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reetings BMACer's!

What an exciting spring we have had in 2024! First

we had the long-awaited solar eclipse on April 8th,
and then as a surprise bonus we had the Aurora Bore alis visible
from right here in East Tennessee as well as all across the
country! I know many of you got some great images o f the
aurorae just as | did, so I'm hoping you will be se nding those
images to Adam to include in the newsletter. Other great events
we've had so far this spring were our May meeting, in which
local students presented their science projects to us in the
planetarium, and the May 18th Astronomy Day in conj unction

with Kids at Bays Day.

The science projects presented by the students at o ur last
meeting were excellent, and it was encouraging to s ee their
enthusiasm and skill in presenting their work. The teachers who
are guiding these students in their studies should be proud of
them, and I'm glad our club can have a role in thei r education.
They will surely continue to excel as they progress in their

chosen disciplines.
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Astronomy Day was a great success! Having our event coincide
with Kids at Bays Day resulted in many more kids vi siting our
displays than in previous years. We had a great tur nout of club
members who helped make Astronomy Day successful. T he
activities and displays were very relatable for peo ple of all
ages, including immersive Moon phase demonstration, making
paper helicopters, "Reflectors and Mirrors" (how te lescopes
work), JWST display, Mars Ingenuity helicopter mode [, gravity
demonstration, "How far can you jump on the moon?", images
from club members on a TV, views of the Sun/sunspot s through
a telescope, and more! | want to thank all of the ¢ lub members
who came out to help; you made it possible for thes e families to
gain a better understanding of what astronomy is al | about in a

fun, participatory way. A good time was had by all!

The next event to look forward to is our June 7th ¢ lub meeting.
Our program will be for club members to share their solar
eclipse experiences. The solar eclipse was such a b ig event
across the country that we want to use this meeting to re-live

the experience of viewing the eclipse from our club members'
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perspectives. What kind of planning went into your experience?
Did you travel to get into the path of totality? Ho w did you
handle making decisions about weather and where bes t to view
the eclipse? What was eclipse day like? Did you vie w it with a
large group of people or in a more intimate setting ? What kind
of equipment did you use to view or take pictures? If you were
able to see totality, what was that like vs. seeing a partial
eclipse? Our club members should be sending images to Adam
to be shown during the meeting as they share their experiences.
In order for the planetarium staff to install and p rogram the
Images, all images must be submitted by the end of Tuesday,

June 4.

I'm looking forward to seeing everyone at the June meeting and

hearing the stories, until thenE

Clear Skies!
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Astronomy Day 2024

nother successful Astronomy Day event was held at

Bays Mountain Park on May 18. This year, it

coincided with Kids at Bays Day. This was an all-da y
event at the park that provided kid and family-frie ndly activities
and learning stations about the natural world. The greatly
increased visitation due to this partnership will m ake us want to
continue for future years! Here are some images fro m club

members.
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BMACer Tisha Fuller made this very interactive Moon phase model.
Children really enjoyed it! Image by Greg Penner.
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FUN FACTS

NEWTONIAN vs.

CAssecran

BMACer Christa Cartwright shares how reflecting tel escopes
work. Image by Adam Thanz.
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Student Presentations at the May 3
BMAC Meeting

s Greg wrote in his article, we were very impressed

with the great research presentations by area

students during the May meeting. Here are some

photos of that evening. All photos by Adam Thanz.
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From North Greene County High School - Noah Deyton & Mary Weems spoke
on Generational Trauma in Relation to Mental Health in Southern Appalachia
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From North Greene County High School - Michael
Fox spoke on Future, Freedom and Farming:
Comparing Red, White, and Blue Lighting on

Brassica Oleracea, Lactuca Sativa and Raphanus
Sativus Microgreens
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From Tennessee Tech University - Mackenzie Henley goke on
Analyzing Photos from the Solar Eclipse 2024
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From King University - Christian Jones and John Harbaugh gave
two presentations: The Three-Dimensional Structure of the Open
Cluster IC 2391; Orbital Satellite Tracking: Identi fying the
Chinese Space Station (CSS) Ting" ng
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BMAC Photos

ere are some nice photos from Jim Williams. He

writes: OGot a fairly good view of the eclipse ont he

8th!from Wapakoneta, Ohio. Had some high-level

clouds but still did fairly well.O

Moon's shadow to northeast.
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Inner Corona, Baily's Beads, Diamond Ring, Prominen ces.

Eclipse temperature drop.
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uroral

BMACer Robin Byrne looks up at the auroral display overhead. Image by
Adam Thanz.
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Sky News from the Astronomical
League

he Astronomical League has a plethora of

I educational content to help you learn and enjoy the

night sky more. The following inserts are just a ti ny

bit of what they provide.
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Stellar Observatiionss

Greg Penner
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Aurora Borealis In East Tennessee!

never thought it would actually happen here. When

the Sun starts getting very active with sunspots, s olar

flares and coronal mass ejections, we start seeing
news reports across all media outlets about the pos sibility to
"see the aurora borealis as far south as Alabama or Texas!" The
forecasts always turn out to be overly optimistic o r, at best,
minimally correct with a barely visible red glow on the horizon
that could be the aurora (but you're not sure, mayb e it's the
glow of city lights a few miles away). This time it was different.
This time the forecasts proved correct; overwhelmin gly correct!
We saw the aurora borealis from right here in the T ri-Cities of
East Tennessee (and across much of the world), and there was

no doubt about it!

On May 10th, NOAA's Space Weather Prediction Center issued
a Severe Geomagnetic Storm Alert (G4 conditions) be cause they
had observed at least seven coronal mass ejections (CMEs) from

the Sun with impacts expected to arrive on Earth mi dday on
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May 10th. CMEs are explosions of plasma and magneti c fields
from the Sun's corona. They cause geomagnetic storm s when
they are directed at Earth. These storms can disrup t power and
communications infrastructure, but they also bring the
possibility of spectacular aurora displays. Earlier in the week on
May 6th, | happened to make some observations of th e Sun with
my filtered telescope and imaged a large area of su nspots that
made quite an impression. To me, it looked like a f ootprint on
the Sun. This sunspot group was designated AR3664 a nd
continued to grow throughout the week as seen HERE. This
sunspot became the source of multiple X-class flare s as seen in

a time lapse video from NASA's GOES-R spacecraft.
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Sunspot group AR3664 on 5/6/24 by Greg Penner
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During the day on Friday the 10th, | heard about th e
geomagnetic storm alert and aurora predictions. | h ad been
disappointed in the past by aurora predictions that failed to
materialize at my location, but these predictions s eemed to
have a real sense of urgency about them. The foreca sters were
saying that the best chance to see the aurora displ ay was from
2a - 5a EDT Saturday morning, so we set our alarms accordingly.
However, my wife started noticing multiple referenc es to aurora
sightings on social media Friday evening. Many of t he sightings
were in Europe, but then we started seeing pictures of aurorae
in the U.S., even at lower latitudes similar to our location. These
weren't just barely perceptible glows low on the ho rizon, but
rippling ribbons of pink, purple, red and green. Th en my wife's
sister in Greeneville, TN, sent us a picture at 10: 27p showing
pinkish-red rays of light, so we bolted outside and finally at
10:31p, | captured my first real image of the auror a borealis
almost directly over our house! The Space Weather P rediction
Center had increased the alert levels to G5 and Kp9 , the most

extreme activity on the scale. We spent the next 7 hours
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completely mesmerized as we were checking off our b iggest
bucket list item without even having to leave our h ouse! This
was just the first wave of what ended up being thre e distinct
waves of aurorae that were visible to us throughout the night
and early morning hours of May 10-11. The first wav e was
approximately 10:30p - midnight. The second wave wa s 2a -
3:30a. The third wave was 4:30a - 5:20a as the sky started to
brighten before sunrise. The first wave was partial |y obscured
by some clouds, but fortunately the clouds dissipat ed for the
2nd and 3rd waves, allowing us to capture multiple stunning
iImages. With our naked eyes, we could see the faint pink and
red glow and the rippling, moving, sometimes vertic al,
sometimes slanted pillars of eerie whitish light. T he images we
captured with our smart phones using multi-second e xposures
gathered many more photons of light to create much deeper
colors and more prominent beams of light. All of th e following

iImages are unedited and unfiltered.
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First Wave Images 10:30a - Midnight

Aurora from Greeneville, TN by Cathy Wallace
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Aurora from Blountville, TN by Greg Penner
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Aurora from Blountville, TN by Greg Penner
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Second Wave Images 2:00a - 3:30a

Aurora from Blountville, TN by Greg Penner
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Aurora from Blountville, TN by Debbie Penner
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Aurora from Blountville, TN by Greg Penner
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Third Wave Images 4:30a - 5:20a

Aurora from Blountville, TN by Greg Penner
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Aurora from Blountville, TN by Greg Penner
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2024 has been a spectacular year so far for Sun-rel ated
phenomena with the total solar eclipse and magnific ent aurora
displays. With the Sun still approaching its maximu m level of
activity, we can be hopeful that we will see more d ramatic
sunspot activity and aurora displays. The excitemen t these
events have generated across the country is really fun to see. As
a group of amateur astronomers, our club members ca n share
our knowledge and enthusiasm for these events with our
friends, co-workers and families. Invite people to our club
meetings and special events like Astronomy Day, Sta rWatch and
StarFest. Keep looking up and stay tuned into astro nomical

events so you can be a helpful source to your commu nity!
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The Queen Speaks

Robin Byrme

The Bays Mountain Astronomy Club Newsletter



Happy Birthday Ann Druyan

his month we celebrate the life of a woman who isnO t

as famous as the man she married, but who is

impressive in her own right. Ann Druyan was born
June 13, 1949 in Queens, New York. Her parents, Har ry and
Pearl, owned a knitwear company. Despite a later ca reer
promoting science, an experience in school original |y soured
her attitude toward science and math. When learning about the
number pi in junior high school, she asked if it ap plied to every
circle in the Universe. Her teacher told her to not ask stupid

questions. How appalling!

After graduating high school with honors, Druyan at tended New
York University, but left after three years without graduating.
Instead, she began a journey of self-education that would last

the rest of her life.
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Ann Druyan. Image by Bob Lee August 10, 2008.
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By the late 1970s Druyan began to find her path and hone her
skills. In 1976, Druyan was hired by NASA to be the creative
director for the message that was carried on the Vo yager 1 and
2 spacecrafts. The Voyager Interstellar Message Pro ject was a
golden record that included music, spoken words, an d images
as a message for any lifeforms that might find the spacecrafts as
they travel beyond our Solar System. Druyan fought to include
one of the songs on the record, Johnny B. Goode by Chuck
Berry, explaining that the rock music genre is the music of
motion and going someplace new, just like Voyager. Itis
estimated that the records could last as long as on e billion

years.

In 1977 Druyan published her first book, A Famous B roken
Heart. It is a fantasy novel about a woman who find s herself in a
world of fictional characters, who worry about what Os happening

in the real world.

In 1979, Druyan began what would be a life-changing

collaboration with Carl Sagan. After working with h er on the
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Voyager records, Sagan decided to hire Druyan to he Ip co-write
his ground-breaking PBS series, Cosmos. With Sagan as the
host, the thirteen episodes covered a range of topi cs, from the
origin of life to the fate of the Universe. With ov er 500 million
viewers, it wasnOt until Ken BurnsO Civil War seris that another

PBS show had a wider audience.

The team of Druyan and Sagan took things to another level
when they married on June 1, 1981. They would have two
children: Alexandra, born in 1982, and Sam, bornin 1991. Over
the years, they would collaborate on several books, including

The Demon Haunted World and Comet.

DruyanOs writing career and association with PBS would also
continue. In 1987, she wrote and produced an episod e of NOVA
titled Confessions of a Weaponeer about George Kist iakowsky,

who was Dwight D. EisenhowerOs Science Advisor.

In addition to her writing career, Druyan has also been an

activist for a variety of causes she has felt passionate about. In

June 2024 The Bays Mountain Astronomy Club Newsletter Page 43 of 61



the 1980s, Druyan was arrested three times for her participation

In nuclear disarmament protests.

In 1988, Druyan was named as Secretary of the Feder ation of
American Scientists, a role she held for ten years. This
organization, established after the bombing of Hiro shima, is
known as the Oconscience of American scienceO because of its

mission to use science and technology to benefit hu mankind.

In the 1990s, Druyan and Sagan collaborated with th en-Senator
Al Gore, Jr., as well as a wide range of religious leaders, to draft
policy proposals related to protecting the environm ent. The
document, titled Statement by Religious Leaders at the Summit
on the Environment, emphasized the importance of pr otecting
the environment as a human rights issue, showing th e
connection between areas of environmental devastati on and the

toll it takes on the people living there.

In 1996, Carl Sagan was diagnosed with myelodysplas ia (MDS),

a form of cancer affecting the blood. Despite a val iant battle,
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and Druyan by his side throughout the ordeal, Sagan died on
December 20, 1996. During SaganOs battle with MDS, he and
Druyan were working as co-creators and co-producers of the
film version of SaganOs novel Contact. The film was released in

1997, after SaganOs death.

In the year 2000, Druyan continued to bring astrono my to the
public through her writing, this time in the formo f a
planetarium show. The renovation of the Hayden Plan etarium
brought with it a new production, written by Druyan  and Steve
Soter, titled Passport to the Universe, narrated by Tom Hanks.
The team of Druyan and Soter wrote a subsequent sho w for the
Hayden Planetarium, titled Search for Life: Are We Alone,

narrated by Harrison Ford.

DruyanOs association with the Hayden Planetarium led to
another project with the planetariumOs director, Ne il deGrasse
Tyson. In 2000, Druyan, working with Joseph Firmage , created a
production company, Cosmos Studios, Inc, devoted to

producing science-based entertainment. One of their first
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productions was the reboot of SaganOs PBS series, now hosted
by Tyson, Cosmos: A SpaceTime Odyssey, for which Dr uyan was
also one of the writers. Other productions by their company
have covered topics ranging from dinosaurs to the V oyager

mission.

In addition to their legacy in print and film, Druy an and Sagan
will also live on in the stars. In 1982, an asteroi d was named in
SaganOs honor, 2709 Sagan. Then in 1988, Eleanor F.Helen
discovered another asteroid, which she named 4970 D ruyan. As
the two asteroids travel around the Sun, the orbit of one of the
asteroids crosses in and out of the otherOs orbit, like two linked
rings, so they have been dubbed as sharing a Oweddi ng ring
orbit.0 What a beautiful homage to the life shared by Druyan

and Sagan.

While Sagan is no longer with us, Druyan continues to work,
writing and producing shows that help popularize sc ience. At
their closest to Earth, both asteroids, Sagan and D ruyan, are

approximately 13th magnitude, which, though faint, is not out
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of reach of many amateur telescopes. Perhaps it wou Id be a
fitting way to honor both Druyan and Sagan to attem pt to
observe their intertwined asteroids and think about all that Ann

Druyan has contributed to our love of the cosmos.

References:

Wikipedia - Ann Druyan

Freedom from Religion Foundation - Ann Druyan

Queenska - Ann Druyan, Conqueror of the Universe by Marta

Oleskiv, April 25, 2023
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The Space Place -
NASA Niginit Sky

Netwy@ric

Kat Troche
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Constant Companions: Circumpolar
Constellations, Part |l

n our final installment of the stars around the Nor th

Star, we look ahead to the summer months, where

depending on your latitude, the items in these
circumpolar constellations are nice and high. Today , weOll
discuss objects in Cepheus, Draco and Ursa Major. T hese
objects can all be spotted with a medium to large-s ized

telescope under dark skies.
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¥ HerschelOs Garnet Star: Mu Cephei is a deep-red hypergiant known as
The Garnet Star, or Erakis. While the star is not p art of the constellation
pattern, it sits within the constellation boundary of Cepheus, and is
more than 1,000 times the size of our Sun. Like its neighbor Delta
Cephei, this star is variable, but is not a reliabl e Cepheid variable.
Rather, its brightness can vary anywhere between 3. 4 to 5.1 in visible

magnitude, over the course of 2-12 years.

From left to right: Ursa Major, Draco, and Cepheus. Credit: Stellarium Web.
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¥ The CatOs Eye Nebula: Labeled a planetary nebula, there are no planets
to be found at the center of this object. Observati ons taken with
NASA's Chandra X-ray Observatory and Hubble Space T elescopes give
astronomers a better understanding of this complex, potential binary
star and how its core ejected enough mass to produc e the rings of
dust. When searching for this object, look towards the ObellyO of Draco

with a medium-sized telescope.

This composite of data from NASA's Chandra X-ray
Observatory and Hubble Space Telescope gives
astronomers a new look for NGC 6543, better known
as the Cat's Eye nebula. This planetary nebula
represents a phase of stellar evolution that our sun
may well experience several billion years from now.
Credit: X-ray: NASA/CXC/SAQO; Optical: NASA/STScl
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¥ BodeOs Galaxy and the Cigar Galaxy: Using the arrow on the star map,
look diagonally from the star Dubhe in Ursa Major. There you will find
BodeOs Galaxy (Messier 81) and the Cigar Galaxy (Messier 82).
Sometimes referred to as BodeOs Nebula, these two g alaxies can be
spotted with a small to medium-sized telescope. Bod eOs Galaxy is a
classic spiral shape, similar to our own Milky Way galaxy and our
neighbor, the Andromeda Galaxy. The Cigar Galaxy, h owever, is known
as a starburst galaxy type, known to have a high st ar formation rate and
incredible shapes. This image composite from 2006 ¢ ombines the
power of three great observatories: the Hubble Spac e Telescope
imaged hydrogen in orange and visible light in yell ow green; the
Chandra X-Ray Observatory portrayed X-ray in blue; the Spitzer Space

Telescope captured infrared light in red.

June 2024 The Bays Mountain Astronomy Club Newsletter Page 52 of 61



The Cigar Galaxy. Credit: NASA, ESA, CXC, and JPL-
Caltech

M81
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Up next, we celebrate the solstice with our upcomin g mid-
month article on the Night Sky Network page through NASA's

website!

This article is distributed by NASA Night Sky Netwo rk

The Night Sky Network program supports astronomy cl ubs
across the USA dedicated to astronomy outreach. Vis it nightsky

to find local clubs, events, and more!
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BMAC Calendar &
ore
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Calendar:

B MAC Meetings:

¥ Friday, June 7, 2024 - 7p - Eclipse stories from BM ACers.
¥ Friday, August 2, 2024 - 7p - Topic TBA.

¥ Friday, September 6, 2024 - 7p - Topic TBA.

¥ Friday, October 3, 2024 - 7p - Topic TBA.

¥ Friday, December 6, 2024 - 7p - Topic TBA.

¥ Friday, February 7, 2025 - 7p - Topic TBA.

¥ Friday, March 7, 2025 - 7p - Topic TBA.

¥ Friday, April 4, 2025 - 7p - Topic TBA.

¥ Friday, May 2, 2025 - 7p - Topic TBA.
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Watch:
SH

¥ Every clear Saturday & Sunday - 3p-3:30p - March-Oc tober - By the

Dam
¥ View the Sun safely with a white-light view if clea r.; Free.

¥ You must have completed the Park Volunteer Program in order to
help with the public program. If you have, and have been trained,

please show up at least 30 minutes prior to the off icial start time.

tarWatch:

¥ October 5 & 12, 2024 - 7:30p
¥ October 19, 26 & November 2, 2024 - 7p
¥ November 9, 16, 23 & 30, 2024 - 6p

¥ View the night sky with large telescopes at the obs ervatories. If
poor weather, an alternate live tour of the night s ky will be held in

the planetarium theater. Free.

¥ You must have completed the Park Volunteer Program in order to
help with the public program. If you have, and have been trained,

please show up at least 30 minutes prior to the off icial start time.
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pecial Events:

¥ Annual Club Picnic - July 2024

¥ Date and site location will be sent directly to ful | BMAC members.
BMACers and their families are welcome to enjoy an evening of
astronomy-themed games and activities along with a potluck

dinner and observing.

¥ StarFest 2024 - November 1-3, 2024

¥ Our 39th annual astronomy convention / star gatheri ng for the
Southeast United States. Three days of astronomy fu n, 5 meals, 4

keynote speakers, unique T-shirt and more!

¥ Pre-registration by Oct. 2024 with full payment is mandatory for

attendance. Sorry, no walk-ins nor Ovisits.O

¥ Link for all the StarFest info including registrati _on and hotel

reservation links.

¥ BMAC Dinner - January 2025

¥ This event is for members and their families. Look for an e-mail in

January with all the information.
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Regular Contributors:

Greg Penner

Robin Byrne Adam Thanz

reg Penner is a semi-retired architect living in th e Tri-Cities area since 2018. He
has enjoyed astronomy since childhood when he recei ved a Odepartment store

telescopeO and viewed Saturn for the first time. He has been a member since 2018.

E obin Byrne has been writing the science history col umn since 1992 and was
chair in 1997. She is an Associate Professor of Astronomy & Physics at

Northeast State Community College (NSCCQC).

dam Thanz has been the BMAC Newsletter Editor for a Il but a small number of
issues since 1992. He is the Planetarium Director at Bays Mountain Park and an

astronomy adjunct instructor at NSCC since 2000.
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Connection:

B ays Mountain Astronomy Club:

¥ 853 Bays Mountain Park Road; Kingsport, TN 37650

¥ (423) 229-9447 - Park Site - Club Site

¥ Newsletter edited by Adam Thanz

m ueS:

¥ Dues are highly supplemented by the Bays Mountain P ark

Association and volunteerism by the club. As such, our dues are kept

at an extremely low cost.
¥ $16 / person / year
¥ $6 / each additional family member

¥ Note: if you are a Park Member (which incurs a sepa rate, additional

fee), then a 50% reduction in BMAC dues are applied

¥ Dues can be paid in many ways. The easiest way is to pay via the
CivicRec online portal. If you are a current member , please log in
with your e-mail address and reset your password if you have not
already done so. You can then update your membershi p. HereOs the
direct link. If you want to add family members, then add them via the
internal link. You can also pay at the gift shop, b y mail or over the

phone.
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Chapter Background Image Credits:

¥ Cover image of Southern Milky Way by Adam Thanz.
¥ Sony A7ii with Zeiss Batis 2.8/18 lens, /2.8, 8 se c., ISO 6,400, August 9, 2020.

¥ Table of Contents image of Comet NEOWISE (C/2020 F3 ) by Adam

Thanz
¥ Sony A7ii with Sony FE 2.8/90 Macro G OSS lens, /2.8, 8 sec., ISO 4,000, July 15, 2020.

¥ Cosmic Reflections image of the Summer Triangle are a of the Milky

Way by William Troxel.
¥ Image captured July 23, 2016.

¥ BMAC Notes painting of the Moon with moon glow by C hrista

Cartwright.
¥ Painting based on a photograph of the Moon Christa captured July 2020.

¥ Stellar Observations image of Crescent Nebula by Da vid Reagan.

¥ This image was taken with a 140mm refractor in his suburban backyard using an
AstroPhysics 900 mount, 8.7 hours of 5 minute Ha an d Olll subexposures, combined in
AstroPixelProcessor as an HOO image and processed in Lightroom and Photoshop.

Image captured in 2022.

¥ The Queen Speaks image of a solar halo by Robin Byr  ne.
¥ iPhone 7, June 8, 2020.

¥ The Space Place - NASA Night Sky Network image of t he Rho

Ophiuchi cloud complex by Brandon Stroupe.

¥ Canon 6D with Canon 2.8/70-200mm lens, /2.8 @200mm , 20 x 120 sec. exposures, ISO
1,000, stacked in Deepsky Stacker, processed in Ado be Photoshop CC, Skywatcher Star
Adventure mount, September 19, 2015.

¥ BMAC Calendar & More image of the Moon by Greg Penn er.
¥ iPhone shooting through a 9mm eyepiece and 12.5" Tr uss Tube Dobsonian @212x.

¥ All background images used with permission by their authors.
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