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Charlie Elliott October Meeting

Probing Nearby Active Galaxies: Distances, Masses,
Dark Matter, and Black Holes!

Join us in the Campbell Aquatics Building on October 22nd, 2022 at 5:00
p.m. for an evening with Dr. Justin H. Robinson as he discusses with us
his research on supermassive black holes, dark matter, and the study of
their host galaxies!

It has become apparent in the past two decades that supermassive black
holes (SMBHs) and the galaxies that host them have a symbiotic relation-
ship. The masses of these SMBHs scale with several large-scale galaxy
properties, which implies that SMBHs and their host galaxies evolve
together, and that their growth is regulated by the feedback from actively
feeding SMBHs. These scaling relation-
ships allow insight into galaxy-black hole
behavior over cosmic time, therefore it is
vital to obtain accurate measurements of
the galaxy properties on which these
correlations are built.

Dr. Robinson is an assistant professor at
the Troy University Physics Depart-
ment. Dr. Robinson was led into
astronomy by the television series
‘Through the Wormhole with Morgan
Freeman.” Many of us remember the impact of Carl Sagan and the Cosmos
television series. For a young Dr. Robinson, it took one episode focused
on black holes to change his career path, wanting nothing else other than
having a job researching those mysterious objects moving through the
cosmos. After four years of undergraduate physics and five years of
graduate astrophysics at Georgia State University, he can finally say he is
a black hole scientist!

Continued on next page

The 2022 Peach State Star Gaze!

Ready to get back under dark skies? Then you’ll want to be at the 2022
Peach State Star Gaze! The Atlanta Astronomy Club’s 28th annual Peach
State Star Gaze is scheduled for Sunday, October 23 to Sunday, October
30,2021 at the Deerlick Astronomy Village near Sharon, Georgia. New
Moon will be on Tuesday, October 25. Program information is being
updated as information is received. Due to the pandemic and constantly
changing conditions, we do not know for certain what the situation will be
come the end of October. We will be following the applicable CDC
guidelines and request that all attendees do the same.

NOTE: Micki’s Kitchen is unable to attend this year. Coffee, Tea, Soft
Drinks and Snacks will be available for purchase.

All 30 and 50 AMP RV Power connections must be reserved! They are
assigned on a first come basis.

More information and online registration can be found here:

https://www.atlantaastronomy.org/pssg/

The observing field at DAV during the 2016 PSSG - Photo by Tom Faber.
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Be sure to join us on October 22nd, 2022 at 5:00 p.m. for this informative
and engaging talk and be prepared to learn something new! If you’ve never
been to the Campbell Aquatics Building, be advised Google Maps may
take you on a rather indirect route. To find the Campbell Aquatics
Building, proceed on Marben Farm Road past the Visitors’ Center entrance
on Elliott Trail. Turn right on murder Creek Church road, just before the
pavement ends and follow it past the campgrounds to the Campbell
Aquatics Building on your left.

For details about Charlie Elliott Wildlife Management Area activities and
directions, call the Visitor’s Center at 770-784-3059 between 9 a.m. and
4:30 p.m. Monday through Saturday.

“Look Up!”

Normally, we would have Observing Supervisor Dennis Ruzeski on hand
to give a presentation on what you can expect to see in the sky this month.
However, Dennis will be busy rocking out at a Weird Al concert, so Steve
will fill in and do his best not to screw things up!

Observing on the Jon Wood Astronomy Field

After the meeting, we’ll make our way down to Jon Wood Astronomy
Field for a night of observing and imaging. Note that NO WHITE LIGHTS
are allowed on the observing field. Red lights are readily available at
department and sporting goods stores in the Atlanta area.

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.

For more information about Charlie Elliott Wildlife Center, visit:

https://georgiawildlife.com/charlie-elliott-wildlife-center
Our Monthly Meetings and Public Observing Nights

Our monthly meetings and public observing nights are free and open to the
public. Visit the “Our Calendar” tab at the top of the page for our 2022
meeting, observing, and outreach schedule. Start times vary through the

year so please check back for details.

View our Full Calendar of all meetings & outreach events here:
http://ceastronomy.org/blog/outreach/charlie-elliott-astronomy-calendar
It’s easy to become a member of Charlie Elliott Astronomy!

Charlie Elliott Astronomy Membership Form here:

http://ceastronomy.org/blog/wp-content/uploads/2022/05/
Membership Form_ 2022.pdf

Pay dues with PayPal here:

http://atlantaastronomy.org/membership/
Our Monthly Meetings and Public Observing Nights

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. March is membership renewal month. If you
are renewing your membership, no form is necessary.

Night Sky Network

fh

Webb, Hubble Capture Detailed Views of
DART Impact

NASA/STScI News Release - September 29, 2022

Two of NASA’s Great Observatories, the James Webb Space Telescope
and the Hubble Space Telescope, have captured views of a unique NASA
experiment designed to intentionally smash a spacecraft into a small
asteroid in the world’s first-ever in-space test for planetary defense. These
observations of NASA’s Double Asteroid Redirection Test (DART)
impact mark the first time that Webb and Hubble simultaneously observed
the same celestial target.

On September 26, 2022 at 7:14 pm EDT, DART intentionally crashed into
Dimorphos, the asteroid moonlet in the double-asteroid system of
Didymos. It was the world’s first test of the kinetic impact mitigation
technique, using a spacecraft to deflect an asteroid that poses no threat to
Earth, and modifying the object’s orbit. DART is a test for defending Earth
against potential asteroid or comet hazards.

The coordinated Hubble and Webb observations are more than just an
operational milestone for each telescope — there are also key science
questions relating to the makeup and history of our solar system that
researchers can explore when combining the capabilities of these observa-
tories.

“Webb and Hubble show what we’ve always known to be true at NASA:
We learn more when we work together,” said NASA Administrator Bill
Nelson. “For the first time, Webb and Hubble have simultaneously
captured imagery from the same target in the cosmos: an asteroid that was
impacted by a spacecraft after a seven-million-mile journey. All of
humanity eagerly awaits the discoveries to come from Webb, Hubble, and
our ground-based telescopes — about the DART mission and beyond.”

Continued on next page.
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+22 MINS

+ 8.2 HRS

These images from NASA's Hubble Space Telescope, taken 22 minutes, 5 hours, and 8.2 hours after NASA's Double Asteroid Redirection Test (DART)
intentionally impacted Dimorphos, show expanding plumes of ejecta from the asteroids body. This event was the world s first test of the kinetic impact

technique using a spacecraft to deflect an asteroid by modifying its orbit.

The Hubble images show ejecta from the impact that appear as rays stretching out from the body of the asteroid. The bolder, fanned-out spike of ejecta to
the left of the asteroid is in the general direction from which DART approached. In the Hubble images, astronomers estimate that the brightness of the
Didymos system increased by 3 times after impact. They 're also particularly intrigued by how that brightness then held steady, even eight hours after

impact.

These observations, when combined with data from NASA's James Webb Space Telescope, will allow scientists to gain knowledge about the nature of the
surface of Dimorphos, how much material was ejected by the collision, how fast it was ejected, and the distribution of particle sizes in the expanding dust

cloud.

Hubble will observe the Didymos-Dimorphos system ten more times over the next three weeks to monitor how the ejecta cloud expands and fades over time.
Hubble observations were conducted in one filter, WFC3/UVIS F350LP, and assigned the color blue.

Observations from Webb and Hubble together will allow scientists to gain
knowledge about the nature of the surface of Dimorphos, how much
material was ejected by the collision, and how fast it was ejected.
Additionally, Webb and Hubble captured the impact in different wave-
lengths of light — Webb in infrared and Hubble in visible. Observing the
impact across a wide array of wavelengths will reveal the distribution of
particle sizes in the expanding dust cloud, helping to determine whether it
threw off lots of big chunks or mostly fine dust. Combining this informa-
tion, along with ground-based telescope observations, will help scientists
to understand how effectively a kinetic impact can modify an asteroid’s
orbit.

Webb Captures Impact Site Before and After Collision

Webb took one observation of the impact location before the collision took
place, then several observations over the next few hours. Images from
Webb’s Near-Infrared Camera (NIRCam) show a tight, compact core, with
plumes of material appearing as wisps streaming away from the center of
where the impact took place.

Observing the impact with Webb presented the flight operations, planning,
and science teams with unique challenges, because of the asteroid’s speed
of travel across the sky. As DART approached its target, the teams
performed additional work in the weeks leading up to the impact to enable
and test a method of tracking asteroids moving over three times faster than
the original speed limit set for Webb.

“I have nothing but tremendous admiration for the Webb Mission
Operations folks that made this a reality,” said principal investigator
Cristina Thomas of Northern Arizona University in Flagstaff, Arizona.
“We have been planning these observations for years, then in detail for
weeks, and I’'m tremendously happy this has come to fruition.”

Scientists also plan to observe the asteroid system in the coming months
using Webb’s Mid-Infrared Instrument (MIRI) and Webb’s Near-Infrared
Spectrograph (NIRSpec). Spectroscopic data will provide researchers with
insight into the asteroid’s chemical composition.

Webb observed the impact over five hours total and captured 10 images.
The data was collected as part of Webb’s Cycle 1 Guaranteed Time
Observation Program 1245 led by Heidi Hammel of the Association of
Universities for Research in Astronomy (AURA).

Hubble Images Show Movement of Ejecta After Impact

Hubble also captured observations of the binary system ahead of the
impact, then again 15 minutes after DART hit the surface of Dimorphos.
Some of the rays appear to be curved slightly, but astronomers need to
take a closer look to determine what this could mean. In the Hubble
images, astronomers estimate that the brightness of the system increased
by three times after impact, and saw that brightness hold steady, even
eight hours after impact.

Images from Hubble’s Wide Field Camera 3 show the impact in visible
light. Ejecta from the impact appear as rays stretching out from the body
of the asteroid. The bolder, fanned-out spike of ejecta to the left of the
asteroid is in the general direction from which DART approached.

Some of the rays appear to be curved slightly, but astronomers need to
take a closer look to determine what this could mean. In the Hubble
images, astronomers estimate that the brightness of the system increased
by three times after impact, and saw that brightness hold steady, even
eight hours after impact.

Hubble plans to monitor the Didymos-Dimorphos system ten more times
over the next three weeks. These regular, relatively long-term observations

Continued on next page.
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as the ejecta cloud expands and fades over time will paint a more complete
picture of the cloud’s expansion from the ejection to its disappearance.

“When I saw the data, I was literally speechless, stunned by the amazing
detail of the ejecta that Hubble captured,” said Jian-Yang Li of the
Planetary Science Institute in Tucson, Arizona, who led the Hubble
observations. “I feel lucky to witness this moment and be part of the team
that made this happen.”

Hubble captured 45 images in the time immediately before and following
DART’s impact with Dimorphos. The Hubble data was collected as part
of Cycle 29 General Observers Program 16674.

“This is an unprecedented view of an unprecedented event,” summarized
Andy Rivkin, DART Investigation Team Lead of the Johns Hopkins
University Applied Physics Laboratory.

The James Webb Space Telescope is the world's premier space science
observatory. Webb will solve mysteries in our solar system, look beyond to
distant worlds around other stars, and probe the mysterious structures and
origins of our universe and our place in it. Webb is an international
program led by NASA with its partners, ESA (European Space Agency) and
CSA4 (Canadian Space Agency).

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

Credits: NASA, ESA, CSA, STScl

This image from NASA's James Webb Space Telescope’s Near-Infrared
Camera (NIRCam) instrument shows Dimorphos, the asteroid moonlet in
the double-asteroid system of Didymos, about 4 hours after NASA's Double
Asteroid Redirection Test (DART) made impact. A tight, compact core and
plumes of material appearing as wisps streaming away from the center of
where the impact took place, are visible in the image. Those sharp points
are Webb s distinctive eight diffraction spikes, an artifact of the telescope s
structure.

These observations, when combined with data from NASA's Hubble Space
Telescope, will allow scientists to gain knowledge about the nature of the
surface of Dimorphos, how much material was ejected by the collision, and
how fast it was ejected.

In the coming months, scientists will use Webb's Mid-Infrared Instrument
(MIRI) and Near-Infrared Spectrograph (NIRSpec) to observe ejecta from

Dimorphos further. Spectroscopic data will also provide researchers with
insight into the asteroid s chemical composition.

The observations shown here were conducted in the filter FO70W (0.7
microns) and assigned the color red.

NIRCam was built by a team at the University of Arizona and Lockheed
Martin's Advanced Technology Center.

Credits: SCIENCE: NASA, ESA, CSA, Cristina Thomas (Northern Arizona
University), lan Wong (NASA-GSFC). IMAGE PROCESSING: Joseph
DePasquale (STScl)

Titanic Stellar Collision Rattles Space
and Time
NASA/STScI News Release - October 12, 2022

Astronomers using NASA’s Hubble Space Telescope have made a unique
measurement that indicates a jet, plowing through space at speeds greater
than 99.97% the speed of light, was propelled by the titanic collision
between two neutron stars.

The explosive event, named GW170817, was observed in August 2017.
The blast released the energy comparable to that of a supernova explosion.
It was the first combined detection of gravitational waves and gamma
radiation from a binary neutron star merger.

This was a major watershed in the ongoing investigation of these extraordi-
nary collisions. The aftermath of this merger was collectively seen by 70
observatories around the globe and in space, across a broad swath of the
electromagnetic spectrum in addition to the gravitational wave detection.
This heralded a significant breakthrough for the emerging field of Time
Domain and Multi-Messenger Astrophysics, the use of multiple “messen-
gers” like light and gravitational waves to study the universe as it changes
over time.

Scientists quickly aimed Hubble at the site of the explosion just two days
later. The neutron stars collapsed into a black hole whose powerful gravity
began pulling material toward it. That material formed a rapidly-spinning
disk that generated jets moving outward from its poles. The roaring jet
smashed into and swept up material in the expanding shell of explosion
debris. This included a blob of material through which a jet emerged.

While the event took place in 2017, it has taken several years for scientists
to come up with a way to analyze the Hubble data and data from other
telescopes to paint this full picture.

The Hubble observation was combined with observations from multiple
National Science Foundation radio telescopes working together for very
long baseline interferometry (VLBI). The radio data were taken 75 days
and 230 days after the explosion.

“I’m amazed that Hubble could give us such a precise measurement, which
rivals the precision achieved by powerful radio VLBI telescopes spread
across the globe,” said Kunal P. Mooley of Caltech in Pasadena, California,
lead author of a paper being published in the October 13 journal of Nature
magazine.

The authors used Hubble data together with data from ESA's (the
European Space Agency) Gaia satellite, in addition to VLBI, to achieve
extreme precision. ‘It took months of careful analysis of the data to make
this measurement,” said Jay Anderson of the Space Telescope Science
Institute in Baltimore, Maryland.

By combining the different observations, they were able to pinpoint the
explosion site. The Hubble measurement showed the jet was moving at an
apparent velocity of seven times the speed of light. The radio observations
show the jet later had decelerated to an apparent speed of four times faster
than the speed of light.

Continued on page 7.
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NGC 7331 by Dan Llewellyn

NGC 7331 and neighbors, also known as “The Deer Lick Group”. NGC 7331 is the largest galaxy in the group and is approximately 40 million light years
away in the constellation Pegasus. The smaller galaxies are known as “the fleas”. Dan took this image on September 20, 2022 using a C14 Edge at 3850 mm

focal length at F/11 using a Sony A7s3 modified. This image is a stack of 70 - 62 second sub-frames.

For more information on the NGC 7331 group see https://en.wikipedia.org/wiki/NGC_7331_Group




NGC 7814 by Richard Jakiel

Richard made this image of the edge-on galaxy NGC 7814 at Hard Labor Creek Observatory using their 20-inch Ritchey—Chrétien telescope. NGC 7814 is
located 40 million light years distant in the constellation Pegasus.

For more information about NGC7814 see https://en.wikipedia.org/wiki/NGC_7814
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In reality, nothing can exceed the speed of light, so this "superluminal”
motion is an illusion. Because the jet is approaching Earth at nearly the
speed of light, the light it emits at a later time has a shorter distance to go.
In essence the jet is chasing its own light. In actuality more time has
passed between the jet's emission of the light than the observer thinks.
This causes the object's velocity to be overestimated — in this case
seemingly exceeding the speed of light.

“Our result indicates that the jet was moving at least at 99.97% the speed
of light when it was launched,” said Wenbin Lu of the University of
California, Berkeley.

The Hubble measurements, combined with the VLBI measurements,
announced in 2018, greatly strengthen the long-presumed connection
between neutron star mergers and short-duration gamma-ray bursts. That
connection requires a fast-moving jet to emerge, which has now been
measured in GW170817.

This work paves the way for more precision studies of neutron star
mergers, detected by the LIGO, Virgo and KAGRA gravitational wave
observatories. With a large enough sample over the coming years,
relativistic jet observations might provide another line of inquiry

into measuring the universe’s expansion rate, associated with a number
known as the Hubble constant.

At present there is a discrepancy between Hubble constant values as
estimated for the early universe and nearby universe — one of the biggest
mysteries in astrophysics today. The differing values are based on
extremely precise measurements of Type la supernovae by Hubble and
other observatories, and Cosmic Microwave Background measurements by
ESA's Planck satellite. More views of relativistic jets could add informa-
tion for astronomers trying to solve the puzzle.

The Hubble Space Telescope is a project of international cooperation
between NASA and ESA. NASA's Goddard Space Flight Center in
Greenbelt, Maryland, manages the telescope. The Space Telescope Science
Institute (STScI) in Baltimore, Maryland, conducts Hubble science
operations. STScl is operated for NASA by the Association of Universi-
ties for Research in Astronomy, in Washington, D.C.

For more information see:
https://hubblesite.org/contents/news-releases/2022/news-2022-029

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: Steve Siedentop
director@ceastronomy.org

Elliott Observing Supervisor: Dennis Ruseski
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
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