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February AAC Meeting Cancelled

There will be no February meeting of the Atlanta Astronomy Club due to
the ongoing COVID-19 pandemic, particularly the Omicron Variant, and
the requirements to limit group gatherings to prevent further spread of the
disease. While we are not able to hold our monthly meetings right now,
please continue to follow AAC on its web page and Facebook page for
updates until we are able to have our regular meetings again. Hopefully we
will be able to resume in person meetings soon.

Fernbank Science Center’s Planetarium
At Home Programs

While we have been unable to have in-person AAC meetings at the
Fernbank Science Center for a while now, our host, Fernbank Science
Center’s planetary geologist Scott Harris, has been having a series of
virtual programs about astronomy and planetary sciences on Fernbank’s
Facebook page. Recent programs have been about the Whitecourt Impact
Crater in Alberta, Canada, Comet Leonard & the Catalina Sky Survey, and
Defending Our Planet from Near-Earth Objects. For more information
about Scott’s upcoming programs check out Fernbank’s Facebook page
here: https://www.facebook.com/fernbankcenter

Mini-Jet Found Near Milky Way’s
Supermassive Black Hole

NASA/STScI News Release December 9, 2021

Our Milky Way’s central black hole has a leak. This supermassive black
hole looks like it still has the vestiges of a blowtorch-like jet dating back
several thousand years. NASA’s Hubble Space Telescope hasn’t photo-
graphed the phantom jet but has helped find circumstantial evidence that it
is still pushing feebly into a huge hydrogen cloud and then splattering, like
the narrow stream from a hose aimed into a pile of sand.

This is further evidence that the black hole, with a mass of 4.1 million
Suns, is not a sleeping monster but periodically hiccups as stars and gas
clouds fall into it. Black holes draw some material into a swirling, orbiting
accretion disk where some of the infalling material is swept up into
outflowing jets that are collimated by the black hole's powerful magnetic
fields. The narrow "searchlight beams" are accompanied by a flood of
deadly ionizing radiation.

“The central black hole is dynamically variable and is currently powered
down,” said Gerald Cecil of the University of North Carolina in Chapel
Hill. Cecil pieced together, like a jigsaw puzzle, multiwavelength observa-
tions from a variety of telescopes that suggest the black hole burps out
mini-jets every time it swallows something hefty, like a gas cloud. His
multinational team’s research has just been published in the Astrophysical
Journal.

In 2013 evidence for a stubby southern jet near the black hole came from
X-rays detected by NASA's Chandra X-ray Observatory and radio waves
detected by the Jansky Very Large Array telescope in Socorro, New
Mexico. This jet too appears to be plowing into gas near the black hole.

Cecil was curious if there was a northern counter-jet as well. He first
looked at archival spectra of such molecules as methyl alcohol and carbon
monosulfide from the ALMA Observatory in Chile (Atacama Large
Millimeter/submillimeter Array), which uses millimeter wavelengths to
peer through the veils of dust between us and the galactic core. ALMA
reveals an expanding, narrow linear feature in molecular gas that can be
traced for 15 light-years back towards the black hole.

By connecting the dots, Cecil next found in Hubble infrared-wavelength
images a glowing, inflating bubble of hot gas that aligns to the jet ata
distance of at least 35 light-years from the black hole. His team suggests
that the black hole jet has plowed into it, inflating the bubble. These two
residual effects of the fading jet are the only visual evidence of it impacting
molecular gas.

As it blows through the gas the jet hits material and bends along multiple
streams. “The streams percolate out of the Milky Way’s dense gas disk,”
said co-author Alex Wagner of Tsukuba University in Japan. “The jet
diverges from a pencil beam into tendrils, like that of an octopus.” This

Continued on page 7
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Charlie Elliott March Meeting

This Month (updated February 13) — Join us at 4:30 p.m. on Saturday,
March 5, at the Charlie Elliott Wildlife Center’s Campbell Aquatics
Building for our first Potluck Dinner since the Coronavirus pandemic
swept the world starting in early 2020. Those who still do not feel
comfortable with this arrangement are still invited to join us but bring your
own meal and nonalcoholic drinks for the evening.

The gathering will begin with welcoming remarks by Chapter Director
Mike Shaw followed by Observing Director Dave Whalen’s always factual
and entertaining sky tour of the current
month’s celestial objects. Following that
will be just plain, old camaraderie,
perhaps some miscellaneous announce-
ments and then — weather- permitting
— sky observing on the nearby Jon
Wood Astronomy Field. (See driving
directions below.) With sunset at 6:34
p.m., the plan is to be on the field well
before “dark-dark” finally occurs at 7:57
p.m.

Directions: The Campbell Aquatics Building is located inside the Charlie
Elliott Wildlife Center on Murder Creek Church Rd. The CEWC itself is
just south of Mansfield, Georgia. Take Hwy 11, then turn onto Marben
Farm Rd. (the entrance to the CEWC); continue past Elliott Trail (on the
right) then turn right onto Murder Creek Church Rd. For more details,
phone 770-784-3059 BEFORE 4:30 p.m. EST.

“All of the Above”

Observing Supervisor David Whalen will be on hand to enlighten and
inform us on what you can see and image in the night sky this month.
David is an exciting and engaging speaker and always delivers an informa-
tive and light-hearted presentation that everyone will enjoy!

Observing on the Jon Wood Astronomy Field

From the meeting site —Take Murder Creek Church Rd to Marben Farm
Rd, then turn left. Turn left once more onto Elliott Trail and the Jon Wood
Astronomy Field dirt driveway will be on the right.

From Hwy 11 — Turn onto Marben Farm Rd., then turn right onto Elliott
Trail and the Jon Wood Astronomy Field dirt driveway will be on the
right.
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No headlights or white flashlights allowed. Only flashlights or similar with
red-light covers.

A Few Items to Note...

Plan to treat this outing like you would a camping trip and be prepared.
Dress appropriately for the weather and the environment, bring snacks and
drinks if needed, and plan to take your garbage with you. There is a
regularly serviced Porta-Potty on Jon Wood Astronomy Field available for
use during the observing session.

The main gate on Elliott Trail closes to new entry at 7 p.m. and will
automatically open at any time for exiting traffic. If you plan to observe
on Jon Wood Astronomy Field, please arrive before 7 p.m. or make
arrangements with a club member for access.

Covid Requirements

IMPORTANT! Masks are optional for those that are vaccinated. If you
are not vaccinated, please wear a mask and kindly observe the latest CDC
guidelines regarding social distancing.

More About the Charlie Elliott Astronomy Club

Check out the Charlie Elliott Astronomy Facebook page at https://
www.facebook.com/groups/ceastronomy . There you’ll find a welcoming
group of people sharing ideas and tips as well as organizing ad-hoc
observing and imaging sessions on the Jon Wood Astronomy Field.

For those not familiar with the Charlie Elliott Wildlife Center, go to https:/
/georgiawildlife.com/charlie-elliott-wildlife-center

The CEWC phone is 770-784-3059, Monday through Saturday 9 a.m.—
4:30 p.m.

‘Workshops

If you have an idea for a 15 to 20-minute pre-meeting presentation about
something you’ve learned or a project you’re working on, contact Steve
Siedentop or Ken Poshedly.

Our Monthly Meetings and Public Observing Nights

The status of in-person meetings will be announced monthly as the
COVID situation changes. Visit the “Our Calendar” tab at the top of the
page for our 2022 meeting, observing, and outreach schedule. Start times
vary throughout the year so please check back for details.

All Charlie Elliott Astronomy events are free and open to the public and
you don’t have to be a member to attend our meetings or join us on Jon
Wood Astronomy Field. However, we would encourage you to consider a
yearly paid membership for less than the cost of a couple of pizzas. Your
membership dues allow us to continue our science outreach programs in
area schools and youth organizations, merit badge programs with area
Scout Troops, and allow us to maintain the facilities on Jon Wood
Astronomy Field. To become a member, you can fill out our Membership
Form or contact an officer.

The Charlie Elliott Chapter is a member of the Night Sky Network.

Night Sky Network
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California Nebula by
Dan Llewellyn

California Nebula NGC 1499. This is
a giant emission nebula located in the
constellation Perseus. It is approxi-
mately 100 light years from top to
bottom, and is rather close, only 1,000
light years away. The field of view in
the sky this image takes up is
approximately 3.5 degrees by 2.5
degrees, or about the width of 7 full
moons! Continuing with the Askar
108, here is a stack of 16-91 second
subs using the Sony A7S3 with an
OPT QUAD filter taken January 30,
2022.
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Moon, Jupiter, Saturn, and Mercury by Tom Faber

The moon along with Jupiter, Saturn, and Mercury graced the evening sky in early January. This photo shows the group on the evening of January 4,
2022. This image was taken with a Canon T5i on a fixed tripod. It was a 2 second exposure at ISO-200. The lens was an 18-135mm telephoto at 27mm
and {/4.5.
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M45 by Dan Llewellyn

Messier 45 the Pleiades. Containing over 1,000 stars, this open star cluster is also referred to as the seven sisters, because according to Greek mythology,
they were once Atlas' daughters: Alcyone, Asterope, Merope, Maia, Taygeta, Celaeno, and Electra. You might have also seen it on Subaru vehicles as their
nameplate. The term “Subaru” is also the Japanese name for the Pleiades. Continuing with the Askar 108, here is a stack of 50-30 second subs using the
STC LPR and the Sony A7s3, taken on January 8th 2022. I'm pleased with the extended reflection nebula which extends to the edge of the frame.
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Hubble Finds a Black Hole Igniting Star
Formation in a Dwarf Galaxy

NASA/STScI News Release January 19, 2022

Often portrayed as destructive monsters that hold light captive, black
holes take on a less villainous role in the latest research from NASA's
Hubble Space Telescope. A black hole at the heart of the dwarf galaxy
Henize 2-10 is creating stars rather than gobbling them up. The black hole
is apparently contributing to the firestorm of new star formation taking
place in the galaxy. The dwarf galaxy lies 30 million light-years away, in
the southern constellation Pyxis.

A decade ago this small galaxy set off debate among astronomers as to
whether dwarf galaxies were home to black holes proportional to the
supermassive behemoths found in the hearts of larger galaxies. This new
discovery has little Henize 2-10, containing only one-tenth the number of
stars found in our Milky Way, poised to play a big part in solving the
mystery of where supermassive black holes came from in the first place.

“Ten years ago, as a graduate student thinking I would spend my career on
star formation, I looked at the data from Henize 2-10 and everything
changed,” said Amy Reines, who published the first evidence for a black
hole in the galaxy in 2011 and is the principal investigator on the new
Hubble observations, published in the January 19 issue of Nature.

“From the beginning I knew something unusual and special was happening
in Henize 2-10, and now Hubble has provided a very clear picture of the
connection between the black hole and a neighboring star forming region
located 230 light-years from the black hole,” Reines said.

That connection is an outflow of gas stretching across space like an
umbilical cord to a bright stellar nursery. The region was already home to a
dense cocoon of gas when the low-velocity outflow arrived. Hubble
spectroscopy shows the outflow was moving about 1 million miles per
hour, slamming into the dense gas like a garden hose hitting a pile of dirt
and spreading out. Newborn star clusters dot the path of the outflow's
spread, their ages also calculated by Hubble.

This is the opposite effect of what's seen in larger galaxies, where material
falling toward the black hole is whisked away by surrounding magnetic
fields, forming blazing jets of plasma moving at close to the speed of light.
Gas clouds caught in the jets' path would be heated far beyond their ability
to cool back down and form stars. But with the less-massive black hole in
Henize 2-10, and its gentler outflow, gas was compressed just enough to
precipitate new star formation.

“At only 30 million light-years away, Henize 2-10 is close enough that
Hubble was able to capture both images and spectroscopic evidence of a
black hole outflow very clearly. The additional surprise was that, rather
than suppressing star formation, the outflow was triggering the birth of
new stars,” said Zachary Schutte, Reines’ graduate student and lead author
of the new study.

Ever since her first discovery of distinctive radio and X-ray emissions in
Henize 2-10, Reines has thought they likely came from a massive black
hole, but not as supermassive as those seen in larger galaxies. Other
astronomers, however, thought that the radiation was more likely being
emitted by a supernova remnant, which would be a familiar occurrence in a
galaxy that is rapidly pumping out massive stars that quickly explode.

“Hubble’s amazing resolution clearly shows a corkscrew-like pattern in the
velocities of the gas, which we can fit to the model of a precessing, or
wobbling, outflow from a black hole. A supernova remnant would not have
that pattern, and so it is effectively our smoking-gun proof that this is a
black hole,” Reines said.

Reines expects that even more research will be directed at dwarf galaxy
black holes in the future, with the aim of using them as clues to the
mystery of how supermassive black holes came to be in the early universe.

It's a persistent puzzle for astronomers. The relationship between the
mass of the galaxy and its black hole can provide clues. The black hole in
Henize 2-10 is around 1 million solar masses. In larger galaxies, black holes
can be more than 1 billion times our Sun’s mass. The more massive the
host galaxy, the more massive the central black hole.

Current theories on the origin of supermassive black holes break down into
three categories: 1) they formed just like smaller stellar-mass black holes,
from the implosion of stars, and somehow gathered enough material to
grow supermassive, 2) special conditions in the early universe allowed for
the formation of supermassive stars, which collapsed to form massive
black hole “seeds” right off the bat, or 3) the seeds of future supermassive
black holes were born in dense star clusters, where the cluster’s overall
mass would have been enough to somehow create them from gravitational
collapse.

So far, none of these black hole seeding theories has taken the lead. Dwarf
galaxies like Henize 2-10 offer promising potential clues, because they
have remained small over cosmic time, rather than undergoing the growth
and mergers of large galaxies like the Milky Way. Astronomers think that
dwarf galaxy black holes could serve as an analog for black holes in the
early universe, when they were just beginning to form and grow.

“The era of the first black holes is not something that we have been able to
see, so it really has become the big question: where did they come from?
Dwarf galaxies may retain some memory of the black hole seeding scenario
that has otherwise been lost to time and space,” Reines said.

The Hubble Space Telescope is a project of international cooperation
between NASA and the European Space Agency. NASA’s Goddard Space
Flight Center in Greenbelt, Maryland, manages the telescope. The Space
Telescope Science Institute (STScl) in Baltimore, Maryland, conducts
Hubble science operations. STScl is operated for NASA by the Associa-
tion of Universities for Research in Astronomy in Washington, D.C.

Vi KL F amis

A pullout of the central region of dwarf starburst galaxy Henize 2-10 traces
an outflow, or bridge of hot gas 230 light-years long, connecting the
galaxy's massive black hole and a star-forming region. Hubble data on the
velocity of the outflow from the black hole, as well as the age of the young
stars, indicates a causal relationship between the two. A few million years
ago, the outflow of hot gas slammed into the dense cloud of a stellar
nursery and spread out, like water from a hose impacting a mound of dirt.
Now clusters of young stars are aligned perpendicular to the outflow,
revealing the path of its spread. Credits: Science: NASA, ESA, Zachary
Schutte (XGI), Amy Reines (XGI). Image Processing: Alyssa Pagan
(STScl).
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outflow creates a series of expanding bubbles that extend out to at least
500 light-years. This larger "soap bubble" structure has been mapped at
various wavelengths by other telescopes. Wagner and Cecil next ran
supercomputer models of jet outflows in a simulated Milky Way disk,
which reproduced the observations. “Like in archeology, you dig and dig to
find older and older artifacts until you come upon remnants of a grand
civilization,” said Cecil. Wagner’s conclusion: “Our central black hole
clearly surged in luminosity at least 1 millionfold in the last million years.
That sufficed for a jet to punch into the Galactic halo.”

Previous observations by Hubble and other telescopes found evidence that
the Milky Way's black hole had an outburst about 2-4 million years ago.
That was energetic enough to create an immense pair of bubbles towering
above our galaxy that glow in gamma-rays. They were first discovered by
NASA's Fermi Gamma-ray Space Telescope in 2010 and are surrounded
by X-ray bubbles that were discovered in 2003 by the ROSAT satellite
and mapped fully in 2020 by the eROSITA satellite.

Hubble ultraviolet-light spectra have been used to measure the expansion
velocity and composition of the ballooning lobes. Hubble spectra later
found that the burst was so powerful that it lit up a gaseous structure,
called the Magellanic stream, at about 200,000 light-years from the galactic
center. Gas is glowing from that event even today.

To get a better idea of what’s going on, Cecil looked at Hubble and radio
images of another galaxy with a black hole outflow. Located 47 million
light-years away, the active spiral galaxy NGC 1068 has a string of bubble
features aligned along an outflow from the very active black hole at its
center. Cecil found that the scales of the radio and X-ray structures
emerging from both NGC 1068 and our Milky Way are very similar. “A
bow shock bubble at the top of the NGC 1068 outflow coincides with the
scale of the Fermi bubble start in the Milky Way. NGC 1068 may be
showing us what the Milky Way was doing during its major power surge
several million years ago.”

The residual jet feature is close enough to the Milky Way's black hole that
it would become much more prominent only a few decades after the black
hole powers up again. Cecil notes that “the black hole need only increase
its luminosity by a hundredfold over that time to refill the jet channel with
emitting particles. It would be cool to see how far the jet gets in that
outburst. To reach into the Fermi gamma-ray bubbles would require that
the jet sustain for hundreds of thousands of years because those bubbles
are each 50,000 light years across!”

For more information see:
https://hubblesite.org/contents/news-releases/202 1 /news-2021-062

The Atlanta Astronomy Club, Inc., one of the South’s largest and
oldest astronomical society, meets at 3:00 P.M. on the 3rd Saturday
of each month at the Fernbank Science Center in Decatur, or occasion-
ally at other locations or times. Membership fees are $30 for a family
or single person membership. College Students membership fee is
$15. These fees are for a one year membership.

Magazine subscriptions to Sky & Telescope or Astronomy can be
purchased through the club for a reduced rate. The fees are $33 for
Sky & Telescope and $34 for Astronomy. Renewal forms will be sent

to you by the magazines. Send the renewal form along with your
check to the Atlanta Astronomy Club treasurer.

The Club address: Atlanta Astronomy Club, Inc., P.O. Box 76155,

Atlanta, GA 30358-1155. AAC Web Page: http://
www.AtlantaAstronomy.org. Send suggestions, comments, or ideas
about the website to webmaster@AtlantaAstronomy.org. Also send
information on upcoming observing events, meetings, and other events
to the webmaster.

Atlanta Astronomy Club Online

While this newsletter is the official information source for the Atlanta
Astronomy Club, it is only up to date the day it is posted. So if you want
more up to date information, go to our club’s website. The website
contains pictures, directions, membership applications, events, updates,
and other information. http://www.atlantaastronomy.org You can also
follow the AAC on Facebook by joining the AAC group, and on Twitter at
http://twitter.com/atlastro.

AAC Officers and Contacts

President: Dave Lumpkin President@AtlantaAstronomy.org
Program Chair: Open Programs@AtlantaAstronomy.org
Observing Chair: Daniel Herron Observing@AtlantaAstronomy.org

Corresponding Secretary: Tom Faber
Focalpoint@AtlantaAstronomy.org

Treasurer: Sharon Carruthers Treasurer@AtlantaAstronomy.org

Recording Secretary: Lilli Lindbeck,
Secretary@AtlantaAstronomy.org

Board Chair: Sharon Carruthers Treasurer@AtlantaAstronomy.org
Board: Brigitte Fessele, bhfesselel @gmail.com

Board: Open

Board: Steve Phillips sandsphillips@att.net

ALCor: Ken Olson, keneolson@yahoo.com

Elliott Chapter Director: Mike Shaw director@ceastronomy.org

Elliott Observing Supervisor: Steve Siedentop
observing@ceastronomy.org

Elliott Recording Secretary: Daniel de la Reza
secretary(@ceastronomy.org

Elliott Program Coordinator: Steve Siedentop
program(@ceastronomy.org

Elliott Outreach Coordinator: Marie Lott
outreach@ceastronomy.org

Elliott Astrophotography Coordinator: Mike Mardis
Elliott Chapter AL Liaison: David Whalen

Elliott Facilities Coordinator: Matt Harvey
facilities@CEastronomy.org

Georgia Astronomy in State Parks: Sharon Carruthers
Treasurer@AtlantaAstronomy.org

PSSG Chairman: Peter Macumber pmacumber@nightsky.org
PSSG Co-Chair: Open

Sidewalk Astronomy: Open
sidewalkastronomy@AtlantaAstronomy.org

Light Tresspass: Ken Edwards, Contact info TBA

Woodruff Observ. Coordinator: Sharon Carruthers
Treasurer@AtlantaAstronomy.org

AAC Webmaster: Daniel Herron
Observing@AtlantaAstronomy.org
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