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Cover Photo:
Comet ISON comes in from the bottom right and
moves out toward the upper right, getting fainter
and fainter, in this time-lapse image from the
ESA/NASA Solar and Heliospheric Observatory.
The image of the sun at the center is from
NASA's Solar Dynamics Observatory.
ESA/NASA/SOHO/SDO/GSFC

Observing Site Reminders:
Be careful with fire, mind all local burn bans!
Dark Site Usage Requirements (ALL MEMBERS):
 Maintain Dark-Sky Etiquette (http://tinyurl.com/75hjajy)
 Turn out your headlights at the gate!
 Sign the logbook (in camo-painted storage shed. Inside the door on the lefthand side)
 Log club equipment problems (please contact a FWAS board member to inform them of any problems)
 Put equipment back neatly when finished
 Last person out:
 Check all doors – secured, but NOT locked
 Make sure nothing is left out
The Fort Worth Astronomical Society (FWAS) was founded in 1949 and is a non-profit scientific
educational organization incorporated in the state of Texas. This publication may be copied
and distributed for free only. This publication cannot be uploaded or distributed into any media unless it is in its original, full, unaltered, published form. All rights reserved by FWAS.
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December 2013
Sun
1

Mon
2

Tue
3

Wed
4

Thu
5

Fri
6

7
FWAS Annual
Members
Banquet
Starts 6-9pm

1959 - The 1st color
photograph of Earth
received from outer
space

1995 - US space probe
Galileo begins orbiting
Jupiter

NM
8

Sat

9

10

11

12

13

14

Born: (1952) Michael Dorn,
actor, Star Trek The Next
Generation, (Lt Cdr Worf)

FQ
15

16

1965 - Gemini 6A
launched; makes 1st
rendezvous in space
(with Gemini 7)

22

Geminids Peak

17

18

19

20

21

27

28

1958 - 1st radio broadcast from space
(President Eisenhower’s
"To all mankind…”
speech)

Born: (1917) Arthur C.
Clarke, science fiction author
(2001 A Space Odyssey)

FM

23

24

25

26

Chri st m as Day
Born: (1642) Sir Isaac Newton, scientist, mathematician

LQ

Ursids Peak

29

30

Born: (1933) Nichelle
Nichols, actor, Star Trek The
Original Series, (Lt Uhuru)

31

New Year’s Eve

See our full FWAS Event Calendar at:
http://nightsky.jpl.nasa.gov/event-calendar.cfm?Club_ID=659
for the latest updates on what our club has scheduled
DECEMBER 2013
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CELESTIAL EVENTS THIS MONTH










Dec 01 - 04hr, Saturn 1.3° N. of Moon
Dec 02 - 18hr, New Moon
Dec 04 - 04hr, Moon at perigee
Dec 05 - 18hr, Venus 8° S. of Moon
Dec 06 - 13hr, Venus at greatest illuminated extent
Dec 08 - 11hr, Neptune 6° S. of Moon
Dec 09 - 09hr, First Quarter Moon
Dec 11 - 01hr, Uranus 3° S. of Moon
Dec 17 - 03hr, Full Moon










Dec 19 - 01hr, Jupiter 5° N. of Moon
Dec 19 - 18hr, Moon at apogee
Dec 20 - 14hr, Venus stationary
Dec 21 - 11hr, Solstice
Dec 25 - 08hr, Last Quarter Moon
Dec 26 - 21hr, Spica 1.1° S. of Moon, Occn.
Dec 28 - 19hr, Saturn 0.9° N. of Moon, Occn.
Dec 29 - 12hr, Mercury in superior conjunction

INTERESTING OBJECTS
Deep Sky* - (C4) Iris Nebula, (C41) The Hyades, (M1) Crab Nebula, (M31) Andromeda Galaxy, (M42) Orion Nebula, (M44) Beehive Cluster,
(M45) The Pleiades
Double/Multiple Stars** - Lambda (λ Ari), Almach (γ And), Castor (α Gem), Trapezium (θ Ori), Eta (η Cassiopeia)
Constellations* - Aries, Auriga, Cassiopeia, Gemini, Orion, Pegasus
Asterisms*** - Lilium (Aries), Kids (Auriga), Airplane (Cassiopeia), Lambda-Lambda (Orion)
Lunar Features**** - Bessel Ray (R24), Marius Hills (R28/R29), Wargentin (R70), Mersenius (R51)
*C = Caldwell Catalog / M=Messier Catalog

***Asterisms

***R = Rükl Index Moon Map

Data Sources: HistoryOrb.com (Today in History), Distant Suns (max), Lunar 100 Sky & Telescope Magazine & The Astronomical A lmanac (US Navy)

Key to Geocentric Ephemeris of the Moon: http://astropixels.com/ephemeris/moon/moonkey.html
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WELCOME NEW MEMBERS
New STARS IN THE FWAS UNIVERSE!
Nadya Shariff
Rushan* Shariff
Numair* Shariff
* = Young Astronomer

Recent FWAS Member AL Awards
Patrick Scott MacDonald—Earth Orbiting Satellite Award

Congratulations!

Young Astronomers

T

here will be no Young Astronomer meeting
for December. We will resume meetings
on Saturday, January 18th of the new
year. But this doesn't mean there isn’t anything to
observe in December. Take this opportunity to use
your Handbooks and learn more and explore more
just from your backyard. Learn a few constellations,, observe Venus or Jupiter, or Comet
Lovejoy, or the Orion Nebula, or the Pleiades.
There are lots to look at even though we aren’t
DECEMBER 2013

meeting this month. We look forward to seeing
you all this next month. Happy Holidays and Happy New Year!
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Book/Video Reviews
By: Matt McCullar, FWAS

The Search for Extraterrestrial Intelligence
by Thomas R. McDonough

T

he universe is a
mighty big place. Astronomers
(professional and amateur)
are looking for needles in the
biggest haystack there is: intelligent life among the stars.
Sensitive antennas and radio
receivers are constantly scanning the skies, listening for
any radio signal that doesn’t
belong there. Even as you
read this, the search for extraterrestrial
intelligence
goes on.
Thomas McDonough earned
his Ph.D. in astrophysics,
worked at Jet Propulsion Laboratory, and has lectured at
Caltech, so he knows what is
fact and what is fiction. His
writing style is easy to follow
and understand. He covers
so many ideas in this book
that I’ll have to omit a few
here for reasons of space.

The first truly scientific paper on SETI was published
in 1957. This was about the same time that the first
artificial satellite was launched, and the first serious
SETI search took place
(Project Ozma). Many other searches have since resulted, some in other
countries.
Some SETI
searches are privately
funded. So far, no positive
results have been forthcoming; SETI certainly
teaches patience. And yet,
according to McDonough,
“There are billions of galaxies, each containing billions of stars. This is the
single most important reason for optimism in the
search for life. In a universe so vast, with stars as
numerous as grains of
sand, it is hard to imagine
that the conditions for life
have not arisen elsewhere.”
There is only one mathematical equation in the
book, but it is a very important one: the Drake
equation (named after
Frank Drake, the astronomer who helped start SETI). And all the variables are
unknowns: How many stars are there in our Milky
Way galaxy? How many of these stars have planets?
How many of these planets are suitable for life? How
many of the “nice” planets actually develop life?
How many of those develop intelligent life? How
many of those develop civilizations with technology
capable of interstellar communication? How long do
those civilizations last? Drake put all of these con-

The Search for Extraterrestrial Intelligence
by Thomas R. McDonough
Published 1987 by John Wiley & Sons
244 pages
ISBN 0-471-84684-8

A good chunk of The Search for Extraterrestrial Intelligence discusses the history of humanity just getting
used to the idea of other civilizations in the universe.
The story of SETI (Search for Extra-Terrestrial Intelligence) is the story of humanity’s advancement in
thinking. Long ago, in some parts of the world, the
thought of other planets with life was discussed
openly and seriously; in other areas, such discussions
could get you burned at the stake. Then and now, a
lot of highly educated, intelligent people have put
PAGE 6

some serious thought into the possibility of extraterrestrial life.
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The Once and Future FWAS
By Shawn Kirchdorfer

T

he end of December marks two
distinct
milestones
for
FWAS. It marks the close
of the first 25 years of publication of the Prime Focus newsletter, it also marks the beginning of the 65th anniversary of
the founding of our club.

of chemical film processing.
It

Thanks to Craig Lindsey, a former and
current FWAS member, who provided us
with 22 issues of the Prime Focus newsletter
from the 1990s going back to 1989. These issues
are full of historical club information that had been lost
until now. Within the issues were details on how and sometimes where, the club met, functioned and celebrated the
hobby we all love.
Fortunately in the November 1989 issue there was a very
detailed republishing of an article on the
history of FWAS by then member Dr. Tom
Duff. This several-paged article chronicled
FWAS from its earliest days until the original publish date of January 1988, which is
stated as the inaugural issue of Prime Focus. The inaugural date of the club's
newsletter had been lost until now, and
several of the club officers from the 80's
and 90s had been lost as well, until now.
Some of the most interesting things were
the club activities and articles submitted
by club members. The regular feature
articles by those members were also very
informative. They showed a club before
the Internet and before ready access to
tables and celestial data which had to be
manually compiled and published rather
than being pre-packaged by other websites for ready use and instantly accessible. My how times have changed.

All of the available historical Prime Focus
issues have now been scanned into PDF
format and posted for FWAS members to
read and use as resources from now on.
You can access these archived Prime Focus issues from our club's Yahoo eGroup
by going to the FILES>PRIMEFOCUS folder and clicking on the document called
"Prime Focus Archive Link". There you
will find the hidden URL on our club website to access them.

Article about Charlie Mary Noble in
the November 1990 issue of Prime
Focus

There were also lots of articles about astrophotography
which in the pre-CCD era were all about film emulsions and
processing techniques. Now the discussion is mainly image
stacking and processing through software without the hassle
DECEMBER 2013

had been mentioned several
months ago in one of the meetings
that there is an effort being made
by several members to help
piece together the "lost History of FWAS", and these
copies of past newsletters have
been invaluable in filling in some of
that lost club history. Dan Smith has
also made initial steps to comb the Oscar
Monnig archives for more FWAS related information. So we hope to find out more about
the club's history from that potential treasure trove. Also
Trista (Tree) Opperman provided me with a CDROM full of
photos from the early 2000's up until the current years as
well as some information given to her from long time member John Dowell about his time as a Junior Astronomer when he was a kid. I am
working to compile all of this into an organized archive for club use.

As has been asked before, if you have
ANY photos, documents, news articles,
etc. relating to the history of FWAS,
please don't hesitate to get them to either Matt McCullar or myself and we will
scan them and return the items to you.

Here’s looking forward to the 65th anniversary year of FWAS
in 2014. e
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Al Observing Club
Highlight Of The Month
ASTERISM OBSERVING PROGRAM
Observing Experience

B e g i n n e R

M

ost of us know what an asterism is - an image within a larger constellation or spanning across several
constellations but not a proper constellation in itself. The most common asterisms we think of are
"The Big Dipper" in Ursa Major, the "Teapot" in Sagittarius, or the massive "Summer Triangle" spanning across Lyra, Aquila and Cygnus. There are, however, many more asterisms to be seen out there and the Astronomical League's Asterism Observing Program is a nice beginners program to introduce you to these little gems.
I was surprised to find that there were more than a few dozen let alone hundreds of asterisms that are recognized
enough to be used for a program like this one.
To qualify for the program certificate and award pin, you need to observe and sketch 100 asterism form the list
they provide. You can use your own log sheets but must include the designated information, or you can use a log
sheet created by the Royal Astronomical Society of Canada. The link to that is found on the AL Asterism Program
web page.
The list is divided into three sections being telescopic, binocular and naked-eye. The requirements state that, from
that list you must submit a least five (5) naked-eye asterisms, and you cannot use Go-To scopes to find any of the
asterisms either. However the list on the provided spreadsheet only has 101 objects listed so you'd basically have
to view more than those five (there are eight total) naked-eye asterisms anyway.
This program also solicits new "pictures" that you might
find that are not on the list. If you find a group of stars
that reminds you of something, the program coordinators whole heartedly request that you submit it to them
and it might get added to the list in the future. But it will
not count toward your 100 asterisms for this current program award.
This is an interesting observing program and easily within
the experience level of beginners, but may also appeal to
the more experienced hobbyist who may not have seen
many of the asterisms listed. e
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Constellation of The Month
TAURUS
NGC 1514

NGC 1746/1758

NGC 1647

NGC 1435

NGC 1555

Marking the shoulder of The Bull, M45 The Pleiades is perhaps the most beautiful binocular target in the night sky. A telescope with low magnification will bring out a chain
of stars running through the middle like a row of pearls.
M1 The Crab Nebula is what remains of a very bright supernova seen from Earth in
1054. It shone so brightly (about four times brighter than Venus) that it was quite visible during daylight hours.
NGC 1514 (aka The Crystal Ball Nebula) a nice planetary nebula with a dim outer
shell and a bright inner shell; the inner shell has a blobbed appearance.
Aldebaran is the brightest star in Taurus and distinctly orange-hued. The giant star is
in the late stage of its life-cycle: having burnt off its hydrogen, it's currently fusing helium into carbon.
Taurus also has a number of famous deep sky objects, in addition to the Crab Nebula
supernova, there is Hind’s Variable Nebula (NGC 1555), the faint colliding galaxies
NGC 1410 and NGC 1409, The open clusters NGC 1647, NGC 1746 and NGC 1758,
the Crystal Ball Nebula (NGC 1514), and the Merope Nebula (NGC 1435). e

Source: http://www.constellation-guide.com/constellation-list/taurus-constellation/ & http://en.wikipedia.org/wiki/Taurus_(constellation)
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MYTHOLOGY—Taurus
Taurus

constellation

has

been

known since at least the Early
Bronze Age, when it marked the
Sun’s location during the spring
equinox. It has been associated
with the bull in many cultures
and

mythologies:

Greek

and

Egyptian among other, and even
going back to Ancient Babylon.
Depictions

of

Taurus

and the

Pleiades star cluster have even
been found in a cave painting at
Lascaux, dating back to 15,000
BC. Both the constellation and
the Pleiades have been known in many indigenous cultures and referred to as the bull and
the seven sisters, which indicates a common origin for the names.
In Greek mythology, Taurus is usually associated with Zeus, who adopted the shape of a bull
in order to seduce and abduct Europa, the beautiful daughter of the Phoenician King Agenor.
Zeus mingled with the king’s herd and, being the most handsome bull there, he got Europa’s
attention. When she sat on his back, he rose and headed for the sea. Zeus carried Europa
all the way to Crete, where he revealed himself and lavished the princess with presents.
The two had three sons together, including Minos, who grew up to be the famous king of
Crete, who built the palace at Knossos where bull games were held and who also sacrificed
seven young boys and girls to the Minotaur each year. Zeus later commemorated the bull by
placing it among the stars.
An alternative interpretation associates Taurus with the nymph Io, whose line Europa was descended from, who was also seduced by Zeus and then transformed into a heifer when the
two were nearly caught by Hera.
Babylonian astronomers called the constellation MUL.APIN, or “The Heavenly Bull.” In the Epic
of Gilgamesh, one of the earliest literary works from Mesopotamia, Gilgamesh faces the Bull
of Heaven sent by the goddess Ishtar to kill the hero after he had rejected her advances.
Gilgamesh is sometimes associated with the nearby Orion, another ancient constellation, and
the two constellations are depicted as Gilgamesh and the bull in combat.

e

Text Source: http://www.constellation-guide.com/constellation-list/taurus-constellation/ | Image source: Stellarium
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(Continued from page 6)

cepts into one equation. If the
optimists are right, there are
thousands or even millions of civilizations communicating right
now, and all we have to do is be
clever enough to detect them.
However, according to the author, “Until we understand how
life arose here, it’s impossible to
estimate the odds of its developing on other worlds.”

“Long ago, in some
parts of the world, the
thought of other
planets with life was
discussed openly and

seriously; in other
It is important to remember,
however, that not all astronoareas, such discussions
mers are convinced there is intelligent life elsewhere. Some say
could get you burned at
we are totally alone. Perhaps the
universe as it is contains just
the stake.”
enough material to support one
planet’s worth of life. Or maybe
we are just the very first civilization to develop. Maybe the universe can’t support life different
from us. If there are other intelligent beings out there, where are they?
The Search for Extraterrestrial Intelligence discusses
how life on other worlds might (or might not) resemble ours. What will happen if SETI is successful?
The effect on our society might be akin to the shock
experienced by primitive human cultures when they
came into contact with technologically more advanced ones. What would we say? How would we
say it? And who would provide the response? How
would our civilization change as a result? What
about our own religious beliefs? Are we even ready
for this?
One of the growing headaches of SETI is the crowded sky. We live within a cloud of communications
satellites, clogging the skies with radio pollution to
SETI observers. Our own signals may prevent us
from seeing E.T.s. “If we don’t do SETI now, in a few
years it may become impossible to do from Earth.”
If you have an idea for an article, have astronomical related photos or an astronomy project you’ve done, and
you’d like to share or want to contribute to the newsletter
in any other way, please contact the editor at primefocus@fortworthastro.com or through the club’s Yahoo!
eGroup forum.

DECEMBER 2013

The Search for Extraterrestrial
Intelligence was published in
1987 -- too early to have discussed the “SETI at Home” program, but it does touch on the
early possibility of the hardware.
Since publication we have
learned of the existence of a
great many exoplanets (planets
orbiting other stars); it may well
be that planetary development is
a normal byproduct of stellar
development. Another thing the
book doesn’t mention is the possibility that even if we do eventually receive some signal from another civilization, we won’t be
able to decipher it; we can’t even
communicate fluently with other
species on our own planet. Yet.
Very thought provoking, well illustrated, with plenty of photographs, artwork and cartoons.
Recommended. e

FULL MOON NAME

December
“Full Cold Moon”
This
is
the
month
when
the winter cold fastens its grip
and the nights become long
and dark. This full Moon is also
called the Long Nights Moon by
some Native American tribes.
Source: OId Farmer’s Almanac
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Newsletter:
The FWAS newsletter, Prime Focus,
Focus, is published monthly. Letters to
the editor, articles for publication, photos you’ve taken, personal
equipment reviews, or just about anything you would like to have
included in the newsletter that is astronomy related should be sent
to: primefocus@fortworthastro.com
Meetings:
FWAS meets at 7:00 PM on the third Tuesday of the month at the
UNT Health Science Center – Research & Education Building, Room
100; 3500 Camp Bowie Blvd; Ft. Worth. Guests and visitors are always
welcome.
Outreach:
Items regarding FWAS Outreach activities, or requests for FWAS to
attend an event, should be sent to: outreach@fortworthastro.com
Young Astronomers:
FWAS’ youth activities (known as YA!) meet on the 3rd Saturday of
every month between 7pm and 9pm (check our calendar for time
changes throughout the year - determined by seasonal sunset times).
This group meets for one hour at the Parkwood Hill HOA Club House 5573 Eastwedge Dr., Fort Worth, TX 76137. YA! Coordinators:
ya@fortworthastro.com
FWAS Annual Dues:
$40 for adults / families & households
$20.00 for students (half(half-price Dec 1 thru May 31); Membership runs
June 1st through May 31st. Please make checks payable to:
Fort Worth Astronomical Society
See our Secretary/Treasurer for more info:
secsec-treas@fortworthastro.com
Cash and checks should be paid inin-person at the next indoor meeting,
or checks can be mailed in the traditional way. Members should
check the eGroup for the latest postal mailing address listed by the
Secretary/Treasurer.
Credit card payments (for existing membership renewals only) can be
made through our PayPal link (private link is on the club’s Yahoo
eGroup – no PayPal account required).
Discount Magazine Subscriptions:
Sky & Telescope, Astronomy, and StarDate (McDonald Observatory)
magazines are available for discounted subscription rates through our
association with the NASA Night Sky Network and the Astronomical
Society of the Pacific. The link can be found on the club’s Yahoo
eGroup. (Members Only)
Astronomical League Membership:
Your FWAS membership gives you associate membership in the Astronomical League. This gives you access to earn various observing
certificates through the AL observing clubs. You also receive their
quarterly magazine, Reflector.
Reflector. AL Observing clubs: http://
tinyurl.com/7pyr8qg
Fort Worth Museum of Science & History Monthly Star Parties:
FWAS, as part of our historical relationship with the Noble Planetarium,
um, participates in the monthly museum star parties by supplying the
telescopes and manning to expose the public to amateur astronomy
as a hobby, and to possibly spark interest in joining our club. This is
an excellent opportunity to socialize with and to get advice or help
with your own equipment from other FWAS members. FWMSH star
party schedule: http://tinyurl.com/bosbwqa
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That’s a Fact!
The Drake Equation was proposed by astronomer Frank Drake to work out how many civilizations there could be in our galaxy - and the
figure is potentially in the millions. e

The Drake equation is:

N = R* • fp • ne • fe • fi• fc • L
where:
N = the number of civilizations in our galaxy
with which radio-communication might be possible (i.e. which are on our current past light
cone);
and
R* = the average rate of star formation in our
galaxy
fp = the fraction of those stars that have planets
ne = the average number of planets that can potentially support life per star that has planets
fl = the fraction of planets that could support
life that actually develop life at some point
fi = the fraction of planets with life that actually
go on to develop intelligent life (civilizations)
fc = the fraction of civilizations that develop a
technology that releases detectable signs of
their existence into space
L = the length of time for which such civilizations release detectable signals into space.
A spreadsheet that allows you to plug in numbers can be found on the Astronomical Adventures Drake Equation Tutorial page. e
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Club Meeting Minutes— November 19th, 2013
Lewis Westerfield, Secretary-Treasurer

CALL TO ORDER
President Jim Murray called the meeting to order after a
short video about the FWAS was played. He welcomed
members and guests. He then gave some brief information
about the club, the club’s observing site, the club’s affiliation with the Astronomical League, and the club’s website.
Finally, Jim introduced the club officers, board members,
and the FWMSH liaison.

PRESENTATION
Members John Dowell and Jim Craft gave a presentation on
mirror making. John talked about the basics of telescope
mirrors, materials needed to make mirrors, the equipment
needed for the process, and how to prepare the mirror for
grinding. He then talked about grinding and polishing materials, grinding techniques, and how to measure the focal
length of the mirror you’re grinding . Next Jim talked about
mirror testing and figuring. He defined various testing methods including the Foucault, Rhonchi, and Cowder test mask
procedures. Finally, he went over the technique of correcting the mirror to a parabola which enhances the images
obtained from your homemade telescope.

There will be a Moon Talk at the University of Arlington on
12/8/2013. Anyone interested is welcome to attend. Watch
the eGroup for more information.
Next year marks the 65TH anniversary of the FWAS. Possible
events may be planned to celebrate this milestone. More to
come on this issue.
Jim Murray presented the annual budget. He also reported
that there needs to be an annual audit of the club’s finances. Bill Nichols asked for 2 volunteers to help with this and 2
members quickly volunteered to help.
The club purchased time on the “Sky Cube”, a satellite to be
launched to the ISS 12/15/2013 and the later released into
orbit around the Earth. It will take pictures from space and
send messages from our club back down to Earth. More information about this can be found at southernstars.com.
Jerry Keith is developing a new website and asked the club if
it was okay to post a link to the club’s website on it. Jim said
he will discuss it with the board members.

OLD BUSINESS
A brief business meeting was held. Lewis reported no new
significant changes in the club’s financial status.

Thank you, John and Jim.
Jerry Keith gave a brief tour of the constellation Cassiopeia
that included interesting objects that can be observed in this
area of the sky.

The Astronomical League has numerous observing clubs
available to club members. Information can be found on the
AL website.

Thank you, Keith.
Cool FWAS stuff can be purchased from Café Press. The special link to access the website can be found on the eGroup.

NEW BUSINESS
There will be a “Not just for Novice Night” event at the dark
site 11/30/2013. Everyone is welcome. Hot chocolate and
coffee will be available. Watch the eGroup for info.

ADJOURN
The meeting was adjourned.

The Holiday party will be 12/7/2013 at Nikki’s Italian Bistro
in North Richland Hills. RSVP online if you plan to attend.
Cost is $22.00 for adults and children can order off the
menu. Appetizers will be available before dinner. There will
be the traditional White Elephant exchange and door prizes
will be awarded.
Sara Littler, FWMSH liaison, reported that the FWMSH Planetarium has 2 new shows that will be playing. There will be
a moon watch event at the museum 11/23/2013. All are
welcome to attend.

The Rosette Nebula - photo by FWAS member Jerry Keith
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Palo Pinto Mountains State Park Star Party
November 2, 2013
Hosted by the Fort Worth Astronomical Society, the Texas Astronomical Society, Strawn Chamber of Commerce
and Palo Pinto Mountains State Park
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Comet Lovejoy, Taken by FWAS member Ben
Hudgens, 11/03/2013

Orion Nebula (M42) Taken By FWAS member Brian
Wortham, 11/03/2013
The Milky Way, taken by FWAS member Rick Ruiz, at the
Palo Pinto State Park Star Party, 11/02/2013

Have an interesting photo you’ve taken of the sky? Discovered a technique and want to show the results to fellow FWAS members? Submit your photos to primefocus@fortworthastro.com or send them in the Yahoo! eGroup to the attention of the newsletter editor. Your participation in showing off your personal astrophotography is greatly appreciated by all FWAS members.
DECEMBER 2013
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