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The February AAC Meeting

Saturday, February 15 at 1:30 PM

At the Fernbank Science Center

The next general meeting of the Atlanta Astronomy Club will be held on
Saturday, February 15, starting at 1:30PM. Our guest speaker will be AAC
member Daniel Herron. Daniel will present a talk about how to do a
“Messier Marathon”. A Messier Marathon is the attempt to observe all
110 Messier objects in a single night. Full Messier Marathons can only be
done during a short window in the early spring, from about mid March
until early April. Good weather and a new moon need to coincide with this
window to be successful. Daniel will talk about the best way to go about
trying to do a Messier Marathon.
As always, the AAC program is
FREE and open to the public.

The program will be in the
Fernbank Science Center’s
Resource Center (formerly the
library). The Fernbank Science
Center is located at 156 Heaton
Park Dr. NE, Atlanta, GA 30303.
(Phone: 678-874-7102).

Photo by Tom Faber
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March is Membership Renewal Month

The AAC has moved to a “one-date-for-all” membership renewal. ALL
CLUB MEMBERS, with certain exceptions, should submit their $30 dues
for 2020 by the end of March. Please send your renewals to AAC
Treasurer Sharon Carruthers, renew online using PayPal, or you can bring
your renewal to the meeting. For more information see: http://
atlantaastronomy.org/?page id=22

Thank You for your support of the AAC!

The Astronomical League

As a member of the Atlanta Astronomy Club you are automatically also a
member of the Astronomical League, a nation wide affiliation of
astronomy clubs. Membership in the AL provides a number of benefits for
you. They include:

* You will receive The Reflector, the AL’s quarterly newsletter.

* You can use the Book Service, through which you can buy astronomy-
related books at a 10% discount.

* You can participate in the Astronomical League’s Observing Clubs. The
Observing Clubs offer encouragement and certificates of accomplishment
for demonstrating observing skills with a variety of instruments and
objects. These include the Messier Club, Binocular Messier Club, the
Herschel 400 Club, the Deep Sky Binocular Club, and many others.

To learn more about the Astronomical League and its benefits for you, visit
http://www.astroleague.org
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January AAC Meeting Report

Photos by Tom Faber

The January meeting of the AAC was held at the Fernbank Science Center
Resource Center, beginning at 1:30PM, on Saturday, January 18. There
were about 25 members and guests present. AAC President David
Lumpkin (photo bottom) opened the meeting and introduced our speaker.

Our guest speaker was Dr. James Sowell, Senior Academic Professional at
the Georgia Tech School of Physics. Dr. Sowell (photo right middle)
presented a very interesting talk about how the chemical elements were
produced in the universe. Starting with the production of hydrogen and
helium after the Big Bang, the on to how heavier elements up to iron are
produced by fusion in the stars, then how even heavier elements (that can
not be produced by fusion) are made in supernova explosion.

After the meeting announcements were made about upcoming events, then

a number of those present went to a local restaurant for food , drink, and
more discussions of astronomy.
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How the Universe Made the
Elements in the Periodic Table

Dr. James R. Sowell

School of Physics

Continued on next page
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The 2020 Peach State Star Gaze

Be sure to mark our calendars for the next Peach State Star Gaze. This year
the PSSG will be held from Sunday, October 11 through Sunday, October
18. New Moon will occur on Friday, October 16. More details will be
provided as they become available.

February Charlie Elliott Meeting

By Ken Poshedly

Charlie Elliott Astronomy This Month: High Latitude Molecular Clouds -
Great Targets for Astrophotography ~ February 22

Before there were the Earth, the Sun and all the rest of our solar system,
there was an accumulation of dust and gas called a "molecular cloud". Over
time, this stellar nursery condensed to form the Sun, planets and the other
solar system bodies. Today, amateur astronomers use affordable, off-the-
shelf equipment to observe and study other molecular clouds inside our
own Milky Way galaxy.

So join us at 4:30 p.m., on Saturday, February 22, when the Charlie Elliott
Astronomy Club features Dr. Loris Magnani, professor of astronomy at
the University of Georgia, who will tell us exactly why these clouds are so
great for astro-imagers to seek out and exactly what is required to observe
them. The program will be at Meeting Room B at the Charlie Elliott
Wildlife Center, 543 Elliott Trail, Mansfield, GA 30055. As always, the
event is free and open to the general public; also, all attendees are invited
to an open observing session after the program at the Jon Wood As-
tronomy Field, located a short distance from the meeting site (weather
permitting).

Dr. Magnani received his BA in Astrophysics from Columbia University
(New York City) in 1980 before going on to get both his MS in 1982 and
PhD in Astronomy in 1986 from the University of Maryland (College
Park). He served as research associate at the National Astronomy and
Ionosphere Center at Arecibo, Puerto Rico, from 1987 to 1991 before
joining the UGA Dept. of Physics & Astronomy in 1991. His research
interests and list of published works is extensive and can be seen at https://
www.physast.uga.edu/people/loris_magnani

For those not familiar with the Charlie Elliott Wildlife Center, go to https:/
/georgiawildlife.com/CharlieElliott The CEWC phone is 770-784-3059,
Monday—Saturday 9 a.m.—4:30 p.m.

Photo: Science educator
Christi Whitworth of the Roper
Mountain Observatory &
Science Center (Greenville,
SC) presented a program
“Astronomers and the Public”
on January 25, where she
covered the histrory of how
celestial discoveries were
announced and how important
this was, considering that in
some cultures, astronomical
data was used for astrological
prognostication. Also, the
study of astronomy has a
history of receiving financial
and social support from many
institutions, especially the Church, which was its largest source of support
between the 12th century to the Enlightenment (17th to 19th century).

Upcoming Charlie Elliott Meetings

February 22, 2020 (4:30 p.m.), March 21, 2020 (5:30 p.m.), April 18,
2020 (6 p.m.), May 23, 2020 (6:30 p.m.). Start times may change as the
meeting date approaches. Meetings start approximately 2 hours before
sunset. Meeting rooms and start times vary and occasionally meeting dates
change under unusual circumstances, so please check back here for details.
Public stargazing on Jon Wood Astronomy Field follows the meeting,
weather permitting.
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Images by Dan Llewellyn

Top: Here is Comet C/2017 T2 PANSTARRS
taken from my observatory at DAV with the
16RC. Date was January 19th, 2020 at
10:45pm EST. It has brightened up nicely, and
will be this way for a few months.

Right: This is Messier 42, the Great Orion
Nebula. I took this on January 6, 2020 at
12:29am EST at my observatory at Deerlick. A
single 30 second shot on a 16RC using a
modified and cooled Sony a7s, while I was
testing collimation. I have a few more on
different nights, but this turned out OK for a
single shot. As you can see at 3250mm FL, the
nebula doesn't quite fit on a full frame chip.
Also there is some vignetting across the top left
and right, but actually not as much as I
expected. Flattners and reducers are available
for the scope, which I will order. But there is
something about a pure mirror image I like.




Image by Richard Jakiel

The large galaxy in this image is NGC 973. It is part of a small group of galaxies in Triangulum. https://en.wikipedia.org/wiki’/NGC 973
Imaged at Hard Labor Creek Observatory with the 20-inch /8 RC.

Cosmic Magnifying Glasses Yield Inde-
pendent Measure of Universe’s Expan-
sion

NASA/STScI News Release - January 08, 2020

A team of astronomers using NASA’s Hubble Space Telescope has
measured the universe’s expansion rate using a technique that is com-
pletely independent of any previous method.

Knowing the precise value for how fast the universe expands is important
for determining the age, size, and fate of the cosmos. Unraveling this
mystery has been one of the greatest challenges in astrophysics in recent
years. The new study adds evidence to the idea that new theories may be
needed to explain what scientists are finding.

The researchers’ result further strengthens a troubling discrepancy between
the expansion rate, called the Hubble constant, calculated from measure-
ments of the local universe and the rate as predicted from background
radiation in the early universe, a time before galaxies and stars even existed.

This latest value represents the most precise measurement yet using the
gravitational lensing method, where the gravity of a foreground galaxy acts
like a giant magnifying lens, amplifying and distorting light from back-
ground objects. This latest study did not rely on the traditional “cosmic
distance ladder” technique to measure accurate distances to galaxies by

using various types of stars as “milepost markers.” Instead, the research-
ers employed the exotic physics of gravitational lensing to calculate the
universe's expansion rate.

The astronomy team that made the new Hubble constant measurements is
dubbed HOLiCOW (HO Lenses in COSMOGRAIL’s Wellspring).
COSMOGRAIL is the acronym for Cosmological Monitoring of Gravita-
tional Lenses, a large international project whose goal is monitoring
gravitational lenses. “Wellspring” refers to the abundant supply of quasar
lensing systems.

The research team derived the HOLiICOW value for the Hubble constant
through observing and analysis techniques that have been greatly refined
over the past two decades.

HOLiCOW and other recent measurements suggest a faster expansion rate
in the local universe than was expected based on observations by the
European Space Agency’s Planck satellite of how the cosmos behaved
more than 13 billion years ago.

The gulf between the two values has important implications for under-
standing the universe's underlying physical parameters and may require
new physics to account for the mismatch.

“If these results do not agree, it may be a hint that we do not yet fully
understand how matter and energy evolved over time, particularly at early

Continued on next page
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times,” said HOLiCOW team leader Sherry Suyu of the Max Planck
Institute for Astrophysics in Germany, the Technical University of
Munich, and the Academia Sinica Institute of Astronomy and Astrophys-
ics in Taipei, Taiwan.

How They Did It

The HOLiCOW team used Hubble to observe the light from six faraway
quasars, the brilliant searchlights from gas orbiting supermassive black
holes at the centers of galaxies. Quasars are ideal background objects for
many reasons; for example, they are bright, extremely distant, and
scattered all over the sky. The telescope observed how the light from each
quasar was multiplied into four images by the gravity of a massive
foreground galaxy. The galaxies studied are 3 billion to 6.5 billion light-
years away. The quasars’ average distance is 5.5 billion light-years from
Earth.

The light rays from each lensed quasar image take a slightly different path
through space to reach Earth. The pathway’s length depends on the
amount of matter that is distorting space along the line of sight to the
quasar. To trace each pathway, the astronomers monitor the flickering of
the quasar’s light as its black hole gobbles up material. When the light
flickers, each lensed image brightens at a different time.

This flickering sequence allows researchers to measure the time delays
between each image as the lensed light travels along its path to Earth. To
fully understand these delays, the team first used Hubble to make accurate
maps of the distribution of matter in each lensing galaxy. Astronomers
could then reliably deduce the distances from the galaxy to the quasar, and
from Earth to the galaxy and to the background quasar. By comparing these
distance values, the researchers measured the universe's expansion rate.

“The length of each time delay indicates how fast the universe is expand-
ing,” said team member Kenneth Wong of the University of Tokyo's Kavli
Institute for the Physics and Mathematics of the Universe, lead author of
the HOLiCOW collaboration's most recent paper. “If the time delays are
shorter, then the universe is expanding at a faster rate. If they are longer,
then the expansion rate is slower.”

The time-delay process is analogous to four trains leaving the same station
at exactly the same time and traveling at the same speed to reach the same
destination. However, each of the trains arrives at the destination at a
different time. That’s because each train takes a different route, and the
distance for each route is not the same. Some trains travel over hills.
Others go through valleys, and still others chug around mountains. From
the varied arrival times, one can infer that each train traveled a different
distance to reach the same stop. Similarly, the quasar flickering pattern
does not appear at the same time because some of the light is delayed by
traveling around bends created by the gravity of dense matter in the
intervening galaxy.

How It Compares

The researchers calculated a Hubble constant value of 73 kilometers per
second per megaparsec (with 2.4% uncertainty). This means that for every
additional 3.3 million light-years away a galaxy is from Earth, it appears to
be moving 73 kilometers per second faster, because of the universe's
expansion.

The team’s measurement also is close to the Hubble constant value of 74
calculated by the Supernova HO for the Equation of State (SHOES) team,
which used the cosmic distance ladder technique. The SHOES measurement
is based on gauging the distances to galaxies near and far from Earth by
using Cepheid variable stars and supernovas as measuring sticks to the
galaxies.

The SHOES and HOLiCOW values significantly differ from the Planck
number of 67, strengthening the tension between Hubble constant
measurements of the modern universe and the predicted value based on

observations of the early universe.

“One of the challenges we overcame was having dedicated monitoring
programs through COSMOGRALIL to get the time delays for several of
these quasar lensing systems,” said Frédéric Courbin of the Ecole
Polytechnique Fédérale de Lausanne, leader of the COSMOGRAIL
project.

Suyu added: “At the same time, new mass modeling techniques were
developed to measure a galaxy’s matter distribution, including models we
designed to make use of the high-resolution Hubble imaging. The images
enabled us to reconstruct, for example, the quasars’ host galaxies. These
images, along with additional wider-field images taken from ground-based
telescopes, also allow us to characterize the environment of the lens
system, which affects the bending of light rays. The new mass modeling
techniques, in combination with the time delays, help us to measure
precise distances to the galaxies.”

Begun in 2012, the HOLiCOW team now has Hubble images and time-
delay information for 10 lensed quasars and intervening lensing galaxies.
The team will continue to search for and follow up on new lensed quasars
in collaboration with researchers from two new programs. One program,
called STRIDES (STRong-lensing Insights into Dark Energy Survey), is
searching for new lensed quasar systems. The second, called SHARP
(Strong-lensing at High Angular Resolution Program), uses adaptive optics
with the W.M. Keck telescopes to image the lensed systems. The team's
goal is to observe 30 more lensed quasar systems to reduce their 2.4%
percent uncertainty to 1%.

NASA’s upcoming James Webb Space Telescope, expected to launch in
2021, may help them achieve their goal of 1% uncertainty much faster

Continued on next page

HED435-1223

Image Credit: NASA, ESA, S.H. Suyu (Max Planck Institute for Astro-
physics, Technical University of Munich, and Academia Sinica Institute of
Astronomy and Astrophysics), and K.C. Wong (University of Tokyo's
Kavli Institute for the Physics and Mathematics of the Universe)
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through Webb’s ability to map the velocities of stars in a lensing galaxy,
which will allow astronomers to develop more precise models of the
galaxy’s distribution of dark matter.

The HOLiCOW team’s work also paves the way for studying hundreds of
lensed quasars that astronomers are discovering through surveys such as
the Dark Energy Survey and PanSTARRS (Panoramic Survey Telescope
and Rapid Response System), and the upcoming National Science
Foundation's Large Synoptic Survey Telescope, which is expected to
uncover thousands of additional sources.

In addition, NASA’s Wide Field Infrared Survey Telescope (WFIRST) will
help astronomers address the disagreement in the Hubble constant value
by tracing the expansion history of the universe. The mission will also use
multiple techniques, such as sampling thousands of supernovae and other
objects at various distances, to help determine whether the discrepancy is
a result of measurement errors, observational technique, or whether
astronomers need to adjust the theory from which they derive their
predictions.

The team will present its results at the 235th meeting of the American
Astronomical Society in Honolulu, Hawaii.

The Hubble Space Telescope is a project of international cooperation
between the European Space Agency (ESA) and NASA. 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
Association of Universities for Research in Astronomy in Washington,
D.C.

The Atlanta Astronomy Club, Inc., one of the South’s largest and
oldest astronomical society, meets at 3:00 P.M. on the 2nd 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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