then, an entire generation has been born into a world where
humans continually live and work in space! The pressurized space
inside this modern engineering marvel is roughly equal to the volume
of a Boeing 747, and is sometimes briefly shared by up to 13
individuals, though the average number of crew members is 6. The unique microgravity environment of the ISS means
that long-term studies can be performed on the space station that can’t be performed anywhere on Earth in many fields,
including space medicine, fluid dynamics, biology, meteorology and environmental monitoring, particle physics, and
astrophysics. Of course, one of the biggest and longest experiments on board is research into the effects of microgravity
on the human body itself, absolutely vital knowledge for future crewed exploration into deep space.

Stargazers have also enjoyed the presence of the ISS as it graces our skies with bright passes overhead. This space
station is the largest object humans have yet put into orbit at 357 feet long, almost the length of an American football field
(if end zones are included). The large solar arrays — 240 feet wide — reflect quite a bit of sunlight, at times making the ISS
brighter than Venus to observers on the ground! Its morning and evening passes can be a treat for stargazers and can
even be observed from brightly-lit cities. People all over the world can spot the ISS, and with an orbit only 90 minutes
long, sometimes you can spot the station multiple times a night. You can find the next ISS pass near you and receive
alerts at sites like NASA’s Spot the Station website
(spotthestation.nasa.gov) and stargazing and satellite
tracking apps.

At Left: A complete view of the ISS as of October 4, 2018,
taken from the Soyuz capsule of the departing crew of
Expedition-56. This structure was built using materials
launched into orbit by (37) United States Space Shuttle
missions and (5) Russian Proton and Soyuz rockets, and
assembled and maintained by (230) spacewalks — with more
to come! Photo credit: NASA/Roscosmos

Hundreds of astronauts from all over the world have
crewed the International Space Station over the last two
decades, and their work has inspired countless people
to look up and ponder humanity's presence and future
in space. You can find out more about the International Space Station and how living and working on board this amazing
outpost has helped prepare us to return to the Moon . .. and beyond! Visit nasa.gov.

8
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Phil Harrington’s-Cosmic Challenge e

The Eye of Mars
Small scopes
3- to 5-inch (8-13 cm)

With Mars just having passed opposition on October 13, | thought it might be fun to challenge you to see a specific
surface feature on the Red Planet before it slips too far away.

First, most readers probably realize that some Martian oppositions are better than others. An aphelic opposition occurs
at or near Martian aphelion, when the Red Planet comes no closer than 50 to 61 million miles (81 to 98 million km) to
Earth. During these comparatively poor viewing periods, Mars, which measures 4,219 miles (6,794 km) in diameter, will
measure no more than 14" across. In more favorable years, when Mars reaches opposition at or near perihelion, the
planet will be less than 35 million miles (56 million km) from Earth and will appear about 25" in diameter. These are
called perihelic oppositions. This year's Martian opposition was perihelic, as was the previous opposition in 2018. Both
afforded observers some prime Mars-watching. The next perihelic oppositions won't be until June 27, 2033, and
September 15, 2035. In between now and then, the oppositions in 2022, 2025, 2027, 2029 and 2031 will be aphelic.

YHON

At Left: Autumn star map showing
location of Mars,

adapted from Star Watch by Phil
Harrington
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No other planet in our solar
system appears so enticing, yet
proves so frustrating, through
backyard telescopes as does the
Red Planet Mars. On the one
hand, the planet's thin carbon
dioxide atmosphere affords us a
nearly cloud-free, round-the-clock
view of its sun-drenched surface.
On the other hand however, the
planet's small size, coupled with
its distance away, conspire
together to shrink the planet's
disk to no more than 25" across
at its best. Usually, Mars appears

far smaller than that. As a result,
Fomalhaig whatever surface details are
FISGIS AUSTRINUS visible through our telescopes
prove small, vague, and tenuous
at best.

ise3

West

This month's
Cosmic
Challenge

South This contradictory set of
conditions undoubtedly led to

some of the controversial surface features that early Mars observers claimed to see. Without a doubt, the best-known
case of Martian illusions has to be the widespread misconception that the planet is covered in a web of thread-thin canals.
Many references attribute the "discovery" of Martian canals to the Italian astronomer Giovanni Schiaparelli. Viewing Mars
in 1877, Schiaparelli saw what he interpreted as dark, thin lines stretching across the lighter areas of the planet's surface
and connecting the darker regions. He described these vague markings as "canali," which in Italian, means channels or
grooves. Once his observations, published in 1878, reached the ears of English-speaking astronomers, canali was
mistranslated to mean "canals," which of course, are artificial waterways constructed by intelligent beings. Suddenly, the
hunt for the Martians was on!



http://www.philharrington.net/swtch.htm

Actually, Schiaparelli was not the first person to see "canali." At least half a dozen observers recorded linear features on
Mars as far back as 1840. In 1867, Richard A. Proctor published a map of Mars based largely on observations and
drawings by William Dawes (of "Dawes Limit" fame). Proctor presumed that the darker parts of the planet were seas and
the reddish tracts continents, and proceeded to name several features after English astronomers, such as Dawes Ocean,
Herschel Continent, and Terby Sea.

Schiaparelli's 1878 report also included a map of Mars, showing far more detail than Proctor's, which contained several
fanciful errors. To correct these errors, Schiaparelli decided to abandon any names previously assigned and instead
created his own references based on biblical and mythological entities. Terby Sea, for instance, became Solis Lacus. For
the most part, the names we still use when discussing features on Mars are those assigned by Schiaparelli. That is, minus
the canals of course.

While we may chuckle today at the thought of canals crisscrossing the planet, many of the surface features that
perplexed generations of astronomers continue to intrigue observers today. Even with robotic spacecraft scurrying about
the surface of the Red Planet or in orbit high above, Mars still beckons backyard planet watchers. There are many striking
features across the Martian surface, from the fork-shaped Sinus Meridiani (or what Proctor had christened Dawes's
Forked Bay) to the dark wedge of Syrtis Major (formerly Kaiser Sea).

Since it was first detected in the 19th century, the region Solis Lacus, located at Martian longitude 85° west and Martian
latitude 26° south, has puzzled observers. Nicknamed the Eye of Mars, or Oculus, for its cyclopic appearance, this feature
has been observed to undergo dramatic changes in size and appearance. Normally, Solis Lacus appears as a dark,
elliptical feature measuring some 500 miles east-to-west by 300 miles north-to-south, surrounded by a brighter region
known as Thaumasia. Together, they resemble a human eye, almost as if Mars is looking back at us.
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Mare Erythraeum

Mare Sirenum

Sinus 1926
Meridiani

g I
Tharsis Solis Lacus

Mare Acidalium Arcadia

North polar cap

CM 90 degrees 1939

| L ]

I |
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Since Schiaparelli first drew a detailed view of Solis Lacus in 1877, observers have watched it go through a variety of
changes, as the figure above demonstrates. Schiaparelli's original drawing recorded a dark, segmented viaduct across
Thaumasia, connecting the "eye" to Mare Erythraeum to the south. Within 30 years, others recorded not one, but several
thin straits radiating outward from Solis Lacus, bridging the gap between it and the mare, as if the Eye was bloodshot. As
the early 20th Century wore on, Solis Lacus continued to morph from oval to circular, blending in part into Mare
Erythraeum before separating again. By the 1971 opposition of Mars, it had shrunken in size and faded in darkness, only
to experience resurgence two years later. As the 21st century opened, the Eye was dark again, although not as large as it
had appeared in the past.
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The cause of these variations is likely due to dust storms that rage across the Red Planet. The powdery Martian soil can
be picked up by high winds and swept across plains and down into basins. As this material is blown about, darker,
subsurface regions are alternately exposed and covered up, accounting for what was once interpreted as growth of
seasonal vegetation.

North

Olympus Polar Hood
Mons /

Tharsis
Montes

Amazonis

Planitia \ £ S

<« \alles
Marineris

Terra
Sirenum

South = 'u

Polar Cap

Illustration credit: Lisa Frattare (STScl)

Mars as seen by the Hubble Space Telescope in 2003.
Image credit: NASA/ESA and Lisa Frattare (STScl)

In general, dedicated planet watchers prefer refractors and long-focus reflectors because they usually produce the
highest image contrast. Short-focus Newtonians and most catadioptric telescopes yield lower image contrast owing to
their large central obstructions. And since magnifications over 200x are usually needed to see fine details, be sure to use
a high-quality eyepiece. Popular super-wide-field eyepieces are wonderful for panoramic views of star fields and broad
nebulae, but they are often surpassed by simpler conventional eyepieces, such as orthoscopics and Pléssls, for planetary
observing. Finally, many observers report great success using color filters to enhance various features on Mars. For Solis
Lacus, try an orange (Wratten #21) or red (#23A or #25) filter to increase the contrast of the dark eye against the
surrounding bright region. | am sure that many readers have their own opinions on this, so | welcome you to post them in
this column’s online discussion forum (Phil Harrington’s Nov Cosmic Challenge).

Have a favorite challenge object of your own? I'd love to hear about it, as well as how you did with this month's
test. Contact me through my web site or post to this month's discussion forum.

Until next month, remember that half of the fun is the thrill of the chase. Game on!

About the Author: Phil Harrington writes the monthly Binocular Universe column in Astronomy magazine and is the

COSMIC author of 9 books on astronomy. Visit his web site at www.philharrington.net to learn more.
MCHALLENGE

s Phil Harrington's Cosmic Challenge copyright 2020 by Philip S. Harrington. All rights reserved. No reproduction, in

whole or in part, beyond single copies for use by an individual, is allowed without written permission of the copyright
holder. Permission for use in this newsletter has been granted.

&

{Editor's Note: Solis Lacus means ‘Lake of the Sun’. Mare means ‘Sea’. }
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http://astronomy.com/magazine/phil-harrington
http://www.astronomy.com/
http://www.philharrington.net/

Dave Mitsky’s-€elestial Calendar

All times, unless otherwise noted, are UT (subtract 7 hours and, when appropriate, 1 calendar day for MDT)

11/1 Daylight Saving Time (DST) ends today; asteroid 8 Flora (magnitude +8.1) is at opposition in the constellation of
Cetus at 6:00; Mercury is 4.0 degrees northeast of the first-magnitude star Spica (Alpha Virginis) at 20:00

11/2 Mercury is at perihelion (0.3075 astronomical units from the Sun) at 3:00; the Moon is 5.8 degrees southeast of the
bright open cluster M45 (the Pleiades or Subaru) in Taurus at 12:00; Jupiter and Saturn are at heliocentric conjunction
(longitude 301.8 degrees) at 19:00; the equation of time is at a maximum of 16.49 minutes at 21:00

11/3 The Moon is 4.5 degrees north of the first-magnitude star Aldebaran (Alpha Tauri) at 6:00; Mercury is stationary,
with prograde (direct) or eastern motion to resume, at 8:00

11/4 The Moon is at the ascending node (longitude 80.3 degrees) at 3:00; the Moon is 7.5 degrees south of the first-
magnitude star Castor (Alpha Geminorum) at 15:00

11/5 The Moon is 0.2 degrees north of the bright open cluster M35 in Gemini at 2:00; the peak of the Southern Taurid
meteor shower (a zenithal hourly rate of 10 per hour) is predicted to occur at 6:00

11/6 The Moon is 3.8 degrees south of the first-magnitude star Pollux (Beta Geminorum) at 20:00

11/7 The Moon is 2.5 degrees north-northeast of the bright open cluster M44 (the Beehive Cluster or Praesepe) in
Cancer at 22:00

11/8 Asteroid 3 Juno is in conjunction with the Sun at 9:00; Last Quarter Moon occurs at 13:46

11/9 The Curtiss Cross, an X-shaped illumination effect located between the craters Parry and Gambatrt, is predicted to
be visible at 2:21; the Moon is 4.4 degrees north-northeast of the first-magnitude star Regulus (Alpha Leonis) at 14:00
11/10 Mercury is at greatest western elongation (19.1 degrees) at 17:00

11/12 The peak of the Northern Taurid meteor shower (a zenithal hourly rate of 15 per hour) is predicted to occur at 5:00;
Mercury is at its northernmost latitude from the ecliptic plane (7.0 degrees) at 8:00

11/13 Mars and Uranus are at heliocentric conjunction (longitude 38.8 degrees) at 0:00; the Moon is 2.8 degrees north-
northeast of Venus at 1:00; the Moon is 6.4 degrees north-northeast of Spica at 8:00; the Moon is 1.6 degrees northeast
of Mercury at 23:00

11/14 The Moon is at perigee, subtending 33' 23" from a distance of 357,837 kilometers (222,350 miles), at 11:43
11/15 New Moon (lunation 1211) occurs at 5:07; Mars is stationary at 19:00

11/16 The Moon is 5.5 degrees north-northeast of the first-magnitude star Antares (Alpha Scorpii) at 9:00; Venus is 3.8
degrees north-northeast of Spica at 20:00

11/17 The Moon is at the descending node (longitude 260.1 degrees) at 0:00; the peak of the Leonid meteor shower (a
zenithal hourly rate of 15 per hour) is predicted to occur at 12:00

11/19 The Moon is 2.5 degrees southeast of Jupiter at 10:00; the Moon, Jupiter, and Saturn lie within a circle with a
diameter of 3.8 degrees at 13:00; the Moon is 2.8 degrees southeast of Saturn at 16:00

11/21 Venus is at its northernmost latitude from the ecliptic plane (3.4 degrees) at 10:00; the Moon is at a maximum
libration for the year (9.4 degrees) at 20:00; the Sun is at an ecliptic longitude of 240 degrees at 21:00

11/22 First Quarter Moon occurs at 4:45; the Lunar X (Purbach or Werner Cross), an X-shaped clair-obscur illumination
effect involving various rims and ridges between the craters La Caille, Blanchinus, and Purbach, is predicted to occur at
14:54

11/23 The Sun enters the constellation of Scorpius (ecliptic longitude 241.1 degrees) at 0:00; the Moon is 4.2 degrees
southeast of Neptune at 16:00

11/26 The Moon is 4.5 degrees southeast of Mars at 1:00

11/27 The Moon is at apogee, subtending 29' 26" from a distance of 405,894 kilometers (252,211 miles)

at 0:29; the Moon 3.1 degrees southeast of Uranus at 20:00

11/28 The Moon is 5.8 degrees southeast of M45 at 19:00; the Sun enters the constellation of Ophiuchus (ecliptic
longitude 248.1 degrees) at 20:00

11/29 Neptune is stationary, with prograde or eastern motion to resume, at 9:00

11/30 A penumbral eclipse of the Moon begins at 7:32; Full Moon, known as the Beaver or Frost Moon, occurs at 9:30;
the Moon is 4.5 degrees north of Aldebaran at 12:00

H a.p py B I rth dﬂmve m ber [l added to Dave’s list as it was a tad short -your Edito}

Nov 2" Harlow Shapley (1885-1972 Nov 8" Edmond Halley (1656-1742)

Nov 9"  Carl Sagan (1935-1996) Nov 151" William Herschel (1738-1822)
Nov 17t August Ferinand Mdbius (1790-1868) Nov 191 Eleanor F Helin (1932-2009)

Nov 20" Edwin Hubble (1889-1953) Nov 21t Linda A Morabito (1953-now)

Nov 22" Alan Stern (1957-now) Nov 23 Debra Elmegreen (1952-now)
Nov 27" Anders Celsius (1701-1744) and Johann Euler (1734-1800)

Nov 29t Christian Doppler (1803-1853) Nov 29t Ernest William Brown (1866-1938)
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On this date in history . . .

Nov 1, 1977: The minor planet/comet 2060 Chiron or 95P/Chiron was discovered by Charles Kowal.

Nov 5, 1500: Copernicus observes a lunar eclipse.

Nov 6, 1572: Wolfgang Schuler independently discovers Tycho’s Supernova.

Nov 9, 1572: Cornelius Gemma independently discovers Tycho’s Supernova.

Nov 9, 1769: Captain James Cook observes a transit of Mercury from New Zealand.

Nov 11, 1572: Tycho Brahe observes Tycho’s Supernova.

Nov 16, 1881: E.E. Barnard discovers the emission nebula NGC 281 (the Pacman Nebula).

Nov 17, 1784: William Herschel discovers the ring galaxy NGC 922.

Nov 26, 1610: Nicolas-Claude Fabri de Peiresc makes the first telescopic observations of M42 (the Orion Nebula).
Nov 27, 1885: The first photograph of a meteor was taken by Ladislaus Weinek. [data correctedyour Editod

Nov 29, 1743: Jan de Munck discovers Comet C/1743 X1 (the Great Comet of 1744).

The Sun, the Moon, & the Planets

The Sun is located in Libra on November 1st at 0:00 UT. It moves into Scorpius on November 23rd and Ophiuchus on
November 28th.

The Moon is 15.0 days old, is 100.0% illuminated, subtends 29.7 arc minutes, and resides in Aries on November 1st at
0:00 UT. The Moon reaches its greatest northern declination on November 6th (+24.8 degrees) and its greatest southern
declination on November 18th (-24.7 degrees). Longitudinal libration is at a maximum of +7.5 degrees on November 20th
and a minimum of -7.4 degrees on November 8th. Latitudinal libration is at a maximum of +6.8 degrees on November
24th and a minimum of -6.7 degrees on November 11th. Favorable librations for the following lunar features occur on the
indicated dates: Lacus Veris on November 5th, Crater Shaler on November 8th, Crater Schickard on November 11th, and
Crater Vestime on November 21st. The Moon is at perigee (a distance of 56.11 Earth-radii) on November 14th and at
apogee (a distance of 63.64 Earth-radii) on November 27th. New Moon occurs on November 15th. Large tides will take
place for several days thereafter. The fourth lunar eclipse of the year, the 58th of Saros 116, occurs on November 30th.
This penumbral eclipse will be fully visible from northwestern Europe, the North Atlantic Ocean, most of North America,
Central America, the Pacific Ocean, and parts of Asia. Greatest eclipse occurs near the Hawaiian Islands at 9:42:52 UT1.

Mercury is visible in the eastern morning sky for the entire month. Northern hemisphere observers are favored. It
brightens from magnitude +1.6 to magnitude -0.7 during November. The speediest planet increases in illumination from
14%, when it will appear as a tiny crescent, to 95%, while shrinking in apparent size from 9.0 to 5.0 arc seconds. Mercury
shines at magnitude -0.6 when it attains greatest western elongation on November 10th and is at its greatest heliocentric
latitude north on November 12th. The waning crescent Moon passes two degrees north of Mercury on November 13th.
Mercury will rise almost an hour before the Sun as November ends.

Venus does not change much in brightness or angular size during November. The brightest planet lies just 20 arc minutes
from the fourth-magnitude star Zaniah (Eta Virginis) on November 1st. The waxing crescent Moon passes three degrees
north of Venus on November 15th.

As the Earth pulls away from Mars, it fades from magnitude -2.1 to magnitude -1.1, decreases in angular size from 20.1 to
14.8 arc seconds, and changes in phase from 98% to 92% illumination. Mars continues to retrograde until it reaches its
second stationary point on November 15th. The waxing gibbous Moon passes five degrees south of the Red Planet on
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November 25th. The next time that Mars will achieve an apparent diameter greater than 20.0 arc seconds will be in 2033.
Articles on Mars appear on pages 44 to 47 of the October issue of Astronomy and pages 48 to 50 of the October 2020
issue of Sky & Telescope.

Jupiter dims from magnitude -2.2 to magnitude -2.0 and shrinks in angular size from 37.0 to 34.5 arc seconds over the
course of November. The gap between Jupiter and Saturn decreases from 5.1 degrees to 2.3 degrees this month as the
two gas giants head for a historic conjunction next month. Jupiter and Saturn are at heliocentric conjunction on November
2nd. The waxing crescent Moon passes two degrees south of Jupiter on November 19th. Information on Great Red Spot
transit times and Galilean satellite events is available on pages 50 and 51 of the November 2020 issue of Sky &
Telescope and online at Project Pluto.

At midmonth, Saturn's globe subtends 16 arc seconds and its rings are inclined by 22 degrees. The waxing crescent
Moon passes three degrees south of Saturn on November 19th. Eighth-magnitude Titan is due north of Saturn on
November 3rd and November 20th and due south of the planet on November 11th and November 27th. lapetus shines at
magnitude +10.2 when it reaches greatest western elongation eight arc minutes due west of Saturn on November 4th.
The peculiar satellite dims to almost eleventh magnitude on November 25th when it is at superior conjunction. For
information on Saturn’s satellites, browse Sky and Telescope .

On November 1st, Uranus is located three degrees southeast of the variable carbon star TX Piscium (19 Piscium). The
ice giant is just one day past opposition on that date and is visible for the entire night. The gap decreases to 2.5 degrees
by the end of the month. As Phil Harrington describes in this article appearing on his Cloudy Nights site, Uranus can be
seen without optical aid from a dark site. The waxing gibbous Moon passes three degrees south of Neptune on November
27th. A finder chart is available at Naked Eye Planets .

Neptune is positioned less than one degrees from the fourth-magnitude star Phi Aquarii in eastern Aquarius for the entire
month. By November 29th, Neptune has moved to its stationary point just 44 arc minutes east-northeast of the star. The
waxing gibbous Moon passes five degrees south of Neptune on November 23rd. See this Naked Eye Planet site for a
finder chart. Triton, Neptune's brightest satellite, can be located using the Sky & Telescope Triton tracking tool.

Finder charts for Uranus and Neptune are also available on this Sky & Telescope site, and an article on observing the ice
giants is posted on S&T Neptune and Uranus.

The faint dwarf planet Pluto lies just 41 arc minutes south of Jupiter in northeastern Sagittarius on November 12th. Finder
charts for Pluto can be found at pages 48 and 49 of the July 2020 issue of Sky & Telescope and on page 243 of the
RASC Observer's Handbook 2020.

During the evening, Mars and Uranus are in the east, Jupiter and Saturn in the south, and Neptune in the southeast.
Mars and Uranus lie in the southwest and Neptune in the west at midnight. Mercury and Venus are located in the east
and Uranus in the west the morning sky.

A very thin crescent Moon, Mercury, Venus, and Spica form a trapezoid in the east-southeast on the morning of
November 13th.

For more on the planets and how to locate them, browse Naked Planets.

Information on passes of the ISS, the USAF’s X-37B, the HST, Starlink, and other satellites can be found at Heavens
Above.

Comet 88P/Howell shines at ninth magnitude as it heads eastward through Sagittarius during
November. It passes just south of the second-magnitude star Nunki (Sigma Sagittarii) on November 1st
and north of the globular cluster M54 on November 1st and November 2nd. The periodic comet is
located south of Jupiter on November 14th, south of Saturn on November 18th, and south of the
globular cluster M75 on November 20th and November 21st.

For more information on comets visible this month, browse the Comet Chasing site. A historical list of the closest
cometary approaches to Earth is posted on Cometography.
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https://www.projectpluto.com/jevent.htm
http://www.skyandtelescope.com/observing/interactive-sky-watching-tools/%C2%A0%C2%A0
https://www.cloudynights.com/articles/cat/column/phil-harrington-s/cosmic-challenge-spotting-uranus-r3263
http://www.nakedeyeplanets.com/uranus.htm#finderchart%C2%A0
http://www.nakedeyeplanets.com/neptune.htm#finderchart
https://skyandtelescope.org/observing/interactive-sky-watching-tools/sky-telescopes-triton-tracker/
https://skyandtelescope.org/wp-content/uploads/UranusNeptune2020_BW_WebFinder.pdf
https://skyandtelescope.org/observing/ice-giants-neptune-and-uranus/
http://www.nakedeyeplanets.com/
http://www.heavens-above.com/
http://www.heavens-above.com/
file:///C:/Users/Indoor%20Cat/Documents/WORK/BAS%20Newsletter%20Editor/Newsletters/2020/11-Nov/Comet%20Chasing%20site
http://www.cometography.com/nearcomet.html

The asteroid (dwarf planet) 1 Ceres shines at ninth magnitude as it travels north-eastward through
southern Aquarius this month. It passes about a degree south of the large planetary nebula NGC 7293
(the Helix Nebula) on November 19th and lies within a degree of NGC 7293 from November 18th
through November 24th. Asteroid 8 Flora (magnitude +8.1) lies approximately one degree west of
Gamma Ceti (magnitude +3.5) when it reaches opposition on November 1st and glides westward
through Cetus for the remainder of the month. Asteroid 51 Nemausa (magnitude +10.8) is at opposition in Taurus on
November 25th. Information on asteroid occultations taking place this month is available at Asteroid Occultations-Nov.

The peaks of the Southern and Northern Taurid meteor showers take place on November 6th and
November 12t, respectively, but will be severely compromised by bright moonlight. These streams form
part of the complex associated with Comet 2P/Encke.

The Leonid meteor shower occurs on the nights of November 17th/18th. Leonid meteors are debris
from the periodic comet 55P/Tempel-Tuttle, which last reached perihelion in 1998. Due to their high
speed (71 kilometers or 44 miles per second), the fastest of any meteor shower, the Leonids produce more fireballs than
most showers. Browse EarthSky.org for information on the 2020 Leonids. An article on the Northern and Southern
Taurids and the Leonids can be found on page 50 of the November 2020 issue of Sky & Telescope. The minor Alpha
Monocerotid and November Orionid meteor showers occur, respectively, on November 215t and November 28,

You are welcome to access the Cloudy Nights site for many more details from Dave Mitsky.
https://www.cloudynights.com/topic/737557-november-2020-celestial-calendar/

Dear Readers,

Don’t forget the Sky & Telescope site. On their main S KY@T E L E s c 0 P E
page you will find their “This Week’s Sky at a Glance”

feature and a Sky Tour podcast for November !

THE ESSENTIAL GUIDE TO ASTRONOMY

The cover story for November is on “Big Black Holes Dominate New Gravitational-Wave Catalog”. Some highlights from
the article follow

“The LIGO and Virgo collaborations recently released their second official catalog of catalog of gravitational-wave

detections, raising the total number of collisions from 11 to 50. Of these events, nearly all were pairs of black holes

merging.”

“What's really eye-catching about the new catalog is just how many of the black holes are big. More than half of the

mergers involved at least one black hole weighing 30 solar masses or more.”

“The new catalog and the companion papers include many other intriguing findings, from confirmations of Einstein’s

theory of gravity to evidence that the black hole merger rate was about twice as high 7 or 8 billion years ago as it is today.

(That’s expected, since star formation peaked in the universe about 10 billion years ago.)”
https://skyandtelescope.org/astronomy-news/big-black-holes-dominate-new-gravitational-wave-catalog/

Please continue to Stay Safe,

Loretta

The End
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Boise Astreremical Society—

Join the Boise Astronomical Society — Membership has its privileges
link: https://www.boiseastro.org/

Hello and welcome to our club! We hope you enjoy our newsletter, from current news and celestial events to a cosmic
challenge and a bit of space history.

We meet on the 2" Friday of each month in rooms at the Anser Charter School at 202 E 42" St, Garden City. Our
meetings feature an interesting program or presentation and the opportunity to spend time with other astronomy
enthusiasts.

A star party is a gathering of amateur astronomers for the purpose of observing the sky

Observing the night sky is always an exciting journey but having others to share the experience with makes it even better.
We typically have two Star Parties each month around the New Moon; refer to the calendar on page 2 of this newsletter or
join our online Group (see below) for scheduled dates. We usually meet up at Dedication Point, which is on Swan Falls
Road, about 16 miles south of Kuna. During the summer months, we move to a dark sky site at Granite Creek near Idaho
City. These events are free and you don’t have to bring your own telescope. Those who bring a telescope are more than
happy to share views. Star Parties may be planned around a specific celestial event or just on a clear night. Either way,
observing together gives everyone an opportunity share knowledge, meet new people, and gain experience in stargazing
that otherwise may not have been possible.

How to Join the Boise Astronomical Society

Annual dues are $25 per Household for the calendar year running from January 1 to December 31. Click here to print the
membership application form: https://www.boiseastro.org/uploads/1/2/2/0/122041477/new member application 2018.pdf.

This includes all family members living at the same address. Mail your application and dues to us at: (and please make
checks payable to)

Boise Astronomical Society
PO Box 7002
Boise, Idaho 83707

Membership entitles you to attend all BAS Star Parties, educational outreach programs and membership/guest speaker
meetings. Your literary contributions are welcomed and encouraged. Owning a telescope is NOT a requirement of joining
the club. Membership also includes, but is not limited to:

Membership in the Astronomical League.

Discounts on subscriptions to Astronomy and Sky & Telescope magazines.
Volunteer star party opportunities.

Camping and star party opportunities.

First opportunity at Idaho State Parks (ISP) campsite reservations.

Field trips to area planetariums.

oukrwnNE

Join us on Groups.io

We encourage you join our online Group as this is how we communicate between our monthly meetings. It's easy and it's
free. To start, use this link to create an account: https://groups.io/register. Of the (3) account-creation methods shown,
we recommend that you enter your current email address and create a password; this will ensure that you'll get real-time
‘Go/No-Go’ notices for Star Parties. The link to our group is https://groups.io/g/BoiseAstro. Please keep all postings on
BAS-related topics. Please ensure all conversations follow civil discourse and are related to astronomy.

You are also most welcome to join our Facebook group, whether you are a member or not. Please keep conversations
and postings (including sales) to a civil discourse and be related to astronomy. Also, we are now using Twitter, although

sparingly. 7
y

16



https://www.boiseastro.org/
https://www.boiseastro.org/uploads/1/2/2/0/122041477/new_member_application_2018.pdf
https://groups.io/register
https://groups.io/g/BoiseAstro
https://twitter.com/@boiseastro

