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Frederick Steiling (Astronomical Society of Eastern Missouri) created this
composite image of the Great American Eclipse as seen from Hopkinsville,
Kentucky, using an Orion 8-inch astrograph with an Olympus Air A01 digital camera.
To our contributors: The copy and photo deadline for the March 2018 issue is January 1.
Please send your stories and photos to our managing editor, Ron Kramer
(managingeditor@astroleague.org), by then.
The Astronomical League invites your comments regarding this magazine. How can
we improve it and make it a more valuable resource for you, our members? Please
respond to the editor’s email address above.
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The successful club constantly
serves its membership
Imagine the most recent gathering of your
astronomy club, a meeting where the quartet of
“summer solstice” star clusters—the tight grouping
of M35, NGC 2158, IC 2157, and NGC 2129, located
along the ecliptic where the Sun is on June 21—
was to be the main topic of discussion. After a brief
but informative business meeting, the main
presentation began, and people started talking
astronomy.
The physical characteristics of each solstice
cluster were compared with the others. Their
positions in the galaxy were shown. Members’ own
experiences observing them were recounted. Then,
easy steps were given on how to find them so new
members could attempt to view them through both
binoculars and a telescope. Lastly, people were
encouraged to report at next month’s meeting what
they had discovered. The crowd was excited about
astronomy.
How did you feel as you returned home? Were
you satisfied with what you learned? Were you
looking forward to getting under the starry dome to
try your luck at finding the quartet in the foot of
Gemini?
That is how it should be, but, unfortunately, some
clubs miss the mark.
Consider a meeting of another club, one with a
similar topic, but ending with much less success. In
this case, the business portion
of the meeting was tedious
and time consuming. The
presentations were haphazardly given with a tinge of
condescension. No one
contributed in a positive way
to any discussion. No one
really showed much
enthusiasm, let alone much
passion. It other words, it just
wasn’t fun.
If this were your club,
wouldn’t you be questioning if
it was worth your time?
Wouldn’t you be wondering if
you would attend any more
meetings?
The fate and success of
any astronomy club rests
upon its officers emphasizing
four elements, which are often
not apparent.
The members who contribute to the discussions
at any gathering do so voluntarily. No one forces
them to be there. No one forces them to prepare a
talk. No one forces them to help others find
fascinating objects. They do so because they want
to share their knowledge about our incredible
universe. Club leadership must remember that all
participation is voluntary. They cannot just expect
that people will show up and enthusiastically
contribute.
Everyone who attends a club meeting can choose

to spend their time doing something else. That’s
exactly what will happen, too, if they don’t feel
welcomed and valued by the club leadership.
Everyone’s time is valuable. If meetings aren’t well
planned and implemented, members will soon
realize that their time is not taken seriously.
Everyone wants something different from the
hobby. We have a wide-ranging avocation—one
as big as the universe itself. Consequently, club
members have their own wide-ranging expectations as to what their club should offer. Some
people want to listen to informative presentations
about the science of astronomy, while others
want to learn about observing the wonders in the
sky. Some people like talking about equipment
and software, and others like conducting
outreach and sharing the sky with others. Some
people just want to read the newsletter. If their
wants aren’t addressed, they will spend their time
doing something else rather than being part of an
unsatisfying club.
A club is supposed to be fun. When belonging to
a club becomes too much trouble, requires too
much work, or offers too little astronomy, it stops
being fun. People stop being members and the club
stagnates at best, founders at worst.
The Astronomical League realizes that for a club
to ultimately succeed, it must be participatory in
nature. That is one of the reasons why it offers the
many benefits that it does, giving people numerous
ways to discover the universe and to be recognized
for their efforts at making astronomy happen for
themselves and others. 8

Summer Solstice Quartet—To find the Summer
Solstice Quartet of star clusters, above, first locate
fourth-magnitude 1 Geminorum shining halfway
between the second-magnitude stars of El Nath in
Taurus and Gamma Geminorum. The clusters all lie
within 1.5 degrees of 1 Gem, with NGC 2129 being
only five minutes east of the solstice point.

John Goss, League President

Reflector Mail
To the Editor:
I have long been dedicated to the recovery and
preservation of dark skies. As one of the early lifetime
members of the IDA, a participant on the American
Astronomical Society and International Astronomical
Union committees on the topic, and director of a large
(10,000+ annual participants) public science education
and outreach program that promotes dark skies, I have
seen a few successes and witnessed failures in this
campaign. I have also drawn some important conclusions
about how I think we need to proceed if dark skies are
ever to return.
First—and this will be
controversial—we in the astronomy
community need to get out of the
game and turn this into an
environmental issue as opposed to
an astronomy issue. Good lighting
practices are essential for a wide
range of reasons, the return of a
beautiful night sky being only one,
and one that is of little influence and
interest to a general public whom we
are asking to pay to make lighting
changes. Improving safety, reducing
glare, diminishing deleterious health
effects, and lessening the pollution
associated with electricity production are of interest to
the public and to decision makers. Thus, an effective
argument must be light pollution as an environmental
issue, not just an astronomy issue. Until the environmental
community takes this on as an issue we are fighting a
Sisyphean battle.
What can we/you do? Here are some suggestions:
1) Visit the campuses of colleges and universities in
your area, and talk not to the astronomy department,
but to the environmental studies, geography, and
architecture departments. Explain lighting issues to
them from an environmental perspective and ask them
to help promote the issue. 2) Contact societies and
organizations engaged in environmental awareness and
preservation, including local/regional/national chapters
of groups like the Sierra Club, the Nature Conservancy,
the Audubon Society, etc. These organizations are much
bigger, have greater resources, and are far more
influential than the astronomy community, and we need
them to take this on. 3) Talk with outdoors organizations
that engage with the public. Talk to the staff at your
parks and nature centers. I work closely with the
Appalachian Mountain Club (the country’s oldest
outdoor recreation, conservation, and education
organization) which has now taken on the preservation
of dark skies in its mission. 4) When approaching local
government or businesses, discuss good lighting only in
terms of its impact on health and safety.
If we can engage environmental groups, good lighting
practice may follow a similar path as recycling has. Not
long ago, recycling was looked upon as too expensive and
inconvenient. Now, attend any party, and someone
finishing a beer or soda is looking for the recycling
container, and communities collect recyclables as part of
waste management. It may take some time, but we can
get there with good lighting. And when we do, yes, the
stars will return, too.
Douglas Arion, PhD
Professor of Physics and Astronomy, Carthage College,
Kenosha, Wisconsin; President, Galileoscope LLC
Dear Editor:
Casper, Wyoming, was alive with anticipation of the
great American eclipse of 2017. My observing point was

an elevated location overlooking the Platte River. A
number of other observers were there from Colorado,
Minnesota, England (Yorkshire), and Slovenia. The
American eclipse was truly an international event. As
totality approached, the site was enveloped in darkness
rather rapidly as the Moon’s shadow swept over the area.
Totality then began, and long coronal streamers
immediately appeared at the 12, 2, and 7 o’clock
positions as viewed from this location. Two major
prominences were visible at the 12 and 4 o’clock
positions. These were very bright red and easily
noticeable. The view through seven-power binoculars
was just spectacular. As usual, totality was all too short.
As third contact approached, one could easily see the
chromosphere building in intensity
and thickness in the upper right
portion of the sun. Suddenly the
diamond ring burst into view in the
2 o’clock position. It was
absolutely stunning. A veteran
eclipse observer mentioned to me
afterward that it was the best
diamond ring he had seen in 25
years. Sadly, totality was over, the
sky began to brighten, and the
Moon continued its journey across
the face of the Sun.
Most observers at the site were
first-time totality viewers. This
observer was happy to share the binocular view with a
family that did not have their own. Everyone was, of
course, exhilarated after totality, having experienced a
celestial event which will be memorable for a lifetime. Of
all the solar eclipses I have seen, this is my personal
favorite. I offer the following sketch which represents my
impression of the eclipse just before third contact. I look
forward to 2024!
Henry Nebel
Richmond Astronomical Society
hnebel@richmond.edu
Dear Editor:
Thank you for all you do. Mady was in your 2015 June
issue after she won her Striking Sparks telescope from
Sonoma County Astronomical League. With the
telescope, our club gives a two-year subscription to the
Reflector. The magazine is amazing. She is here to share
her telescope with the eclipse crowd after the appeal
from Alan Corey of the Central Wyoming Astronomical
Society, asking for volunteers, ran in the Reflector. She is
running a three-day Girl Scout camp at Camp Sacajawea
on Casper Mountain (GSMW.org). She also spent today at
the Natrona County Library in Casper giving staff and
visitors a solar presentation and scope viewing.
Christine France, a.k.a. Mady’s Mom

CHRISTINE FRANCE

Field of View

Left to right: Mike Stoakes, Mady, and Ron
Kramer at the League Sales booth, AstroCon 2017
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International Dark-Sky
Association
Nocturnal Pollinators and Lights at Night

Astronomers are well aware of the adverse
effects of light pollution. Less well known,
though being increasingly studied, are the
possible adverse ecological effects of nighttime
lighting on flora and fauna. Moonlight, starlight,
and light from naturally occurring forest fires
have been present in the environment for eons,
with plants and animals adapting to this light as
part of the evolutionary process.
Humans have introduced considerably
increased levels of light at night ever since we
learned to control fire. At first, this effect was
quite small due to low levels of light produced by
campfires, human-caused forest fires, and
minimal city lighting prior to electrification. Since
the late 1800s, artificial nighttime light has
increased exponentially with the introduction of
electricity and modern, energy-efficient lighting
systems. In addition, the population has greatly
increased, as has the amount of light per capita.
While nighttime outdoor lighting is needed for
safety, security, and recreation, poorly designed
lighting systems have markedly degraded the
night sky over almost all urban and suburban
areas worldwide. Is this an effect that has only
harmed astronomers and those who love a dark
sky, or is this degradation of nighttime skies
harmful to our health and to our environment? I
think the answer to the latter is definitely yes—
the extent to which we are personally being
harmed and the environment is being harmed is
unknown, but it is not trivial.
Ever since IDA was founded, we have been
most careful and conservative about making
claims regarding the harmful effects of excess
lighting at night. It is easy to document the
difference in limiting magnitude between an
urban sky and a pristine sky in a wilderness
location. It is another thing to document
convincingly the other, subtler, and more obscure
effects of light pollution and light trespass.
Much research is being done in this direction,
often by parties not associated with astronomy
or the lighting industry. A case in point is the
very large question of the effects of artificial
light at night on nocturnal animals, which
actually may be more numerous than diurnal
animals, something that is hard for us to
recognize, because we are diurnal animals. We
are mainly outside seeing nature and wildlife
during the day. When we are active at night,
with the exception of astronomers, we are inside

Reflector Mail
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in front of a computer or television or otherwise
preoccupied, having little idea what is taking
place in the outside world at night.
A study reported in August in the prestigious
journal Nature (vol. 548, p. 206–209, doi.org/
10.1038/nature23288) outlines how light at night
is harmful for many types of pollinators. Most
flowering plants depend on animals for
pollination, especially bees, moths, and beetles.
A team of researchers in Switzerland put LED
street lamps in rural meadows to see their effect
on night pollinators. When they looked at the
cabbage thistle, they found 62 percent fewer
insect visits in the lit meadows. There were 29
percent fewer pollinators than in the control
plots without lighting and 13 percent fewer fruits
on the cabbage thistle plants.
While this was a limited study looking at a
single plant species for simplicity, it suggests
there is a relationship between diurnal and
nocturnal pollinators. The loss of nighttime
pollination was not made up by diurnal pollinators. This work dovetails with other research
suggesting light at night can have a significant
harmful effect on nocturnal animals and plants.
Pollinators may be misdirected or reduced in
numbers, and the circadian rhythms of plants are
disturbed. Large predators, such as coyotes and
foxes, may be able to find their prey more easily
because of artificial light at night, thus altering
the natural numerical relationships between
predator and prey species.
There is much data to show humans’ circadian
rhythms are disrupted by artificial light at night,
particularly late-night cell phone and computer
usage as well as television viewing. These
effects are complex and often dependent on the
wavelengths of light involved. Disruption of
circadian rhythms no doubt can cause sleep
problems, fatigue, and contribute to “jet lag”
syndrome. It may be more sinister and be
involved in stimulating tumor growth or
industrial accidents. (See, for example,
www.darksky.org/ama-report-affirms-humanhealth-impacts-from-leds.)
It is a gross exaggeration to claim that light
pollution and light trespass are responsible for
all our ecological ills and health problems.
However, light pollution affects more than just
astronomers. It certainly does have harmful
effects on the environment and probably on
human health as well.
Tim Hunter, Co-founder, IDA
Phone: 520-293-3198; Fax: 520-293-3192
Email: ida@darksky.org;
www.darksky.org

All Things
Astronomical
Atlanta, September 25, 2017
Solar Data Gives Computer Vision Researchers Unprecedented Insight into the Sun
Georgia State University researchers have compiled
a large solar dataset from the National Aeronautics and Space Administration (NASA),
providing computer vision researchers with
unprecedented insight into the Sun’s activity.
The massive dataset consists of several
hundred thousand solar events marked on highresolution solar images from NASA’s Solar
Dynamics Observatory (SDO) mission. The
mission has captured 70,000 images a day since
February 2010, creating one of the richest and
largest repositories of solar image data available to
humankind. The dataset has led to advances in the
detection of solar events and is available courtesy
of NASA/SDO and the Atmospheric Imaging
Assembly (AIA), Extreme Ultraviolet Variability
Experiment, and Helioseismic and Magnetic Imager
science teams.
The Georgia State researchers standardized and
curated the large dataset to reduce the time
computer vision scientists need to spend performing data acquisition and curation. Their work has
improved the quality of the data and will accelerate
computer vision research on these solar images.
Details about the dataset are published in the
journal Scientific Data.
The SDO is a spacecraft in an inclined geosynchronous orbit around Earth that will capture fulldisk images of the Sun for up to 10 years. The
mission is an attempt to obtain scientific knowledge that will help scientists understand the
influence of the Sun on the Earth. Three different
instruments were involved, and this dataset was
built from images produced by the AIA, which
captures high-definition, full-disk images of the Sun
every 10 to 12 seconds in eight wavelengths using
four AIA telescopes.
The Joint Science Operations Center (JSOC)
is the primary system for delivering SDO image
data to users, with more than four petabytes of
image data available online. In addition to JSOC,
the Heliophysics Events Knowledgebase (HEK)
is a directory of solar features and events that
helps scientists find data of interest to their
research. About one third of the solar events in
HEK have been detected through the efforts of the
international SDO Feature Finding Team, led by
another Georgia State professor, Dr. Piet Martens.
“Our dataset is not as extensive as the JSOC
and HEK repositories, but it contains 284
gigabytes of highly compressed and precisely
labeled data,” said Dr. Rafal Angryk, professor of
computer science at Georgia State and co-author
of the study. “This is the largest dataset
benchmark for computer vision applications ever
created from solar physics data. It’s highresolution data, 4,000 by 4,000 pixels, which is
really high resolution. It’s better quality data than
your high-definition television or Blu-ray. The
typical TV is 1,000 by 1,000 pixels. We also

integrated image data with spatial labels of solar
events and other metadata, making them
particularly useful for research on object
recognition.
“The problem with the SDO data [is], if you’re
not a solar expert you don’t know where to look for
labels or events and you don’t know what mergers
are meaningful. We’ve built an image retrieval
system from this data. In addition to searching for
similar events or data, ranking the images (which
requires a far more challenging task of ordering
them based on their similarities) can be a problem.
That’s a really good application of this benchmark. I
think that’s what makes this benchmark unique.
Most benchmarks are focused on labeling, but not
ranking.”
Ahmet Kucuk, a PhD student in the Department of Computer Science at Georgia State, is
lead author of the study. Second author is Dr.
Juan M. Banda, a former PhD graduate from
Angryk’s Data Mining Research Lab, who is
employed by Stanford University and will soon join
Georgia State.
To read the study, visit www.nature.com/
articles/sdata201796.
Paris, September 28, 2017
MATISSE to shed light on the formation
of Earth and planets
The MATISSE instrument is ready to be sent to
Chile, where in the next few weeks it will be
installed on the Very Large Telescope (VLT), the
world’s most powerful astronomical observatory.
This achievement is the outcome of fifteen years of
development, including a final year of testing at the
Laboratoire J.-L. Lagrange (Observatoire Côte
d’Azur/CNRS/Université de Nice Sophia-Antipolis).
The instrument, for which France is responsible
under the auspices of the European Southern
Observatory (ESO), is international in scope. By
observing the protoplanetary disks that surround
young stars, the MATISSE project should improve
our understanding of the formation of the Earth and
of planets in general.
MATISSE is one of the few projects for which France
has responsibility under the auspices of the ESO. In
early October 2017, the MATISSE (Multi AperTure midInfrared SpectroScopic Experiment) instrument will
travel to the Atacama Desert in Chile to be installed on
the ESO’s Very Large Telescope (VLT), the world’s most
powerful astronomical observatory. Eight to ten
months’ performance validation observing the sky
under real conditions will then be required before the
instrument is made available to the international
astronomical community.
With MATISSE, one of the major goals of
researchers is to observe protoplanetary disks in
order to understand the formation of our own
planet and that of planets in general. To achieve
this, the instrument will enable astronomers to
observe the sky with unprecedented resolution in
the mid-infrared region—at wavelengths of 3 to 13
micrometers—and to combine the light from four
of the VLT’s eight telescopes at Cerro Paranal,
Chile, including the four large eight-meter
Continued on page next page
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Reflections
AstroCon 2017 experiences
Wyoming hospitality

For additional information, contact:

Gary Tomlinson
Astronomy Day Coordinator
gtomlins@sbcglobal.net

A very successful AstroCon 2017 was held
in Casper, Wyoming, followed by the Great
American Eclipse. With some 900 attendees, this was one of the largest annual
conventions the League has ever had. Great
food (at the Star-B-Que and awards
banquet), 50-plus vendors, incredible
speakers, including “Mr. Eclipse” (Fred
Espenak), and several workshops, made
this an amazing event.
If you missed it, the next ALCon (2018)
will be in Minneapolis. More news to follow
on this event, which is shaping up very
nicely.
By now, you have all seen dozens or
hundreds of photos, if not thousands, from
the recent eclipse. It was a truly spectacular event, with millions of people across the
United States viewing their first total solar
eclipse. I’ve heard people call this a
religious experience, awe-inspiring,
unbelievable and, “the most amazing thing I
have ever seen.” Standing in the parking lot
of the Parkview Plaza Hotel in Casper,
Wyoming, during totality, with a 5-inch
Meade refractor and white-light solar filter,
surrounded by dozens of observers, the
whooping and applauding during the first
seconds of totality told the story of the
years of anticipation for this event. The first
diamond ring was somewhat disappointing,
but the corona and second diamond ring
were amazing!
Now we can wait until 2024...

All Things Astronomical/from page 7
telescopes. Using the instrument, it will be
possible to observe the dust and gas surrounding
young stars that make up the basic building blocks
from which planets form. The environments of stars
younger than our own Sun, which have been
difficult to observe until now, should shed light on
the conditions under which different types of
planets form, including gas giants like Jupiter, and
smaller rocky planets like Earth.
MATISSE will operate in the same range of
wavelengths as the James Webb Space Telescope,
which will be launched in 2018 by NASA, and to
which it is complementary. NASA researchers are
already collaborating with the MATISSE consortium
in order to step up joint research.
A number of European organizations were
involved in developing the project: the Observatoire
de la Côte d’Azur (OCA) and the CNRS in France,
the MPIA, MPIfR and ESO in Germany, and NOVAASTRON in the Netherlands.
Contact: Researcher Observatoire Côte d’Azur,
Bruno Lopez, bruno.lopez@oca.eu
8

REFLECTOR ✶ D E C E M B E R 2 0 1 7

The Reflector has a new staff member:
John Martin has been brought on as
associate editor. His biography is in the
From Around the League section of this
issue, and John will be working on several
special projects. More news on these
special projects, all of which will benefit our
League members, will be discussed in
future issues.
Earlier this year we also added Dan
Crowson as photo editor. Dan will handle
all the images used on the front and back
covers, as well as the Gallery section.
Please forward images (JPEGs) for
submission to photoeditor@astroleague.org.
Remember that any submission for the
Gallery should be at least three megabytes in size, and a submission for the
covers should be ten megabytes or larger.
Deep-sky and Solar System images are
great, but we can also use pictures of
telescopes, star parties, planetaria, etc.
for our covers.
Don’t forget, we are always looking for
articles of interest to our members. We will
seriously consider all submissions. Letters
to the editor are also welcome with your
comments, suggestions, and critiques of the
magazine or the content. These can be sent
to editor@astroleague.org. Please note that
due to the email volume, we are unable to
respond to all submissions.
The Astronomical League and staff
members of the Reflector wish all of you a
joyful holiday season. The year 2018 will be
a great year one for the League and its
members. If you have any questions,
please contact us via our website at
www.astroleague.org. 8
August 30, 2017
Scientists Recover Nova First Spotted 600 Years
Ago by Korean Astrologers: New Study Proves
that Novae Have Long-Term Life Cycle with
Multiple Stages
On a cold March night in Seoul almost 600 years
ago, Korean astrologers spotted a bright new star
in the tail of the constellation Scorpius. It was seen
for just 14 days before fading from view. From
these ancient records, modern astronomers
determined that what the Royal Imperial Astrologers saw was a nova explosion, but they had been
unable to find the binary star system that caused
it—until now. A new study published today by the
journal Nature pinpoints the location of the old
nova, which now undergoes smaller-scale “dwarf
nova” eruptions. The work supports that idea that
novae go through a very long-term life cycle after
erupting, fading to obscurity for thousands of years,
and then building back up to become full-fledged
novae once more.“This is the first nova that’s ever
been recovered with certainty based on the
Chinese, Korean, and Japanese records of almost
2,500 years,” said the study’s lead author Michael

T

DEEP-SKY OBJECTS

hor’s Helmet is a bright
nebula located in the
northeast corner of the
constellation Canis Major.
The nebula is located along an
imaginary line between the star
Sirius (Alpha Canis Majoris)
and Samoht (Alpha Monocerotis). To find it, start at
Sirius, the brightest star in the
nighttime sky, and pan slightly
more than halfway to Samoht.
Thor’s Helmet is the 2,359th
entry in the NGC catalog. The
nebula is also known as the
Duck Nebula. NGC 2359 is
irregular in shape and is 8 by 8
arcminutes in size. It can easily
be spied in an 8-inch telescope.
An O-III filter provides the best
contrast for viewing the nebula.
There are two colorful stars
on the east side of the nebula:
HD 57057 is a magnitude 8.6
crimson star and HD 57083 is a
magnitude 9.8 yellow star.
These stars are separated by
1.8 arcminutes. An 11thmagnitude blue-white star lies 4
arcminutes southwest of the red
star. Seeing the color in this
star requires a 14-inch or
larger telescope.
NGC 2359 is thought to be
both an emission nebula and a
reflection nebula. The bubbleshaped region is what is
commonly known as Thor’s

Helmet. The bubble is the bow
shock caused by the stellar
winds of the central star
colliding with a molecular cloud.
The central star, HD 56925,
shining at magnitude 11.7, is a
rare Wolf–Rayet star. These are
massive, incredibly hot stars
that are in the pre-supernova
stage of their evolution. Fortunately for us, should the central
star go supernova, it lies a safe
distance away, 1,772 light-years

according to Hipparcos satellite
parallax data.
Wolf–Rayet stars were
discovered by French astronomers Charles Joseph Étienne
Wolf and Georges-Antoine-Pons
Rayet in 1867. These stars are
greater than 15 times the mass
of the Sun. They only live
millions of years, not the
billions of years that solar-mass
stars do. The outer layers of
these stars are expanding away

from them and often appear as
nebulae. The bubble and
filaments in Thor’s Helmet are
shells of gas ejected from this
star.
My image of NGC 2359 was
taken with a 10-inch f/6
Newtonian with a Paracorr
Type-2 coma corrector yielding
an effective focal length of
1,753 mm. The image was
captured with a four-hour
exposure using a SBIG ST2000XCM CCD camera. North is
at the top and east is to the left.
The image captured many
filaments and hourglass-shaped
bubbles within the main bubble,
greatly surpassing the detail
visible at the eyepiece.
The brightest star inside of
the bubble, just northwest of the
center, is HD 56925. The
brightest region of surrounding
molecular cloud lies just south
of the bubble and trails off
towards the west. To me it looks
like an arm with an elbow in the
middle. Another arm appears to
originate on the north side of
the bubble and also trails off to
the west. A fainter arm trails off
the top of the bubble to the east.
Someday, HD 56925 will die
in a supernova explosion. This
will greatly reshape NGC 2359.
Perhaps it already has, but the
light has yet to reach Earth! 8

Shara, a curator in the American
Museum of Natural History’s
Department of Astrophysics. A nova
is a colossal hydrogen bomb
produced in a binary system where a
star like our Sun is being cannibalized
by a white dwarf—a dead star. It
takes about 100,000 years for the
white dwarf to build up a critical
layer of hydrogen that it steals from
the sun-like star, and when it does, it
blows the envelope off, producing a
burst of light that makes the star up
to 300,000 times brighter than the
sun for anywhere from a few days to
a few months.For years, Shara has
tried to pinpoint the location of the
binary star that produced the nova
eruption in 1437, along with Durham
University’s Richard Stephenson, a
historian of ancient Asian astronomical records, and Liverpool John
Moores University astrophysicist
Mike Bode. Recently, they expanded

the search field and found the ejected
shell of the classical nova. They
confirmed the finding with another
kind of historical record: a photographic plate from 1923 taken at the
Harvard Observatory station in Peru
and now available online as part of
the Digitizing a Sky Century at
Harvard (DASCH) project. “With this
plate, we could figure out how much
the star has moved in the century
since the photo was taken,” Shara
said. “Then we traced it back six
centuries, and bingo, there it was,
right at the center of our shell. That’s
the clock, that’s what convinced us
that it had to be right.” Other DASCH
plates from the 1940s helped reveal
that the system is now a dwarf nova,
indicating that so-called “cataclysmic
binaries”—novae, novae-like
variables, and dwarf novae—are one
and the same, not separate entities
as has been previously suggested.

After an eruption, a nova becomes
“nova-like,” then a dwarf nova, and
then, after a possible hibernation,
comes back to being nova-like, and
then a nova, and does it over and
over again, up to 100,000 times over
billions of years.“In the same way
that an egg, a caterpillar, a pupa, and
a butterfly are all life stages of the
same organism, we now have strong
support for the idea that these
binaries are all the same thing seen
in different phases of their lives,”
Shara said. “The real challenge in
understanding the evolution of these
systems is that unlike watching the
egg transform into the eventual
butterfly, which can happen in just a
month, the lifecycle of a nova is
hundreds of thousands of years. We
simply haven’t been around long
enough to see a single complete
cycle. The breakthrough was being
able to reconcile the 580-year-old

Korean recording of this event to the
dwarf nova and nova shell that we
see in the sky today.”This study was
based on observations from the
Southern African Large Telescope
(SALT), and the Las Campanas
Observatories’ Swope and Dupont
telescopes. Other authors on this
study include K. Ilkiewicz, J.
Mikolajewska, and K. Drozd from the
Polish Academy of Sciences; A.
Pagnotta, J. Faherty, and D. Zurek
from the American Museum of
Natural History; L.A. Crause from the
South African Astronomical
Observatory; I. Fuentes-Morales and
C. Tappert from the Instituto de Física
y Astronomía; J.E. Grindlay from the
Harvard-Smithsonian Center for
Astrophysics; A.F.J. Moffat from the
Universite dé Montréal; M.L.
Pretorius from the South African
Astronomical Observatory and the
Continued on page 29
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By Dr. James R. Dire, Kauai Educational Association for Science & Astronomy
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Wanderers in the
Neighborhood

corresponds to a specific wavelength of light—a
specific color. The more energy the photon carries
away, the bluer the color of the light. Since the
amount of energy emitted is fixed by quantum
mechanics, all the atoms of a particular element in the
same state will emit the same color.
This gives each element a specific color or set of
By Berton Stevens
colors in the aurora. The highest auroras are red, as
One of the most beautiful phenomena in our
oxygen atoms in this rarefied environment are excited
atmosphere is the aurora. The shimmering curtains of
by the charged particles. Red auroras are fainter than
green or soft diffuse clouds of red can haunt the night
other colors since there are fewer oxygen atoms high
sky rarely to frequently, depending on your location.
in the atmosphere, near the top of the red curtain
The closer to one of the Earth’s magnetic pole you are
auroras. These auroras are only visible with very
located, the more likely you are to see an aurora. An
strong solar activity that generates enough excited
aurora in the northern hemisphere is called aurora
oxygen atoms to make the red aurora visible.
borealis, while one in the southern hemisphere is
The more common green auroras occur at lower
called aurora australis.
Our auroras are caused by charged particles from the altitudes where there are more oxygen atoms, whose
more frequent collisions suppress the red excitation
Sun striking atoms of the rarefied gasses in the upper
mode, allowing green to dominate. In addition, the
atmosphere. Like the colors that come from “neon”
human eye is more sensitive to green light, enhancing
lights, the different colors are caused by different
the apparent brightness of a green aurora. Nitrogen
gasses being struck by electrons and protons that
atoms that had been excited by solar particles collide
originated in the Sun. These particles transfer their
with oxygen atoms and transfer their energy to the
energy to the electrons in the atmospheric atoms,
oxygen atoms, which then emit a green photon.
which then escape the atoms, leaving them in an
Oxygen atoms below 60 miles altitude combine into
ionized state. When a loose electron is captured by an
molecular oxygen (O2) marking an abrupt end to the
ionized atom, the excess energy is emitted as a photon.
green curtain auroras.
The amount of energy that the photon carries away
Blue auroras occur at even lower altitudes, where
ionized molecular nitrogen (N2) is the primary emitter.
While nitrogen emissions are mostly blue, there are
also red emissions that can tinge the blue auroras
with purple. Blue auroras only appear when solar
activity is very high, with the blue or purple colors
appearing at the bottom of the green curtains.
Other colors result from the combinations of these
main colors. In addition to visible-light auroras, there
are auroras in both the ultraviolet and the infrared.
These auroras are invisible to us even though they are
often mixed in with the visible components, but can be
detected with the appropriate sensors.
The curtains and other shapes of the aurora are
The magnetospheres of Earth and Venus are
controlled by the interaction of the solar wind and the
vastly different. Venus has no magnetic field, so
Earth’s magnetic field. The magnetic field focuses the
the solar wind is deflected by the ionosphere of
particles from the solar wind downward in an oval
the planet, resulting in a narrow magnetotail.
pattern around the magnetic pole. The solar wind
The solar wind impinges directly on the
pushes against the Earth’s magnetic field, shifting the
atmosphere to form auroras. Earth’s magnetic
oval slightly toward the night side.
field deflects the solar wind over a much larger
High solar activity injects additional charged
area, resulting in a correspondingly larger
particles into the existing pools of charged particles
magnetotail. Earth’s magnetic field brings the
already trapped in the magnetosphere. The additional
solar charged particles down the magnetic field
particles overload these pools and the overflow of
lines to the polar regions of the planet.
charged particles flows down the
lines of magnetic force into the
atmosphere to create the aurora.
The auroral ovals enlarge, bringing
the auroras to lower latitudes.
While it seems that both a
magnetic field and an atmosphere
are required for auroras, only the
atmosphere is essential. Mercury
has no atmosphere and no
auroras. Venus does have an
atmosphere and auroras, even
though it does not have a
significant magnetic field. Without
Mars, lacking a magnetic field, has planet-wide ultraviolet auroras, a magnetic field, electrons in the
as observed on September 13, 2017, after a major solar storm. The solar wind impinge directly on
MAVEN spacecraft was observing the planet in ultraviolet light. The Venus’s atmosphere, interacting
with the ionosphere. This
purple-white colors represent the intensity of ultraviolet light. The
interaction forms a magnetotail
left image shows the normal state of the planet before the storm
flowing away from the Sun, like
hit. The right image shows the enhanced ultraviolet output from
an invisible comet tail. In the
the aurora. The limb appears brightest since the spacecraft was
looking though the length of the glowing atmospheric layer.
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Continued on page 29

NASA, ESA, AND J. NICHOLS (UNIVERSITY OF LEICESTER)
IMAGE COURTESY NASA/JPL

The Hubble Space Telescope’s Imaging
Spectrograph reveals far-ultraviolet auroras in the
polar regions of the planet. The auroral image is
superimposed on a visible-light image of the
planet also taken from the HST but at a different
time. The separate spot to the lower right of the
main auroral oval marks the end of the magnetic
tube delivering ionized particles from Io into
Jupiter’s atmosphere.

The Cassini spacecraft took this pair of images of
Saturn’s ultraviolet aurora an hour apart on June
21, 2005. An ultraviolet image, in blue, is
overlaid on a visible-light image. Cassini is the
first mission to capture the entire southern
auroral oval due to its unique location. During
the hour interval, the brightest spot in the left
aurora faded while a bright spot appeared in the
middle of the aurora in the second image. With
no oxygen in the atmosphere of Saturn, the solar
electrons excite hydrogen gas to produce
ultraviolet light.

IMAGE COURTESY NASA/JPL

NASA/GODDARD/UNIVERSITY OF COLORADO

IMAGE COURTESY ESA

Auroras

Uranus is a most unusual planet, with its north
rotational pole just eight degrees south of the
ecliptic. The magnetic axis is offset from the
center of the planet and it is more concentrated
on the south magnetic pole. This asymmetry
leads to the hypothesis that the field is
generated by electric currents in a shallow layer
of a conducting fluid and not by something in
the core of the planet. The auroras rotate in and
out of our view depending on how the rotational
pole is orientated at that point in Uranus’s orbit.
THE ASTRONOMICAL LEAGUE
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The last issue of the Reflector
had an article by Al Lamperti
titled “Harvard’s Plate Project
and Women Astronomers.” Al did
me the great honor of mentioning
the small role that I played in
that history. By my math I contributed six plates out of 83,000,
or 0.007percent. This is my
attempt to share one story
behind the story.
To quote J. R. R. Tolkien’s The
Fellowship of the Ring, “The road
goes ever on and on, down from
the door where it began.” And so
it is in this case: a door, and the
road beyond.
The Door: Opportunities
appear in many places and in
many ways. My mother was an
acquaintance of an astronomy
professor at Harvard University.
It turns out that this astronomer
was the comet hunter Fred
Whipple. Just in passing, she
mentioned to him that her son
(me) was available for part of
the summer, and might Harvard
have anything he could do? I
was 20 years old, three years
into my bachelor’s degree in
physics, and had a free month
before my real summer job
began. After an interview with
Dr. Whipple and Dr. Richard
McCrosky at the observatory, a
deal was struck. They had a
power supply for the large
telescope that they needed to
have assembled. They had the
design and all the parts, and my
job would be to assemble the
power supply as a volunteer.
It was amazing being part of
a major observatory doing real
scientific research, even if I
was only doing electronics
assembly. Things started out
rather simply, show up and
build the power supply. That
lasted all about two days. The
power supply was assembled
and tested, and my work there
was done. But I still had about
four weeks left before my
summer job started. One
benefit of being a volunteer was
that there was no cost in
keeping me beyond the end of
my project. The astronomers at
the observatory let me tag
12
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no use doing maintenance, they
along with them as they
were unable to use the telescope
worked, and were more than
happy to show me how to do the for their asteroid observations,
and I had been trained on how
many things that they did as
the telescope operates, would it
astronomers.
be possible for me to use the
The Road: What an opportunity! I slept in a bunkhouse under telescope for some general
observations? To my great
one of the smaller telescopes. It
was more of a concrete bunker— excitement, the answer was yes!
I took a number of images on
no windows, quite rustic. I
glass plates and remember
prepared my own meals,
two of them specifically: an
and, at night, learned
image somewhere in the
from the astronomers.
Milky Way, and an image of
They had cameras that
part of the
took images
Andromof sections of
eda
the night
Galaxy.
sky
But I also
(through
wanted to look
various
through the
color filters) on
telescope. I asked
large glass plates
if there was an
to search for
eyepiece. The
asteroids. They had
Aaron Clevenson
response was a
a primitive blink
North Houston Astronomy Club
very reserved
comparator (I
“yes,” but it had not been used in
imagine similar to what Clyde
many years and they would have
Tombaugh used to find Pluto)
that they taught me to use. There to find it. It was found, and after
the careful removal of decades of
were many smaller telescopes in
dust, I was able to gaze into the
domes across the site, and their
heart of the Universe directly
primary 61-inch research
through a 61-inch telescope.
telescope. The large telescope
Ever On and On: My
was used to track asteroids
personal “road” did not take me
throughout the night to get
down the professional astronoinformation on their orbits.
mer route, but the seeds had
I was also given access to the
smaller telescopes in the remote been sown. They lay long
dormant, awaiting the right
domes. Since I was of little use
conditions to burst forth and
in their scientific research, I
bloom. The first mile-marker
would spend many evenings
along the road was in 1999
admiring the night sky through
when I bought my first telethese telescopes. Smaller is a
scope. Unlike most astronomers,
relative term. In my college
I did not start small and then
astronomy class, I used a 3.5get a larger one. I went directly
inch Questar telescope. The
observatory telescopes were 16- to a 10-inch Meade LX-200 SCT.
It is an awesome telescope, and
inch reflectors and refractors
has served me well since. In
ready to follow my commands. I
2000, I joined the North
only wish that I had the
Houston Astronomy Club and
knowledge of the heavens back
have served as an officer or
then that I have today.
board member every year but
To do research on asteroids,
one since 2001.
the astronomers needed clear
In 2005, the road had a new
nights. On nights when the sky
mile-marker. There was an
did not cooperate, the astronoopening for an adjunct asmers would do maintenance. On
tronomy professor at a local
one of those nights with small,
community college to start up
white puffy clouds, I approached
their new astronomy program. I
the observatory director with a
applied and was asked to join
simple question: since I was of

2017

the college. This program has
grown to two courses, five
sections each semester, three
adjunct professors, a telescope
loaner program for the students, and a 25-inch Obsession
Dobsonian telescope.
The next mile-marker was in
2009 when I was involved in
the development, construction,
and operation of a new observatory in Humble, Texas. The
Insperity Observatory, owned
by the Humble Independent
School District, was built from
donations collected by the
Humble ISD Education Foundation. It is a sliding-roof
observatory with three piers. It
houses a 20-inch CDK telescope
from PlaneWave, a 16-inch
Meade XL-200 SCT, a 6-inch
Takahashi refractor, and a
piggybacked 90 mm Coronado
H-alpha Solar Telescope. This
would make for an entire
article of its own. I have been
the observatory director since
its inception.
The meaning of this story is
quite simple. I have shared it
with my astronomy students for
the past 12 years. If you ever
have an opportunity to pursue
something you love, or to do
something that you truly want to
experience more of, then take
that opportunity, and enjoy the
experience to its fullest, even if
you are not paid to do it. The
value you gain is far beyond any
money you might have been
paid, and will be with you for a
lifetime. Thank you, Dr. Whipple
and Dr. McCrosky, for opening
the door for me.
Editor’s Note: Aaron
Clevenson is one of the Astronomical League’s Observing
Program directors. He has
authored a number of our
Observing Programs and Awards,
and currently coordinates the
Master Observer Progression. He
is a past president of the North
Houston Astronomy Club,
teaches introductory astronomy
at Lone Star College–Montgomery, and is the director of the
Insperity Observatory in Humble,
Texas. 8
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Projecpinkish
tions of
hue, like
gauzy
at sunset.
light
Sudwere
denly it
visible
got very
around the
dark. I
dark lunar
heard the
disk. When I
crowd
returned my
whooping and
attention to
yelling and
the unfiltered
knew I had
binocular
missed the
By Cindy Krach
view, I was
first diamond
ring. I grabbed binoculars and, left nearly speechless. I am
not an emotional person, but
in a voice that did not sound
seeing the intense beauty of
like my own, recorded seeing
the corona surrounding the
Baily’s Beads. When I looked

up into the sky naked-eye, I
was dumbstruck, my hands
were shaking, and I was
having trouble removing the
filters from my binoculars.
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dark Moon brought tears to my
eyes. When I listen to the
audio tape even now, my eyes
still well up from emotion. My
husband kept saying he

wanted to take a picture and
called me our daughter’s name
once. I suddenly realized I
needed to record some details
and got to work making audio
notes of where the corona was
brightest and elongated (12, 2,
and 7 o’clock positions) and
the positions of the three
bright ruby-pink prominences
(11:30, 1, and 3 o’clock
positions). Even as I was
recording the information, I
was unsure it was correct; my
thoughts felt foreign. And then,
the brilliant diamond ring
returned. I felt a sense of
wonder but also sadness. The
two minutes of
totality went by as
quickly as two
moments, time truly
compressed. What
unbelievable beauty
was revealed, making
me wonder that this
was the same Sun I
take for granted
every day.
I sat down to put a
rough draft onto
paper, but it was a
few days before I
reviewed my audio
notes and prepared a
sketch. I did this
before looking at a
photo or image online
as I wanted to record
what was in my
memory without
outside influence.
The sketches are less
an accurate depiction
and more an impression left on my mind.
When I think back,
I realize what
excellent advice it
was to just observe
during totality. At a
longer eclipse, I will
reconsider having a
pencil in hand, but
perhaps not. The
experience was made
all the richer by just being
present and in the moment.
Cindy is the Astronomical
League’s Sketching Observing Award coordinator.

TITLE PHOTO: NGC 2244; BRIAN KIMBALL

I have observed a handful of
partial solar eclipses, but the
eclipse of August 21, 2017,
was my first experience
seeing totality. I had planned
to sketch what I observed, but
then read Erica Rix’s column
in the September issue of
Astronomy magazine. I was
surprised at first that she
recommended not sketching
during totality, but instead
right after. I wanted the
sketch to be as faithful as
possible, but also began to
think maybe the time would
be shorter than I imagined.
Astronomy friends that had
seen prior total solar
eclipses confirmed
that sketching after
totality was a better
idea. So, I decided to
take audio notes from
first through last
contact, sketch the
partial phases, and
put totality on paper
later.
On eclipse day, my
husband and I set up
at Coria Estates
winery just southeast
of Salem, Oregon, high
on a plateau with
rolling hills in every
direction. We arrived
early and set up our
binoculars, 15x70 (on
a tripod) and 7x50,
both fitted with
homemade Seymour
white-light solar
filters. Using a
thermometer, I
recorded the temperature at 68˚F at first
contact, and continued
to record at different
times, the temperature
falling to its lowest,
54˚F, after totality. I
made audio notes as
the Moon slid over the
solar surface, recording the sunspots, and
watching as the Moon gobbled
them up. As the sky continued
to darken, shadows begin to
look sharper and all around the
horizon started to take on a

John Kutney (Astronomical Society of Las Cruces) took this
wide-field image of Sharpless 27 in Ophiuchus from Rodeo,
New Mexico, on May 22, 2017, using a Takahashi Epsilon
with an FLI ML16200 camera.

Richard S. Wright, Jr. (Central Florida Astronomical Society)
took this sharp image of M5 from near Kissimmee Prairie
Preserve (Florida’s only dark sky certified state park),
Okeechobee County, Florida, using a Sky-Watcher Esprit
150 mm refractor with a FLI ML16200 camera on a
Paramount ME II.

Top right: David Furry (Southern Colorado Astronomical
Society) took this image of the conjunction of Venus, Regulus,
the crescent Moon, Mars, and Mercury (from top to bottom)
on the morning of September 18, 2017, using a Canon EOS
Da with a 70 mm lens at f/2.8.

Bob Kimball (Astronomical Society of Las Cruces) took this
four-panel mosaic image of Sharpless 1 in Scorpius from the
Cosmic Campground on May 25, 2017, with a William Optics
FLT 110, 0.8x reducer/flattener, and an Atik 383L camera.
TTHHEE AASSTTRROONNOOMMI CI CAALL LLEEAAGGUUEE 15
15

of 2012 when an email
was sent to then–
League president
Carroll Iorg and vice
president John Goss
suggesting an annual
Astronomical League
convention in the days
leading up to the total solar
eclipse of August 21, 2017.
Having a Wednesday through
Saturday convention and an
eclipse less than 48 hours after
the gala awards banquet was
intriguing to the person actually
willing to volunteer to chair the
conference.
On May 13, 2013, the League
president gave the official goahead to start planning the
event. The first detail was
to decide where to hold
the convention. After
much networking and
research, Casper, Wyoming, was
selected as the location due to
its positive weather prospects,
a suitable convention facility
near centerline, and easy
access by air and auto.
The next step was to tour the
Casper area and introduce this

Story and photos by Lowell Lyon,
Chair of AstroCon 2017
whole eclipse thing to the
locals. Carroll Iorg and I visited
Casper in August 2013 to look
at possible hotel venues, meet
with the Casper mayor, see
people from the local
Convention and Visitors
Bureau, economic
development office,
Casper Planetarium, and
Casper College to start the ball
rolling. Darlene Matz with the
Convention and Visitors Bureau
was our first real contact in the
Casper community and continued to be an excellent resource
for us to draw upon. We were
glad that she could attend the

gala banquet.
The first official
planning meeting for
AstroCon took place
during this August
2013 Casper visit at
the Parkway Plaza
Hotel and Convention
Centre. The Parkway Plaza
was chosen as it was the
only facility in Casper large
enough to accommodate the
anticipated needs of the
convention. Those who attended
AstroCon were likely surprised
by just how large this facility is.
The astronomy clubs in
Wyoming have few members,
and expecting a single club or
even a few different clubs in the
state to take on a large convention was deemed to be a
challenge. It was decided that
this conference would be
managed on a regional basis
and members from clubs in
several states might be required.
As it turned out, AstroCon
committee members came
primarily from three states:
Wyoming, Utah, and Colorado.
As the committee chair was a

First speaker and AstroCon emcee,
David Bernson, president of Salt
Lake Astronomical Society,
presenting “Across the Water to the
Princess in Chains: Celestial
Highlights of the Autumn Sky”

“The Gravitational Universe” being
presented by Dr. Shane Larson

Dr. Stacey Palen talking about the
“Solar System Life Cycle”

Telescope technology workshop given by Celestron’s Derik DeVecchio
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League president John Goss
conducting the Friday morning
annual business meeting

member of the Salt Lake
Astronomical Society, the
majority of volunteers came
from this group. The exhibitor/
vendor coordinator, Lisa Judd,
was with the Denver Astronomical Society. Lisa worked
tirelessly to contact and follow
through with vendors over a
four-year period. Marcy Curran
with the Cheyenne (Wyoming)
Astronomical Society helped
craft an exhibitor prospectus for
Lisa to use as she approached
vendors with the details of
AstroCon participation. Alan
Corey with the Central Wyoming
Astronomical Society based in
Casper was approached to
become the star party coordinator. Alan served as our local
consultant on a variety of issues
and was an invaluable asset.
Michele Wistisen, Casper
Planetarium supervisor, was
pleased to be involved and
supported AstroCon as Field
trip coordinator. Field trips that
were a part of AstroCon were to
Casper Planetarium with its
special eclipse-themed program; The Science Zone, a local
hands-on learning center; and

the National Historic Trails
Interpretive Center, a museum
devoted to those who came
through the area by way of the
Oregon, Mormon, Pony Express,
and California trails. A good oldfashioned school bus pulled up
in front of the convention hotel
at the appointed times each day
to chauffeur people to their
chosen field trips.
Annually from 2014 through
2017, a community meeting was
held at Casper College to
discuss and plan for the eclipse.
Many issues were addressed at
these meetings, including
emergency services, traffic
control, media, and public
education. AstroCon was on the
agenda at these meetings each
year as the conference would
likely be the single largest
eclipse-oriented event in town.
Kelly Beatty from Sky &
Telescope attended one of these
sessions, as the magazine was
to become a principal sponsor
of AstroCon. After John Goss
became League president, he
also attended one of these
meetings to get a handle on
what the community was

discussing. AstroCon planning
meetings were also held
separately at the Parkway Plaza
Hotel each year.
One of the planning
committee’s biggest challenges
was to find affordable lodging.
The Parkway Plaza allowed us
to use two-thirds of its rooms,
or slightly over 200. With the
anticipated attendance of this
unique conference, we approached literally every hotel in
town with the
goal of
ultimately
acquiring at
least 500
rooms. After
all was said
and done, we
spread
AstroCon
attendees
over eight
hotels at
negotiated
rates well
below what
was being
offered to the
public and
reached our The old and the new

total number-of-rooms goal. My
better half, Linda Lyon, was
invaluable as lodging coordinator, regularly communicating
with all eight properties. This
took a lot of her time and she is
greatly appreciated.
“Mr. Eclipse,” Fred Espenak,
was approached back in 2013 to
be the keynote speaker for
AstroCon, as it was presumed
he would likely be in high
demand for eclipse-oriented
events. We
were very
excited
when he
agreed in
August 2013
to come to
AstroCon.
Excitement from
the caliber of
speaker we
knew Fred to
be now
spurred the
effort to seek
the rest of
the speaker
lineup. By
the end of
FRED ESPENAK

It all started in the fall

2015, most of the speakers had
been approached and had
committed to participate. Much
success in this effort was by
means of networking with
members of various clubs in the
MARS region. I was chair of
ALCon 2002 and co-chair of
ALCon 2011 with Terry Mann,
and I fortunately found people
from these two events who were
excited to speak again at
AstroCon. Other speakers who
participated came from a variety
of states and countries. Colorado
universities were particularly
good to us in the number of
speakers that came. The goal was
to have exceptional presentations
during all four days of the
convention on a variety of topics,
not just a bunch of eclipse talks.
Those who attended many of the
presentations over the four days
of AstroCon will attest to just how
great these speakers all were.
Casper mayor Kenyne
Humphrey welcomed everyone
to AstroCon Wednesday morning
and got everything off to a good
start. Kenyne embodied the
spirit of Casper and the
enthusiasm of the local commuTHE ASTRONOMICAL LEAGUE
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nity to have this convention in
their town.
In addition to regular guest
speakers, there were four
workshops, each running twice,
on different days and times,
with the hopes of allowing more
people to attend the workshop
of their choice. These were
Astrophotography/Digital
Imaging, The Fine Art of
Observing, Pro-Am Collaboration, and Telescope Technology.
The workshops were held in a
separate room with a goal of
active audience participation
and interaction. All four
workshops had good attendance
and seemed to be well received.
By convention time, the large
exhibitor/vendor hall was
completely full. There were 59
10-by-10-foot booths, plus many
display tables and areas in the
main corridor of the hotel used
by a great variety of companies.
There was even “dark matter”
soap available from a vendor
offering cleaning products for
the astronomers themselves. It
was particularly gratifying to
see so many well-known
companies come together to
support the convention in
advance of the eclipse.
Sponsorships were offered for
additional exposure at the
convention. Platinum sponsors
were Canon U.S.A., Inc.,
Celestron, Seymour Solar, and
Sky & Telescope. Silver sponsors included Astro-Physics and
PlaneWave Instruments. These
generous additional contributions insured the success of
AstroCon and were greatly
appreciated.
Those vendors who chose to
stay on Sunday, the day before
the eclipse, saw additional foot
traffic and sales from locals and
tourists that were directed to
the convention hotel by local
media.
National and international
media were present at AstroCon
to cover the event and the
eclipse. NBC network news had
a particular presence in the
vendor hall interviewing keynote
speaker Fred Espenak. Carroll
18

Iorg and I had the opportunity to
participate with media interviews to help promote the
Astronomical League, the
AstroCon convention, and the
eclipse.
Star party coordinator Alan
Corey led vehicle caravans of
convention attendees to a
remote dark-sky site for serious
observing and imaging Wednesday, Thursday, and Friday
nights. Alan met with everyone
in the hotel lobby at 6:30 p.m.
or thereabouts and then led a
procession of vehicles on their
trek into the Casper Mountains
south of town. These were all
well attended and greatly
enjoyed. Other opportunities
were available for both private
viewing and supporting local
public star parties.
Exhibitors including Meade/
Coronado took the opportunity
to set up solar telescopes in the
hotel’s courtyard for attendees
and the public to look through.
Other solar scopes were set up
in front of the convention hotel,
and keynote speaker Fred
Espenak was seen enjoying
taking a peek himself.
Fred’s appearance and
participation at AstroCon was
made possible by Sky &
Telescope’s sponsorship. During
the gala banquet, he stirred the
audience with his unique
perspective on eclipses, having
seen so many himself. His
genuine excitement for seeing
yet another one was infectious.
In addition to Saturday night’s
presentation, Fred offered a
second talk Thursday afternoon
on how best to image the
eclipse. As expected, this
presentation was the bestattended during the four days of
AstroCon and packed the large
main ballroom.
Adjacent to the convention
hotel was an entertainment
complex with miniature golf,
billiards, air hockey, a climbing
wall, video arcade, and an ice
cream parlor. It was next to this
facility that a large tent was set
up for the Friday night Star-BQue. A tasty buffet was provided
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Some of the dozens of vendors
Great food at the Star-B-Que

Gala awards banquet

to fill everyone’s stomachs,
while live entertainment was
there to fill the air with the
sound of western-style fiddling.
Saturday afternoon, the
Astronomical Society of the
Pacific offered NASA Night Sky
Network activities in the
courtyard of the hotel, next to
where daytime solar viewing
was taking place.
Also on Saturday afternoon
were speaker meets-and-greets
where people could talk with
many of the guest speakers they
had enjoyed over the four days
of the conference, in a more
one-on-one setting.
Saturday evening’s gala
awards banquet concluded
AstroCon 2017. After welcoming
remarks from the convention
chair, a few selected door prizes
were announced followed by
thank-yous to AstroCon planning
committee members. Darlene
Matz with the Casper Area
Convention and Visitors Bureau
was specially recognized. After
remarks by Astronomical
League president John Goss,

All you need is a few small pieces of equipment to view a solar eclipse!

League vice president Bill
Bogardus presented the winners
of four different annual League
awards followed by John Goss
presenting the balance of the
awards. Details of these awards
and who won them are elsewhere in this issue of the
Reflector. A special “Ceres”
Award was given to Lowell Lyon
and Carroll Iorg to commemorate 4.6 years of planning and
implementing AstroCon 2017.
Keynote speaker Fred Espenak
then delivered his enthusiastic
presentation about the experience of viewing a total solar
eclipse. Finally, a big thank-you
was offered to the staff of the
Parkway Plaza Hotel.
After the four days of
AstroCon officially concluded
Saturday night, the conference
attendees were encouraged to
support the local events of
Casper’s Wyoming Eclipse
Festival on Sunday. A portion of
downtown Casper was closed to
vehicular traffic to allow for
special entertainment and
exhibits.

The collaboration between
AstroCon and the Wyoming
Eclipse Festival was greatly
appreciated. Eclipse Festival
Director Anna Wilcox was a
delight to work with. The
Festival’s website helped
promote AstroCon to the locals
and let people know that the
exhibitor/vendor hall at the
Parkway Plaza Hotel was open
to the public.
And then there was the
eclipse on Monday! Preparations were made to provide
“official” viewing areas for
AstroCon attendees to watch the
eclipse. Alan Corey helped
coordinate a viewing site east of
downtown at the local Summit
Medical Center. This facility had
large grassy areas that allowed
for setting up equipment
overnight. Casper College and
the city’s Mike Sedar Park were
also arranged for conference
attendees to access. Some
attendees remained at the
Parkway Plaza Hotel or chose
other places throughout the city
to see the eclipse. The entire

city of Casper was near
centerline and so there really
wasn’t a bad place to be.
Mike Sedar Park had the
distinction of having the
absolute centerline pass right
through it, while the Casper
College viewing area was just
200 meters or so north of the
centerline. Both areas offered
unobstructed views of the Sun
Monday morning.
Particular thanks go to
Casper College. Public relations
director Chris Lorenzen was
instrumental in organizing and
coordinating parking and access
to areas of the College set aside
for AstroCon attendees. Those
wanting to be apart from
everyone else for specific
undisturbed research had a
special place provided. We were
grateful to be able to accommodate Fred Espenak’s need for a
special area to set up his
equipment. Other faculty
members, including Mark Hladik
and Melissa Connely, were
supportive and helpful throughout the process.

The excitement was everywhere on Monday, eclipse day!
There were hundreds of people
with equipment to be seen. For
most of these people, this was
their first total eclipse. The
weather cooperated and the
“Great American Eclipse” did
not disappoint. Many positioned
themselves to see the Moon’s
umbral shadow approach
Casper from the west. As
totality began, cheers, applause,
and spontaneous whoops and
hollers were heard. It was all
worth the wait and anticipation.
Many AstroCon attendees
then chose to stay in Casper
Monday night rather than fight
traffic on Monday afternoon to
get home or to catch a plane.
There are other AstroCon
planning committee members
who need to be recognized.
Vern Raben put in many hours
and is greatly appreciated for
his expertise with the website
and registration, and technology needs in general. Martin
and Karla van Hemert showcased their talents in helping to
put together the convention
program and brochure. Salt
Lake Astronomical Society
president Dave Bernson
entertained all as emcee and
was the first guest speaker for
AstroCon. Steven Davis was
awesome for preparing trivia
questions and graphics to show
in the main ballroom. Steven
was also on hand to assist with
any audio and video needs that
came up. Michael and Susan
Wright worked tirelessly to text
message those who won door
prizes and coordinate this part
of the convention. Special
kudos goes to Jamie Bradley
and his staff of volunteers who
managed the registration and
information room. People were
directed in an orderly fashion
to pick up their swag bags;
tucked inside were, among
other things, the commemorative program and brochure,
Casper tourist information,
Astronomical League information, an eclipse viewing
checklist, and—most impor-

tantly—Eclipse brand chewing
gum! Registrants were then
asked to place a colored dot on
either a U.S. map or world map
to mark where they were from.
Special AstroCon clothing was
available for pickup for those
who had preordered it.
The staff at the Parkway
Plaza Hotel and Convention
Centre was always available to
take care of needs as they
arose. Special thanks go to
Courtney Hauf, Burton Taylor,
and Tabitha Overgard.
Special thanks go to Carroll
Iorg for his support as League
media officer and convention
coordinator. Carroll and I were
often bouncing ideas off one
another. Having Carroll as a
sounding board was invaluable.
League president John Goss
was only a phone call away if
there were needs or concerns. I
appreciated the support and
vote of confidence always there
from him.
As convention chair, my
family was also very supportive and needed. My amazing
daughter, Tambria Lyon,
helped with the ID badges and
was on site in the registration
and information room as
needed. My grandson, Tyler
Musick, was also on hand to
help in any way needed. Many
others of my immediate family
were there to offer support
and encouragement.
This was an amazing
experience and was well
worth the effort. Over four
and a half years of planning
came to fruition in an event
that I hope will be well
remembered. There were
hiccups that arose and issues
to deal with, yet the overall
event seemed to go over well
and I’m personally very
grateful for this. Now on to
ALCon 2018 and the very
talented group in Minnesota
that will put this convention
together!
I hope that we may also enjoy
the next total solar eclipse in
the U.S. seven years from now.
Clear skies! 8
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My Solar
in diameter at the
the TiO filter, thus revealing the
Telescope
field-stop mirror,
unaffected umbral dots and fine structure
Many of the ideas
thus the mirror
with greater contrast. This is because the
for my solar
must be sized in
TiO absorption band makes its appearance
telescope were
order to explore the entire
at umbral temperatures, intergranular
gleaned from the pioneering
solar limb. This mirror takes no
lanes, and other cooler regions. The
work of German amateur
part in the imaging process,
theoretical angular resolution of the
Wolfgang Lille, whose film
but simply reflects most of the
instrument is about 0.71 arcseconds and
photography of
remaining and optically
the smallest details observed confirm this.
white-light solar
harmful solar
I think of this instrument as a prototype
features are still
energy (about 2
and scalable to much larger apertures,
among the best
watts) back down
perhaps as large as 2 meters! Indeed,
obtained by an
the path, through
modern glass technology makes this
amateur. My
the wedge, and
possible. But, back to Earth, an amateur
By Jim Daley
instrument (Image 1)
into the aforemenversion scaled to 12-inch aperture is
Ludwig Schupmann Observatory
has an objective lens
tioned light trap.
entirely practical.
and Springfield Telescope Makers
of 8 inches clear
Only the light
Solar Observing in General
aperture and a 172-inch focal length. This
passing through a 0.340-inch, centrally
It is vital, and I can’t overemphasize this,
single-element biconvex lens is made of
drilled hole in the mirror can reach the
that the aperture of a backyard solar
highly polished coronagraph-quality BK-7
sensor. This drilled hole is the system field
telescope be as high above ground level
crown glass and provides the lowest
stop and is sized to just fully illuminate the
as possible. This makes the equatorially
possible light scatter of any highsensor’s 4.30 x 3.36 mm chip yielding a
mounted, long-focal-length refractor the
transmission focusing element. The lens
system unvignetted field of view of 3.36 x
amateur’s only practical high-power
is bent for zero coma and aspherized to
2.62 arcminutes. The sensor is located
instrument in this work. This is because
correct spherical aberration. Operating at
about 2.3 inches beyond the hole-mirror at
1) the objective lens, which seals the
f/21.5, the field is diffraction-limited over
a far-red focus and is bandwidth limited
tube, is much higher above ground
the entire solar disk at the selected
with an interference filter mounted in the
turbulence than any other arrangement
imaging wavelength. This field is far
camera’s nosepiece. The filter, when
(Newtonians, for example); and 2) the
greater than needed for most work. The
enclosed wooden tube shields the optical
second element is a 3.5-inch (3-degree
path by averaging the local thermal
prism angle) Herschel wedge made from
variations. These tiny cells (heat shimmer)
optical-grade fused silica. The wedge is
rather quickly dissipate with height and
used with its critical face at an 8-degree
even at 12 feet above ground level their
tilt angle and is located about 36 inches
optical impact is greatly reduced. This is
before focus, thus folding the instrument
the principal reason long refractors
to a more manageable length. This critical
consistently show cleaner Airy disks
face is highly polished and, being
under most conditions, day and night!
Image 2
uncoated, scatters less light (in the
During the summer Sun’s meridian
reflected direction) than that of the
passage (a time when I almost always get
ZWO ASI120MM camera mounted
objective by at least a factor of ten! About on its focus rail—note the focus
the best solar images) the objective lens
94 percent of the solar heat and light
is about 14 feet above ground level. The
lead screw and reflecting field stop
(roughly 50 watts) is transmitted through
outside south wall of the observatory
mirror. A quickly-removable panel
the Herschel wedge and sent to a light
must be coated with high titanium dioxide
provides access to this section.
trap made of blackened copper sheet and
content white paint to keep it cool and
located outside the tube. It is cooled by
slightly tilted, operates at 705.7 nm and its
thus free from rising surface heat
natural convection and radiation. The
bandwidth is 1.0 nm (FWHM) centered on a
streamers which may cross the
reflection from the second (back) surface
temperature sensitive titanium oxide (TiO)
telescope’s line of sight (Image 3). You
of the wedge falls on a thick (blackened)
absorption band. Impressed with images
can see why the great solar observatories
copper plate and is heat-sunk to an airfrom the Big Bear Observatory’s New Solar
are of the tower type or located on a highcooled, finned radiator located on the
Telescope, where a larger TiO filter is used,
altitude lake peninsula or causeway, such
outside of the tube.
I adopted it for my telescope. Because the
as the Big Bear Solar Observatory’s NST,
The objective’s focus falls at normal
filter bandwidth is relatively narrow, the
cur-rently the most powerful solar
incidence on a perforated 3.37-inchtelescope’s in-band longitudinal color is
telescope.
diameter, concave field-stop mirror (Image
less than 1/20 wave, thus the theoretical
Imaging and Processing
2). Note that the solar image is 1.6 inches
Airy disk is preserved.
The principal imaging detector is a ZWO
The light level is slightly too great even
ASI120MM CMOS fast (monochrome)
Image 1
after the interference filter, so I
Image 3
machined a cell in the back of the
aluminum field-stop mirror where
weak, high-optical-quality neutraldensity filters can be placed as needed
for different detectors (mechanically
shuttered CCDs, for example).
Great effort was spent avoiding
heat buildup within the telescope
tube, thus minimizing tube currents.
Optical diagram (not to scale). Circled numbers indicate important
Optical light-scatter is also
components: 1) Single-element objective lens. 2) Fused silica Herschel
extremely low as the imaging
wedge. 3) Convection-cooled, open-sided sheet copper light and heat trap.
results demonstrate.
4) Externally cooled heat sink and light trap to intercept the Herschel
The images essentially show
wedge back-reflection energy. 5) Polished aluminum field restrictor (stop)
what is seen in “white light;”
sends most of the solar energy from the Herschel wedge back upon itself
however, cooler dark regions, like
and into the light trap. 6) Titanium oxide interference filter (705.7 nm).
The solar telescope in its roll-off-roof
the umbra, are further darkened by observatory
7) Sensor focal surface.
Introduction
This is the story of the design, construction, and imaging results of a homemade
solar telescope. The goal was to develop
a diffraction-limited instrument of the
highest possible optical contrast
(minimum light scatter and optimum
operational wavelength) for observing
delicate photospheric features including
granulations, faculae, and, of course, fine
sunspot detail.
Beautiful and scientifically important
as the chromospheric features are,
these observations seem to be
overemphasized by the amateur. This is
understandable given the profusion of
relatively small H-alpha telescopes
available today. Keep in mind, though,
that just a few average-size photospheric granules outshine the entire
chromosphere, including the corona
itself (about seven granules would light
the Earth the same as one full moon,
typical of the illumination level during a
total solar eclipse). In a way, the
chromosphere is the Sun’s will-o’-thewisp! Most of the life-giving solar
radiation falling on Earth is emitted at
the top of a deep convective zone and is
called the photosphere. This layer is so
thin that we can consider it a surface.
This surface is defined by the sharp
solar limb which has a depth, or
gradient, on the order of 0.5
arcseconds, perhaps 300 kilometers, as
viewed from Earth.
To further advance our understanding of
the Sun’s physical processes, astronomers
using large solar telescopes employing
adaptive optics have recently made
significant discoveries while observing the
photosphere (nature and motions of
intergranular lane bright-points for instance).
Observations of the photosphere’s changing
details, some on time scales of a few
minutes, provide one of the most fascinating
and challenging of amateur astronomy
pursuits. It is this area that I have
concentrated my recent amateur efforts as
well. It is due to the technique known as
“lucky imaging” (LI) that high resolution
photospheric observations can be performed
practically every clear day from my backyard
observatory located in southern New
Hampshire.
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Image of a nice symmetrical
sunspot (spot is 31 arcseconds
wide) with surrounding granulation;
umbral dots are just visible.
Resolution about 0.75 arcseconds.

Image of a very complex sunspot
with fine umbral details.

Limb image showing a great
number of faculae.

Wide field (5.4 x 3.6 arcminutes)
single image (no stacking) of diskcenter granulation taken with the
author’s vintage SBIG ST-7XE CCD
using the described telescope.
Exposure 0.12 second. The seeing
was near perfect for this image, a
rare event in my backyard!
framing camera. The angular field of each
pixel is 0.165 arcseconds, thus well
oversampled for maximum possible
resolution. AVI video files are captured
with SharpCap 2.9 and video frame
stacking is performed with AutoStakkert!
Final image enhancement is done in
RegiStax6 using wavelet processing.
These programs are all free Internet
downloads. The typical frame rate for
roughly 60-arcsecond fields (380 x 380
pixels) is 58 frames per second, and
typical exposure times run about 340
microseconds, which completely “freezes”
the atmospheric seeing. Because of

various seeing phenomena, including
coherence of seeing (which is a frame-toframe, turbulence-caused image distortion
that is mostly correctable in Autostakkert
and which increases in harmfulness with
greater field angles), this frame size is the
one most used in my observations.
It is vital in this type of solar work to
operate from a darkened room (you must be
comfortably seated and see the computer
screen perfectly). My observatory has a
small attached computer room to the north
where the camera’s USB cable leads from
the telescope, through the wall and directly
to the laptop. For high-speed video the cable
is necessarily short and some thought must
be given to the layout to allow at least a
few hours of observation without cable tug
disturbing the telescope pointing.
Operationally, I begin an observing run
by judging the image quality (and setting
the telescope focus) of the free-running
video on my Dell laptop. As powerful as LI
is, good seeing is still very important. It is
also important to open the histogram
feature and set the exposure to about 60
percent full-well (avoiding saturation at the
upper limit). The capture program allows
you to set the gamma or contrast value (1
to 100). I usually set it at about 40.
One soon senses the cadence of the
seeing and learns to start a recording at
the best moments. Recording can be
stopped and captured any time the seeing
“blows up” or wind induced angle jitter
becomes excessive. Typically, four really
good videos (an eyeball estimate) of at
least 20 seconds duration are selected for
processing from the 25 or so recorded
during an observing run.
The best video frames from each good
recording are computer selected (in
AutoStakkert!) by a contrast algorithm and
presented in descending order of quality. I
use the percent quality value feature to
decide the number, where 100 percent is
(relatively) the best. I usually cut the
number of frames at 90 percent quality and
use the displayed value of frames within
these bounds to stack. Some videos
provide only five or six good frames
meeting the aforementioned criteria, while
others, under great seeing, can yield up to
200 sharp frames, yet the final (after
wavelet sharpening in RegiStax) results are
sometimes rather similar!
There is no room in this short article to
explain, in detail, all the processing steps;
however, they can be learned quickly. The
Internet probably has user groups that can
help if you decide to try these powerful
imaging techniques.
The Images
The photospheric images shown here
were taken August through October 2016
during the final stages of solar cycle 24,
one of the lowest-amplitude cycles in
history. Fortunately, a few exciting
sunspot groups appeared in this period
while I was testing the instrument. Many
technical improvements are underway as I
learn of the tiny effects that potentially
compromise results. 8
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Compiled by Mike Stewart, Astronomical League Historian
November 1967
Keeper of the Skies
Can an amateur astronomy club know when it is fulfilling
its responsibilities?
To begin with, let me point out two major ones that wellrounded clubs should have realized upon their conceptions.
The first is to promote an active interest among its own
members, between clubs, and (where it can) in public.
Another responsibility is that of being a community
authority on stellar events. The amateur, therefore, is an
earthly treasurer of the largest thing known to man—the
universe! The professional cannot fill this gap since he is too busy with research. His
role is that of the discoverer. The amateur is the colonizer, the utilizer of the
discoveries, the guiding movement for the spread of astronomical knowledge. So
amateur astronomy encompasses more than the aspects of a mere hobby.
How large is the amateur astronomer’s practical collection? Knowledge and
viewing the constellations, the planets, and the moon should be within the scope of
every amateur.... In addition, information on satellites, periodic meteor showers,
comets and asteroids, variable stars, and deep-space phenomena, such as galaxies
and nebulae, should be obtainable from members of sections of the club.
The more mechanically inclined should be able to deal with telescope making and photography.
Local amateur astronomy clubs perform a vital outreach function today as in the
past. Have you ever thought of yourself as a colonizer, someone who spreads
knowledge about the universe?
November 1992
The Tales of the Unknown Astronomer
What a feeling, to be walking around the hallowed grounds
of Stellafane for the first time! To top it off, it was the peak
of the Perseid meteor shower, too. After hours of wandering,
it was time to take a breather. There was just room for one
more on a comfortable looking stone seat at the front of the
little pink clubhouse, so I joined those who were already
sitting and watching meteors. On my right was a young lady
named Connie who oohed and aahed with each meteor.
A very brief conversation determined that she lived just down the hill from the
convention, had read about it and the meteor shower in the newspaper, and had
walked up to check it out. Then she astonished me by replying that she had never
looked through a telescope.
Would you like to? I asked. May I bring my friend? came her nervous reply. When I
answered of course, she quickly rounded up her 8-year-old son Timmy, and her friend
Frank. Close by was my friend Steve Hubbard, who had come up from Boston with
his 16-inch Newtonian.
Steve happened to have his scope on M-51, and the view was very nice. All three
of my guests could see the spiral arms easily. Good start!
For the next 30 or 40 minutes, we looked at many wonderful sights in many
wonderful astronomers’ telescopes, and never ran into one grouch.
A friendly astronomer, a simple question, and several obliging friends gave this
trio their first views through a telescope. One wonders what effect Timmy’s first
view through a telescope had on his future. Have you ever introduced someone to
the wonders of astronomy with your telescope?
December 2007
Astronomy Day 2007
From the Middle East to the middle of the Pacific, the spirit of
Astronomy Day continues to thrive globally. Since its inception
in 1973, Astronomy Day’s mission of bringing astronomy to the
people has touched hundreds of thousands of lives. It is
through the tireless efforts of amateur astronomers and their
uncanny ability to generate community collaboration that
Astronomy Day festivities on such a large scale are possible.
This year’s efforts resulted in some of the most creative and
well-attended Astronomy Day events to date.
To be especially commended is Gary Fujihara’s AstroDay Institute in Hilo, Hawaii,
winner of the 2007 Sky & Telescope Astronomy Day Award. Industrious planning
(which started on the day after Astronomy Day 2006) resulted in their biggest event
ever, attracting over 15,000 people. Over thirty collaborating organizations (including
astronomy clubs, observatories, educational institutions, cultural organizations, and
the media) helped to make the event a resounding success. It is inspiring to see an
entire community come together in the name of astronomy and space education.
“Bringing Astronomy to the People” is now held twice each year, once in the
spring and once in the fall. Astronomy Day offers clubs an opportunity to colonize.
Does your club hold an outreach event for Astronomy Day?
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Observing Program Coordinators Needed
We have a few Observing Programs in need of coordinators. If you are
interested in applying, please contact Aaron Clevenson at
aaron@clevenson.org. Specifically, we are looking for coordinators for
Lunar, Hydrogen Alpha Solar, and Bright Nebulae.

Peggy Walker Joins the Astronomical League
Team as the STEAM and Accessible Outreach
Coordinator
At this year’s council meeting, the members were brainstorming on how
the AL can expand its brand and make a greater impact with its
membership. Reaching out to the next generation is very important, so
Peggy was added to the team to fill in the open “youth coordinator” slot
in the AL team. Peggy’s suggestions for programs and STEAM (science,
technology, engineering, arts, and mathematics) activities for families
were well received and are in
the planning stages for the
future. She presented a plan on
program ideas to the executive
council at AstroCon in August.
Peggy is an amateur
astronomer from Broken Arrow
Sidewalk Astronomers in
Oklahoma who embraced
astronomy after visiting Lowell
Observatory in Arizona by
purchasing a 4-inch telescope
in 2006. Since then, she was
the International Year of
Astronomy 2009 coordinator in
Tulsa, Oklahoma, and achieved
all three AL outreach pins that
year with three hours to spare.
She currently sits on the
board of Sidewalk Astronomers as the program director and just
finished restoring John Dobson’s favorite sidewalk telescope, Tumbleweed. Peggy helped coordinate Dobson’s 95th birthday star party at
the Griffith Observatory and worked with Scott Roberts on outreach
locations for the Starlight Festival in Big Bear, California. They are also
national park astronomy outreach volunteers.
For the past four years, her group has partnered with the Tulsa
Regional STEM Alliance (TRSA) and supports their efforts at schools
and at the two-week Tulsa State Fair STEM booth. Currently they are
working with TRSA on “STEM Take Over Tuesday” at St. Francis
Children’s Hospital in October, and with the Tulsa Symphony and their
“Voyage of Discovery” concert in April 2018. Peggy and her husband
Rick continue their monthly sidewalk events in Broken Arrow in addition
to the 15 to 20 school and scouting events that get booked yearly. In
light of Oklahoma’s defunding of education and STEM nights, they are
pursuing fundraising for a portable dome that can go into schools in
hopes to keep STEM alive in northeast Oklahoma.
22

REFLECTOR ✶ D E C E M B E R

2017

As a former volunteer for Astronomers Without Borders, she
coordinated the international efforts and programs through the national
coordinator network by hosting monthly Skype calls by region to keep
them informed on programs and Global Astronomy Month (GAM)
planning. Peggy also co-chaired the Observing Working Group with
Donna Smith of Sidewalk Astronomers, planning the observing
programs for GAM, and also co-chaired the People with Disabilities
Working Group for GAM events with Amelia Ortiz-Gil from the Valencia
Planetarium, Spain.
Peggy spoke at ALCon 2012 on behalf of the Sidewalk Astronomers,
and there, while visiting Yerkes Observatory, she encountered blind
students and their astronomy endeavors. Peggy realized that there is
much more that can be done for this sector of the population and
pursued her own ideas for outreach. At MSRAL 2015 she spoke on
“Astronomy for the Blind” and brought her items to show how to
connect and teach astronomy through tactile resources. In 2017, she
talked about “Rethinking Astronomy” and how to develop tactile
resources for outreach by presenting links for free downloadable swellprinting resources as well as “how-to” information to the clubs. Peggy
has generated over 40 tactile resources for the blind and legally blind,
and has started creating an astronomy curriculum for the blind. She has
found many of her tactile resources are great aids for children on the
ADD/ADHD and autism spectrum.
We look forward to her new ideas and approaches on outreach
for our membership, their families, and their communities.
Welcome aboard.

U.S. Representative John Culberson, from the

Seventh Congressional District of Texas, attended AstroCon and visited
with national office folks at the Astronomical League Sales booth. He is
an avid amateur astronomer, and he and his friend observed totality at
Casper College. He was so excited that they were finally able to
observe a total solar eclipse, a few decades after their other unsuccessful attempt.
Representative Culberson is a major advocate for science, including
the space program and astronomy, while serving as chair of the
Commerce, Justice, and Science Subcommittee. This subcommittee has
jurisdiction over the Department of Justice, NASA, the National
Science Foundation, and other related agencies. As an example of his
knowledge and interest in space exploration, see his YouTube video
with PBS from a couple of months ago, discussing the potential of life
on Europa: www.youtube.com/watch?v=YEqYqhRtfiQ.

Will This Be Your Club’s Last
Copy of Reflector?
An Important Notice for Club Treasurers and ALCors
If your club has not yet paid its 2017–2018 Astronomical League
dues, please contact the national office (leagueoffice@
astroleague.org) ASAP. We are concerned that we haven’t heard
from you, as the dues were payable five months ago. We know you
want to continue receiving AL benefits—and we certainly don’t
want to lose your club as an Astronomical League member!

This photo shows the current and four past presidents of
the Astronomical League. Left to right: Jim Fox (1990–1994),
Bob Gent (2002–2006), Terry Mann (2006–2010), Carroll Iorg
(2010–2014), and John Goss (2014–present)

Call for League Officer Nominations
The two-year terms of the offices of president and vice president
and the three-year term of the office of treasurer end on August 31,
2018. If you are interested in using your talents to serve in one of
these important positions, we would like to hear from you. Please
volunteer!
For specific information regarding the duties and responsibilities
of this office, please refer to the League’s bylaws, which can be
accessed on the League website at www.astroleague.org.
Candidates should send background statements explaining why
they are interested, along with a photo of themselves for publication
in the Reflector to the nominating committee
chair, Bryan Tobias,
**
secretary@astroleague.org. Please limit all statements to approximately 250 words. All nomination materials must be submitted by
March 15, 2018.

Honorary Members
of the Astronomical League
The Astronomical League appreciates the efforts of the many people
who make astronomy happen. Some of these individuals, whose names
are often well known to those in our hobby, are frequently unsung. We
like to recognize them by presenting them with an honorary membership. This allows them to follow the activities of the Astronomical
League and its members by receiving a complimentary subscription to
the Reflector magazine.
We thank them for positively affecting all our lives by enhancing our
time spent under the stars!
2017 Honorary Member—Fred Espenak,
Goddard Space Flight
Center scientist emeritus,
author, imager, and
leading authority on
eclipses.

The Astronomical League’s
Astronomics Sketching Award
Left to right: Mitch Glaze, Rep. Culberson, Carroll Iorg

Sketching the impression of a celestial scene allows the observer to
see more detail and to better enjoy our amazing avocation. Why not try
your hand at sketching tonight?

The Astronomical League launches a new award program, the
Astronomics Sketching Award. First place sketcher receives a cash
prize of $250, second place $125, and third place $75!
For all the exciting details, please visit the Astronomical League
awards page, www.astroleague.org/al/awards/awards.html.
This program is made possible through the vision and generosity of
Astronomics!
Congratulations to the 2017 Astronomy Day Winners!
Large Metro Area, $150: Nawanager Society, Jamnagar, Gujarat, India
Medium Metro Area, $150: Kalamazoo Astronomical Society
Small Metro Area, $150: Travelers Science Dome at the Gengras Planetarium
Best New Idea, $50: Travelers Science Dome at the Gengras Planetarium

The Astronomical League Just Gave
Away ten Library Telescopes!
Through the vision of the Horkheimer Charitable Fund, the Astronomical League again offered a free Library Telescope to a lucky
Astronomical League club in each of the ten AL regions. This year we
added a member-at-large category.
The Library Telescope consists of an Orion 4.5-inch StarBlast
Dobsonian (or equivalent), a Celestron 8–24 mm zoom eyepiece (or
equivalent), and a name plate commemorating
thehis
late
Jack
Brian Chopp and
telescope
Horkheimer. The value of this opportunity is approximately $300; the
potential of the program is enormous.
Peggy Walker
The Library Telescope Program was initiated by the New Hampshire
Astronomical Society. Clubs donate an easy-to-use, portable telescope
with quality optics and a sturdy mount to their local library. Patrons can
then check it out as they do books. Full details of this wonderful
program can be found at www.astroleague.org/content/librarytelescope-program.
The winning entries were drawn and announced at AstroCon 2017 in
Casper, Wyoming. The telescope, eyepiece, and accompanying
commemorative plate were mailed to the winners in the weeks
following the convention.
Thank you, Horkheimer Charitable Fund, Orion Telescopes, and
Celestron for making this wonderful program possible!
Congratulations to the 2017 winners:
Island County Astronomical Society, NWRAL
Warsaw Astronomical Society, GLRAL
Amateur Astronomers Association of Pittsburgh, MERAL
Baton Rouge Astronomical Society, SERAL
Tucson Amateur Astronomy Association, WRAL
Longmont Astronomical Society, MARS
Iowa County Astronomers, NCRAL
San Antonio League of Sidewalk Astronomers, SWRAL
Northeast Nebraska Astronomy Club, MSRAL
Joseph Caulfield, Member-at-Large
The next Library Telescope drawing will be held at ALCon 2018 in
Minneapolis.
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2017 OPT Imaging Awards

Thank you to everyone who entered!
Why not submit one of your images in the 2018 competition?

Wide Field, first place: Steve Shubert, Astronomical Society of Eastern Missouri,
“Supermoon and Bridge.” Steve captured the rising “supermoon” near Stan Musial
Veterans Memorial Bridge in St. Louis on November 16, 2016. He used a Nikon D750
with a Nikkor 28–300 mm lens set to 300 mm, f/16, 1.6-second exposure, ISO 1600.

Solar System, first place: Mike Krawczynski, Astronomical
Society of Eastern Missouri, “Solar Flare.” Mike captured the
active Sun on September 11, 2016. He used a ZWO ASI
174 mm monochrome camera, Celestron AVX mount, doublestacked H-alpha filters, and a Lunt 60 mm solar scope. The
image of the disk is composed of a stack of the top 10 percent
of frames from approximately 30 seconds of video. The
prominences were also stacked from a video with longer
exposure times on individual frames. Video frames were
cropped and aligned in PIPP, and stacked using AutoStakkert!

Solar System, second place: Robert Pettengill, Austin
Astronomical Society, “Crescent Moon with Earthshine.”

Astronomy Day presents an excellent opportunity to

Deep Sky, first
place: Michael
Pusatera, Astronomical Society of
Eastern Missouri,
“North America
Nebula.” Michael
used a William
Optics GTF 81 scope
with a QHY9Ms CCD
and Baader LRGB
filters. The
integration time was
4 hours: luminance
12 x 600 seconds,
RGB 8 x 300 seconds
each. Integration and
processing was with
PixInsight 1.8.

increase science awareness in an interested but often misinformed
public, to spark interest in the young, and to promote your club, all
simply by personally introducing people to the wonders encountered
in amateur astronomy. Look on the AL website for these helpful
Astronomy Day materials: Astronomy Day Handbook and outreach
downloads.
If you would like to help administer this great program of bringing
astronomy to the people, please contact Gary Tomlinson,
gtomlins@sbcglobal.net.

Deep Sky, second place: Molly Wakeling, Miami Valley
Astronomical Society, “Rosette Nebula.”

Mabel Sterns Newsletter Award
The newsletter editor performs the primary function of
informing astronomy club members about what is happening in their club. Often the editor is forced to become quite
creative in filling the allotted space for each issue when the
call for articles doesn’t quite fill up the publication.
In acknowledgement of the important role of the newsletter editor, in 1988, the Astronomical League established the
Mabel Sterns Newsletter Award to recognize these essential people. The award is named in honor of the first newsletter editor of the League, Mabel Sterns, who served in
that capacity from 1948 to 1952.
Each year, club presidents should email a copy of the
designated issue of the club’s newsletter as a PDF file to
SternsNewsletter@astroleague.org, along with a cover letter
24
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Solar System, third place: Stan Rosenberg, Greensboro
Astronomy Club, “Solar Storm.”

Deep Sky, third place: Dan Crowson, Astronomical
Society of Eastern Missouri, “Galaxy Cluster Hickson 68.”
Joyce Lynch

of recommendation (also as a PDF) that includes the postal
address of the nominee. In addition, a photo of the newsletter
editor, preferably in an astronomical setting, should be sent
electronically in JPEG format to the same email address. All
items are due before March 31, 2018. The names of both the
newsletter editor and the nominating club officer must appear
on the general membership roster of the Astronomical League.

Maggie Hutchison

This year’s winners:

First place: The Observer of the Twin City Amateur Astronomers, edited by Carl Wenning.
Second place: The Sidereal Times of the Austin Astronomical
Society, edited by Joyce Lynch.
Third place: The T.A.S. Spectrum of the Texas Astronomical
Society of Dallas, edited by Maggie Hutchison.

Carl Wenning
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Please Welcome the Reflector’s Newest
Staff Member: John Martin, Associate Editor

The 2017 Astronomical League Youth Awards
were presented to the winners at this year’s Northeast
Astronomy Forum in Suffern, New York, due to the logistics
of holding AstroCon 2017 in Casper, Wyoming. All three
winners addressed an audience and received their awards at
the forum.
The National Young Astronomer Award (NYAA), sponsored by Explore Scientific, was highly competitive this
year with a host of top-notch entries. First place was
awarded to Perri Zilberman who was nominated by the
Amateur Observers’ Society of New York for his research
on “The Occurrence Rate of Hot Jupiter Host Stars with
Warm Debris Disks.” He was presented with a plaque and
a Telescope from Explore Scientific.
Judges awarded second place to “Shan” Shanmurugan
Selvamurugan from San Jose, California. Shan was nominated by his guidance counselor on the merit of his research
project, titled “Analyzing the Metallic Tendencies of Terrestrial Planet and Gas Giant Formation and Evolution.” He also
received a plaque and telescope.
The Horkheimer–Smith Service Award this year was
awarded to Sierra Bradley, nominated by the Roanoke Valley
Astronomical Society. For her service, she received a plaque
and check for $1750.
All three spoke to the audience about their projects.
Congratulations to all of this year’s winners.

I never knew why there were so many broken streetlights in
New York until I became an astronomer. Growing up in the 70s
and 80s on Long Island, my first real
exposure to astronomy occurred
during a trip with the Boy Scouts to
the darker skies of Upstate New
York. On that trip, I earned my
astronomy merit badge and started
my lifelong passion for all things
astronomical. Armed with a Tasco
purchased from Woolworth’s, I spent
many nights in my youth observing
the heavens above the south shore
of Long Island. In 2000, a wonderful job opportunity in information technology with Mayo Clinic brought me to the dark
skies of rural Minnesota and with that began the next chapter
for me in this, my hobby. I find myself fortunate to be living on
a street with no streetlights now—dark skies are just outside
my front door. And that’s a good thing. From what I hear,
streetlights are virtually indestructible these days.

Horkheimer/O’Meara Youth
Journalism Awards
This year there were three awards:
Schuyler Smith of the San Diego Astronomy Association will
receive a plaque and $1000 for first place, writing “Double
Stars: A Great Opportunity for Amateur Astronomers.”
Ephraim Craddock from the Baton Rouge Astronomical
Society entered again this year and was awarded a secondplace certificate and $500 check for this year’s essay, “The
Antikythera Mechanism.” He placed last year and came back.
Rachel Hamil with the Minnesota Astronomical
Society will receive a certificate and a $250 check for
third place for a paper titled “Aurora Borealis and the
Effect It Has on the Earth.”

League Regional Chairs
GLRAL (Great Lakes Region) Chair - Ron Whitehead - m42orion@att.net
MARS (Mountain Region) Chair - Wayne Green - dxwayne@gmail.com
MERAL (Mid-East Region) Chair - Terry Trees - treest@comcast.net
MSRAL (Mid-States Region) Chair - James Small - webmaster@slasonline.org
NCRAL (North-Central Region) Chair - Carl Wenning - carlwenning@gmail.com
NERAL (Northeast Region) Chair - Alan Rifkin - alan@rifkin.com
NWRAL (Northwest Region) Chair - Gene Dietzen - gene.dietzen@gmail.com
SERAL (Southeast Region)) Chair - Richard Schmude - schmude@gordonstate.edu
SWRAL (Southwest Region) Chair - David Moody - bicparker@mac.com
WRAL (Western Region) Chair - Wayne Johnson - mrgalaxy@juno.com
IRAL (International Region) Chair - John Wagoner - astrowagon@verizon.net

The Astronomical League’s
Youth Awards 2018—Prepare Now!
Yes, it’s that time again. Time to start thinking about who might
be nominated for next year’s awards: the National Young
Astronomer Award, or the two Jack Horkheimer Youth
Service Awards (the Youth Imaging Awards and Horkheimer/
O’Meara Journalism Awards).
If you know of a young person who has been involved in an
astronomy-related research project or a club service activity,
who would like to write about astronomy, or who has done
astrophotography, please consider nominating that person.
See our website awards page (www.astroleague.org/al/
awards/awards.html) for details. The deadline for NYAA is
January 31, 2018, and for the Horkheimer Awards is March
31, 2018. Now is the time for potential candidates to work on
their projects and complete the applications available on our
website (www.astroleague.org/al/awards/awards.html). If you
are a club officer, nominate them. Let’s make 2018 another
great year for our youth.
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Active Galactic Nuclei Program
Advanced Binocular Double Star
Observing Program
Analemma Observing Program
Arp Peculiar Galaxies Northern
Observing Program
Arp Peculiar Galaxies Southern
Observing Program
Asterism Observing Program
Asteroid Observing Program
Beyond Polaris
Binocular Double Star Observing Program
Binocular Messier Observing Program
Binocular Variable Star Observing Program
Bright Nebula Observing Program
Caldwell Observing Program
Carbon Star Observing Program
Celestial Sphere Observing
Program (New!)
Comet Observing Program
Constellation Hunter Observing
Program (Northern Skies)
Constellation Hunter Observing
Program (Southern Skies)
Dark Nebulae Observing Program
Dark Sky Advocate Observing Award
Deep Sky Binocular Observing Program
Double Star Observing Program
Earth Orbiting Satellite Observing
Program (EOSOC)
Flat Galaxy Observing Program
Galaxy Groups & Clusters
Observing Program
Galileo Observing Program

Globular Cluster Observing Program
Herschel 400 Observing Program
Herschel II Observing Program
Hydrogen Alpha Solar Observing Program
Imaging Program
Local Galaxy Group & Galactic
Neighborhood Observing Program
Lunar Observing Program
Lunar II Observing Program
Master Observer Award
Messier Observing Program
Meteor Observing Program
NEO Observing Program
Occultation Observing Program
Open Cluster Observing Program
Outreach Observing Award
Planetary Nebula Observing Program
Planetary Transit Special Observing Award
Radio Astronomy Observing Program
Sketching Observing Award
Sky Puppy Observing Program
Solar Eclipse Special Observing Award
Solar System Observing Program
Southern Skies Binocular
Observing Program
Southern Sky Telescopic
Observing Program
Stellar Evolution Observing Program
Sunspotters Observing Program
Two in the View Observing Program
Universe Sampler Observing Program
Urban Observing Program
Variable Star Observing Program

M42

The Parker Imaging awards

Vivek Vijayakumar will receive a plaque and a check for
$1000 for first place with his image of M81. Lucas Meyer
will receive a certificate and check for $500 for second place
with his image of M42.

M81

Ephraim Craddock

2017 awards at NEAF. Left to right: AL vice president Bill Bogardus, Sierra
Bradley, Shanmurugan Selvamurugan, Perri Zilberman, Explore Scientific
president Scott Roberts, and AL president John Goss.

Astronomical League Observing Programs

Rachel Hamil

Lucas Meyer

Vivek Vijayakumar
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Observing Awards
Editor’s Note: Congratulations to all these
outstanding astronomical observers! All
awards, except the Herschel 400, require
current Astronomical League membership for
eligibility. If you have questions about an
award, please contact the corresponding
Observing Program chair. Their contact
information can be found on the Observing
Program website at:
www.astroleague.org/observing. If further
assistance is required please contact either of
the national Observing Program coordinators.

Active Galactic Nuclei Program
No. 14-V, Kevin Mayock, Rose City Astronomers
Advanced Binocular Double Star
Observing Program
No. 22, Antone Gregory, Minnesota Astronomical Society; No. 23, Nora Jean Chetnik, Memberat-Large
Arp Peculiar Galaxies Northern
Observing Program
No. 88-C, Lee Buck, Member-at-Large
Arp Peculiar Galaxies Southern
Observing Program
No. 12-V, Rodney R. Rynearson, St. Louis
Astronomical Society
Asterism Observing Program
No. 43, Kevin C. Carr, Minnesota
Astronomical Society
Asteroid Observing Program
No. 49, Dennis Wilde, Regular,
Amateur Observers’ Society of New
York; No. 58, Michael A. Hotka,
Gold, Longmont Astronomical
Society
Beyond Polaris
No. 6, Enid A. Norton, Salt Lake
Astronomical Society; No. 7, Brad
Young, Astronomy Club of Tulsa; No.
8, Mark Colwell, Member-at-Large
Binocular Double Star
Observing Program
No. 126, Chuck Stewart, Rose City
Astronomers; No. 127, David Furry,
Southern Colorado Astronomical
Society
Binocular Messier
Observing Program
No. 1116, Michael Boyd, Member-at-Large; No.
1117, Alan Scott, Albuquerque Astronomical
Society; No. 1118, Chuck Stewart, Rose City
Astronomers; No. 1119, Bill Steen, Astronomy
Club of Tulsa; No. 1120, David Windseth,
Minnesota Astronomical Society
Comet Observing Program
No. 37, Johnny Barton, Gold, Central Texas
Astronomical Society; No. 95, Tom Gazzillo,
Silver, Chesmont Astronomical Society
Constellation Hunter Observing
Program (Northern Skies)
No. 192, Robert F. Taylor, Southern Vermont
Astronomy Group, Inc.; No. 193, Steve Boerner,
Member-at-Large
Deep Sky Binocular Observing Program
No. 391, Antone Gregory, Minnesota
Astronomical Society
Flat Galaxy Observing Program
No. 31, Mark Johnston, Regular, TAC-AL
Globular Cluster Observing Program
No. 306-V, Raymond B. Howard, Eastbay
Astronomical Society; No. 307-V, Antone
Gregory, Minnesota Astronomical Society; No.
308-I, Stephen A. Tzikas, Northern Virginia
Astronomy Club; No. 309-I, Brandon D. Jordan,
Member-at-Large; No. 310-V, Cindy Krach,
Haleakala Amateur Astronomers
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Herschel 400 Observing Program
No. 583, Karle Zielke, Houston Astronomical Society
Herschel II Observing Program
No. 102, Rodney Rynearson, Manual, St. Louis
Astronomical Society
Hydrogen Alpha Solar
Observing Program
No. 36, Yu-Hang Kuo, Seattle Astronomical
Society; No. 37, Thomas Baskins, Central
Arkansas Astronomical Society
Lunar Observing Program
No. 1002, Jesse Roberts, North Houston
Astronomy Club; No. 1003, Roger Joyner,
Greensboro Astronomy Club; No. 1004, Alan
Scott, Albuquerque Astronomical Society; No.
1005, William Kowlczyk Jr., Houston Astronomical Society
Lunar II Observing Program
No. 84, Rakal Kincaid, Haleakala Amateur
Astronomers
Master Observer Award (Progression)
Observer Award: Steve Boerner, Astronomical
Society of Eastern Missouri; Bryan Tobias, San
Antonio League of Sidewalk Astronomers;
Robert Togni, Central Arkansas Astronomical
Society
Master Observer Award: No. 199, Lloyd
Lashbrook, Texas Astronomical Society of Dallas;
No. 200, Fred Gassert, Kansas Astronomical
Observers; No. 201, Jim Fordice, Albuquerque
Astronomical Society; No. 202, Brian Chopp,

Neville Public Museum Astronomical Society; No.
203 Edward Fraini, Houston Astronomical
Society; No. 204, Raymond B. Howard, Eastbay
Astronomical Society; No. 205, Nora Jean
Chetnik, Member-at-Large
Advanced Observer Award: Bryan Tobias, San
Antonio League of Sidewalk Astronomers; Nora
Jean Chetnik, Member-at-Large; Robert Togni,
Central Arkansas Astronomical Society
Master Observer Award—Gold: Jim Ketchum,
Astronomical Society of Kansas City
Master Observer Award—Platinum: Michael
A. Hotka, Longmont Astronomical Society
Messier Observing Program
No. 2704, Mark E. Gerlach, Honorary, Back Bay
Amateur Astronomers; No. 2714, Bruce
McMath, Honorary, Central Arkansas Astronomical Society; No. 2755, Tim Livingston, Honorary,
Oklahoma City Astronomy Club; No. 2766, Alan
Scott, Honorary, Albuquerque Astronomical
Society; No. 2767, Val D. Ricks, Regular, Houston
Astronomical Society; No. 2768, Kristina Otenti,
Honorary, Member-at-Large; No. 2769, Al
Hamrick, Honorary, Raleigh Astronomy Club; No.
2770, Alan Rutter, Honorary, Flint River Astronomy Club
Meteor Observing Program
No. 173, Vincent Michael Bournique, 18 hours,

Lifetime Member; No. 184, Paul Harrington, 18
hours, Member-at-Large; No. 185, Alfred
Schovanez, 18 hours, Astronomical Society of
Eastern Missouri
Open Cluster Observing Program
No. 82, Dan Crowson, Astronomical Society of
Eastern Missouri
Outreach Observing Award
No. 168-M, Alex Vrenios, Lifetime Member; No.
238-S, Felix Luciano, Flint River Astronomy Club;
No. 465-S, Chad Ruhl, Richland Astronomical
Society; No. 598-M, Jim Phfistner, West Kentucky
Amateur Astronomers; No. 602-M, Clifford
Bullock, San Bernardino Valley Amateur Astronomers; No. 603-M, Valorie Whalen, Atlanta
Astronomy Club; No. 620-M, Scott Lookabill,
Member-at-Large; No. 640-M, Daniel Thoman,
Atlanta Astronomy Club; No. 665-M, Jeff Purcell,
Omaha Astronomical Society; No. 823-M, Edward
Balestrine, Fort Bend Astronomy Club; No. 825-M,
Jessie Phillips, Fort Bend Astronomy Club; No.
846-S, Nina Baker, Omaha Astronomical Society;
No. 909-O, Stephen McSpadden, Indiana
Astronomical Society; No. 910-S, M. Eric
Olmstead, St. George Astronomy Group; No. 911O, Jonathan Poppele, Minnesota Astronomical
Society; No. 912-O, Nanette G. Johnson,
Pontchartrain Astronomy Society; No. 913-S,
Martin Hilario, Albuquerque Astronomical Society;
No. 914-O, Mark Prouty, Olympic Astronomical
Society; No. 915-O, Irwin Horowitz, Boise
Astronomical Society; No. 916-O,
Matt Affenita, Boise Astronomical
Society; No. 917- O, Wayne Frey,
Central Florida Astronomical
Society; No. 918-O, Marilyn Perry,
Member-at-Large; No. 919-O,
Keith Krumm, Seattle Astronomical
Society; No. 920-O, Cindy Barton,
Flint River Astronomy Club; No.
921-O, Sean Neckel, Flint River
Astronomy Club; No. 922-O,
Wayne Gardner, Flint River
Astronomy Club; No. 923-M, Frank
E. Nelson, Member-at-Large; No.
924-O, Mark Colwell, Member-atLarge; No. 925-O, Dave
Hockenberry, Chester County
Astronomical Society; No. 926-O,
Aneesa Haq, Fort Bend Astronomy
Club; No. 927-O, Fred Davis,
Roanoke Valley Astronomical
Society; No. 928-O, Mason
Erikson, Flint River Astronomy Club
Planetary Nebula Observing Program
No. 71, Stephen Jones, Advanced, Manual,
Houston Astronomical Society
Radio Astronomy Observing Program
No. 9-G, Steve Boerner, Astronomical Society of
Eastern Missouri; No. 24-B, David Powell,
Member-at-Large
Sketching Observing Award
No. 24, Jim Kvasnicka, Prairie Astronomy Club
Sky Puppy Observing Program
No. 49, Tyler Lavin, Atlanta Astronomy Club
Solar System Observing Program
No. 110, Kevin McKeown, Albuquerque
Astronomical Society; No. 111, Mark Elsom,
Member-at-Large; No. 112, James Zappa,
Member-at-Large; No. 113, Albert A. Lamperti,
Delaware Valley Amateur Astronomers
Sunspotters Observing Program
No. 195, David Whalen, Atlanta Astronomy Club
Universe Sampler Observing Program
No. 129, Stephen L. Snider, Telescope, Albuquerque Astronomical Society; No. 130, Rakhal
Kincaid, Telescope, Haleakala Amateur
Astronomers
Urban Observing Program
No. 187, Bill Bauer, Member-At-Large; No. 188,
John Glover, Northern Virginia Astronomy Club

Wanderers/Neighborhood/from page 10
magnetotail, the European Space Agency’s Venus
Express discovered a plasma bubble 2,100 miles
wide that lasted 94 seconds. It is thought that this
plasma bubble is related to dim flashes of auroral
light observed on Venus’s night side. The solar wind
can also strike the atmosphere directly, forming a
diffuse green aurora that sometimes covers the
entire night side of the planet.
Like Venus, Mars does not have a global magnetic
field, but it does have a thin atmosphere. The Mars
Atmosphere and Volatile Evolution (MAVEN)
spacecraft circling the planet detected a bright
ultraviolet aurora in early September 2017 that
covered the whole planet. This aurora was triggered
by a very strong solar storm that sent charged
particles slamming into the atmosphere of Mars.
The first time an aurora was observed on Mars was
in 2004 by the European Space Agency’s Mars Express
mission. Using the French ultraviolet and infrared
atmospheric spectrometer (SPICAM), a region of
auroral activity was detected above Terra Cimmeria in
the highly crated southern highlands. This region has
one of the strongest magnetic fields on Mars. The
observed aurora was about eighteen miles across and
about five miles high.
Jupiter has the most intense magnetic field in the
Solar System after the Sun itself, crowning it with
brilliant ultraviolet auroras. The liquid metallic
hydrogen in Jupiter’s outer core has powerful
electrical currents in it that induce the magnetic
field. As with the Earth’s magnetic field, the charged
particles streaming from the Sun are steered into
pools of charged particles trapped in Jupiter’s
magnetosphere, resulting in intense radiation belts
surrounding the planet. These pools contribute to the
availability of charged particles, giving Jupiter a
continuous source of charged particles to form a
permanent aurora. The magnetic field directs these
particles into auroral ovals around the magnetic
poles, which are tilted about ten degrees to the
geographic poles.
Each of Jupiter’s Galilean moons also has a
magnetic field. The moons connect magnetically
with Jupiter, helping to shape the auroras. Io’s
volcanoes spew out sulfur that rapidly becomes
ionized, enhancing Io’s ionosphere. This moon’s
magnetic field connects to Jupiter’s field and forms
a magnetic tube that transports Io’s ionospheric
charged particles into Jupiter’s atmosphere to form
an auroral “hot spot” near the auroral oval. The
other three Galilean moons are further away from
the planet and have less impact on Jupiter’s
auroras. Astronomers have observed auroras on Io,
Europa, and Ganymede with the Hubble Space
Telescope.
Saturn’s magnetic field is slightly weaker than the
field around Earth. It, too, has auroras that form
around the magnetic poles. Since Saturn’s magnetic
poles are almost in the same place as the geographic
poles, Saturn has a simple symmetrical field
undisturbed by magnetic pole tilt. Saturn’s auroras are
usually a series of concentric ovals that circle the
poles and glow in visible, infrared, and ultraviolet
light. Occasionally, they form a spiral pattern around
the poles instead.
The last two gas giants (actually ice giants) in our
Solar System, Uranus and Neptune, also have auroras.
These two planets have magnetic fields, but their
magnetic poles are strongly tilted (59 degrees for
Uranus and 47 degrees for Neptune) to the geographic
poles. The magnetic axes are also offset from the
centers of the planets, making it likely that their

magnetic fields are generated in relatively shallow,
thin shells. An electrically conductive fluid composed
of ammonia, methane, and water moving convectively
generates an electric current that induces the
magnetic fields.
Auroras are a common occurrence all across the
Solar System, but they have also been observed
outside the Solar System. The brown dwarf LSR
J1835+3259 experiences auroras that are a million
times brighter than Earth’s. The charged particles
creating the brown dwarf’s auroras either come from
its own solar wind or from a body orbiting the object
that is releasing charged particles like Io does at
Jupiter.
We will probably find auroras wherever there is an
atmosphere of any kind. While magnetic fields help
concentrate auroras, they are not required, as we see
on Venus. Orbiting bodies can also provide charged
particles that can also cause auroras. These beautiful
displays of shimmering curtains or glowing clouds are
certainly worth seeing. 8
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Coming Events
To have your star party or event listed, please
send the details, including dates, sponsors and
website, to astrowagon@verizon.net. Confirm
dates and locations with event organizers.
—John Wagoner
February 3
Regional Gathering of Amateur Astronomers
(a.k.a. BoBfest) Catawba Science Center
Hickory, North Carolina
www.catawbasky.org
February 7–11
Orange Blossom Special International Star Party
Withlacoochee River Park
Dade City, Florida
www.stpeteastronomyclub.org/obs.php
February 12–18
Winter Star Party
Chiefland Astronomy Village, Florida
Because of damage to the usual site in the
Florida Keys, this year‘s star party will be held at
Chiefland Astronomy Village in northern Florida.
www.scas.org/Home/WinterStarParty
March 3
TriStar 2018
Guilford Technical Community College
Greensboro Astronomy Club and the
Cline Observatory
Jamestown, North Carolina
observatory.gtcc.org/rainwater
April 11–14
Mid-South Star Gaze and Astronomy Conference
French Camp, Mississippi
www.rainwaterobservatory.org/rainwater
April 14–21
The OzSky Star Safari
(a.k.a. Deepest South Texas Star Safari)
Coonabarabran, New South Wales, Australia
www.ozsky.org
April 21–22
Northeast Astronomy Forum
Suffern, New York
www.rocklandastronomy.com/neaf.html

Radio Astronomy
Observing Program
Tired of observing with just your eyes?
How about looking (or listening) to the
skies with an entirely different view not
possible with human senses? The Radio
Astronomy Observing Program has
levels for observing with radio frequencies for the beginner, the initiated, and
those who are exploring their capabilities in depth. Explore different methods
with simple or complex equipment—it’s
your choice. Ham operators find this a
unique way to further enjoy their hobby.
Design your own equipment, buy
something off the shelf, or adapt designs
from others. Any way you choose, radio
astronomy can be an adventure to
meteors, planets, the Sun, space
weather, or even our galaxy and beyond
in the radio spectrum.
30

REFLECTOR ✶ D E C E M B E R 2 0 1 7

The League Book Service is here for you!
Are you searching for that special astronomy book but don’t know where to start? Let
the Astronomical League’s Book Service fill your request! With its 10% discount and free
shipping, how could you not do otherwise?
This is the perfect place for members to go when looking for books currently in print
about astronomy, cosmology, mathematics, and physics. Titles can be ordered from many
well-known astronomy book publishers such as Sky Publishing, Cambridge, Oxford, Willmann-Bell,
Springer-Verlag, and others.
Moreover, items available through
the Book Service are not limited only
to books. Posters, charts, and atlases
are also available.
Ordering is simple enough. Just
provide the name of the item, author,
publisher (if known), the retail price,
and the shipping address. Be sure to
include a check or money order—payable to Astronomical League Book Service—for the
retail price minus 10%. Shipping and handling are free. Sorry, credit cards are not
accepted.
Mail your requests to:
Star ‘N Space Books, 324 W. Gurley St., Prescott, AZ 86301
You should receive your order within two to three weeks.
This benefit is made possible by the efforts of League volunteer Marilyn Unruh,
proprietor of Star ‘N Space Books. She is also an avid amateur astronomer. Like many of
the League’s members, she desires to help others enjoy our fascinating avocation.
Marilyn notes, “This service allows me to give back to the astronomical community by
doing something that I love to do—deal in books!”
For members who are looking to add to their library, the Book Service is definitely
the place to go!

ADVERTISING RATES for the REFLECTOR

League Sales are online!
The League’s online store is available at the website,
www.astroleague.org. Click on the link on the left side of
the home page. The online store includes the latest shopping
cart technology and accepts credit cards. Shipping & handling
(S&H) is calculated at checkout. Merchandise is also available
by mail order, payable by check. Please select your items, add
the applicable S&H fee, and mail your order to:
Astronomical League Sales
Perfect
9201 Ward Parkway, Suite 100
Holiday
Kansas City, MO 64114
Gifts!
If you have questions about the merchandise,
or discounts on bulk orders, please call the League
office, 816-DEEP-SKY, or email
leaguesales@astroleague.org.

@

RASC 2018 Observer’s Handbook
Limited Quantities–Order Early
$24 plus $4.50 S&H
RASC 2018 Calendar
Limited Quantities–
Order Early
$18 plus $7 S&H

2050 Sportsman Bucket Hat
Embroidered logo, one size; khaki only
$22, plus $5 S&H

Coffee mug (ceramic)
$12 plus $6 S&H

What does the League offer you as Members-at-Large?
• Full voting privileges at AL meetings.• A subscription to the Reflector.
• Book Service offering astronomy-related books at a 10 percent discount.
• Optional subscriptions at discounted rates to the following publications:
Astronomy magazine $34.00; 2 years $60 • Sky & Telescope magazine $32.95
RASC Observer’s Handbook $27.00 • StarDate $19.50
(Foreign rates are higher; see website)
• Free Astronomical League Observing guide with membership.
To join the Astronomical League as a Member-at-Large, send a check for $40.00, $50.00
foreign, made payable to the Astronomical League, to:
Astronomical League National Office, 9201 Ward Parkway, #100, Kansas City, MO 64114
Phone: 816-333-7759; Email: leagueoffice@astroleague.org
Or join online at: WWW.ASTROLEAGUE.ORG

Canvas tote
bag–Royal
$16 plus
$6 S&H

Astronomical League
full color cloth patch
(3” diameter)
$7 plus $1.50 S&H

Universe
Sampler
$10 plus
$3 S&H

Sky Puppies
Observing
Manual–
For the Sky Puppy
Observers Club
Regularly $15,
Sale price $8
plus $4 S&H

Astronomy for
Educators
Handbook
A Course
Planning Guide
5.5” x 7.25”
Regularly $12,
Sale price $6
plus $2 S&H

Planetary
Nebulae
$14 plus
$3 S&H

Observe the
Herschel
Objects
$6 plus
$3 S&H

RASC
Explore the
Universe Guide
$20 plus
$4.50 S&H

VC600 Baseball Hat
Embroidered logo, adjustable;
Colors: royal, maroon, khaki, navy;
$16, plus $5 S&H

Astronomical League Membership-at-Large Program

Seasonal
Star Chart
$24 plus
$6 S&H

Messier
Objects: A
Beginner’s
Guide
$8 plus
$2 S&H

Astronomical League travel mug
$10: plus $4.50 S&H

Astronomical
League lapel
pin (one-inch
diameter)
$8 plus
$2 S&H

Globular
Clusters
$14 plus
$3 S&H

Observe
Eclipses
Regularly $18,
Sale price $9
plus $3 S&H

Bandana
$12 plus; $2 S&H
Astronomical League Natural or White
blue and white cloth
patch (3” diameter)
$6 plus $1.50 S&H

Math for
Amateur
Astronomers
$12 plus
$3 S&H

Carbon Stars
A guide to the
Carbon Star
Observing Club
$12 plus
$3 S&H
“Guide to the Stars”
16” Planisphere
$21 plus
$6 S&H
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Membership Secretary
Astronomical League
National Office
9201 Ward Parkway, Suite 100
Kansas City, MO 64114
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