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Contact information: 
Info Officer (General Info) – info@fortworthastro.com 
Website Administrator – webmaster@fortworthastro.com 

Postal Address: 
Fort Worth Astronomical Society 
c/o Matt McCullar 
5801 Trail Lake Drive 
Fort Worth, TX 76133  
Web Site: http://www.fortworthastro.org  (or .com) 
Facebook: http://tinyurl.com/3eutb22 
Twitter: http://twitter.com/ftwastro 
eGroup (members only): https://fwas.groups.io/  

Officers (FY 2022):  
President – Robert Sirkis 
Vice President –  TBA 
Tres – John Giromini  

Secretary—M. Monica Merritt 

Board Members: 
2022-2024 
 Zach Smith 
 Bill Hall 
2022-2023 
 Robert Cargill 
 Phil Stage 
 
 
 
 
 
 
 
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 (When one is available) 

• 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 

I ns id e  th is  i s s ue :  

Cover Photo: IC405 

 Coutesy of  
Hubble\ESA 

The Fort Worth Astronomical Society (FWAS) was founded in 1949 and is a non-profit 501(c)3 
scientific educational organization, and 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. 

Page 

E d i t o r :   

G e o r g e  C .  L u t c h  
 

I s s u e  C o n t r i b u -

t o r s :   

H u b b l e \ E S A  

W i k i p e d i a  

 

 Club Calendar  3 

Tandy Hills Star Party Info 4 

Cloudy Nights Book Review 5,6 

Celestial Events 7 

Constellation of the Month 8,9,10,11,12 

ISS visibility info 13 

Planetary Data chart 13 

Sky Chart for Month 14 

Lunar Calendar 15 

Lunar Info 16 

Meeting Minutes 17,18 

Fundraising/Donation Info 19,20 

FWAS Foto Files 21 

  

mailto:info@fortworthastro.com
mailto:webmaster@fortworthastro.com
http://www.fortworthastro.org/
http://tinyurl.com/3eutb22
http://twitter.com/ftwastro
https://fwas.groups.io/
http://tinyurl.com/75hjajy


 

December 2022                                                     FORT WORTH ASTRONOMICAL SOCIETY                                                             PAGE 3 

See our full FWAS Event Calendar at:  

http://www.fortworthastro.com/meetings.html   

for the latest updates on what our club has scheduled 

FQ 

Sun Mon Tue Wed Thu Fri Sat 

    1 2 3 

4 5 6 7 8 9 10 

11 12 13 14 15 16 17 

18 19 20 21 22 23 24 

25 26 27 28 29 30 31 

       

Click calendar icons above to see details of bright ISS passes this month. 

Moon Apogee  

Moon Perigee  

FWAS 

APSIG 

Meeting 

FWAS 

Holiday  

Party 

Watch your  

Mail for Info. 

D e c e m b e r  2 0 2 2  
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Tandy Hills Prairie Sky/Star Party: Astronomy—

Community Engagement 
 
 
Established in 1949, FWAS is one of the first adult 
amateur astronomy clubs formed in the country 
and one of the largest. . 

Members will have several telescopes set up at Tan-
dy Hills for viewing the night sky. 

Free & open to the public. All ages welcome. Family/
kid-friendly - No dogs - Coolers welcome  

More details at the NASA website: Fort Worth As-
tronomical Society | FWAS Events | Night Sky Net-
work (nasa.gov)  
 
S t a r  p a r t y  E t i q u e t t e :  h t t p : / /
www.fortworthastro.com/etiquette.html 

WHEN:  None for December 

Check the tandy hills facebook page as well as 
their web page for any announcments 
Prairie Sky / Star Party — Friends of Tandy Hills  

https://nightsky.jpl.nasa.gov/event-list.cfm?Club_ID=659
https://nightsky.jpl.nasa.gov/event-list.cfm?Club_ID=659
https://nightsky.jpl.nasa.gov/event-list.cfm?Club_ID=659
http://www.fortworthastro.com/etiquette.html
http://www.fortworthastro.com/etiquette.html
https://www.tandyhills.org/prairie-sky-/-star-party
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I am reviewing three books at once this month because they 
all cover the same subject: the astronauts in the early days of 
America's manned space program and their families.  The 
Right Stuff pretty much started the ball rolling in terms of 
looking more deeply into the backgrounds and personal lives 
of the astronauts for the first time.  Many of the details de-
scribed had never been publicly discussed before.  We Seven 
was published much earlier, but it did not go into nearly as 
much detail and was pretty much written as a way to help 
sell the program to the American public.  The Astronaut 
Wives Club tells the stories of the women who helped their 
husbands get into space and how doing so affected the lives 
of themselves and their children.   

 

The Right Stuff features massive paragraphs of deeply de-
scriptive thoughts, but it reads rather quickly.  Author Tom 
Wolfe paints a very visual picture, sometimes grisly.   

 Deciding who exactly should fly the first manned 
spacecraft was an awesome job, be-
cause so many things were yet un-
known.  Due to lack of space, maxi-
mum height and weight require-
ments restricted the talent pool.  
Experienced military pilots fit the bill.  
But even they would be tested like no 
human beings had ever been tested 
before.  NASA started with over 500 
candidates and kept thinning the 
herd until they got down to seven.   

 Tom Wolfe wrote that he 
heard from many pilots and widows 
of pilots as a result of The Right Stuff, 
and “almost all seemed grateful that 
someone had tried – and it had to be an outsider – to put 
into words certain matters that the very code of the pilot 

rules off-limits in conversation.  These... matters... add up to 
one of the most extraordinary and most secret dramas of the 
20th century.” 

 What exactly is “the right stuff”?  Wolfe spends pag-
es and pages describing what it is and what it isn't: Behavior 
and mentality of military pilots, and being a part of an ex-
tremely exclusive fraternity.   

 The book describes the early days of flight test at 
Edwards AFB; Chuck Yeager breaking the sound barrier with 
the X-1; gory details of medical examinations and psychologi-
cal tests; how the astronauts learned to deal with the public; 
how they rebelled against doctors and administrators; and 
how the space program profoundly changed their lives.       

 The Right Stuff made the first astronauts more hu-
man, for better and for worse.  It remains an excellent book 
and was made into an excellent movie.   

  

 

We Seven is a good read.  Ostensibly it was written by the 
Mercury Seven astronauts, in individual accounts.  But I think 
it was all ghost-written by a Life magazine writer, as the en-
tire book comes across as having just one voice.  Given the 
strenuous and grueling training schedules the astronauts 
had, where would they have found the time to write?  Be-
sides, Life had the exclusive contract to the astronauts' sto-
ries and the articles that appeared under their names in the 
magazine were actually written by professional writers.   

 The astronauts try to get across the idea that they 
were members of a team.  They describe technical character-
istics of the Mercury spacecraft and how it was designed and 
manufactured.  They provide details and anecdotes of the 
launch, the landing, weightlessness and training.   

 We Seven was published in 
1962 (covering only the first few 
Mercury flights) and even then the 
book submitted evidence that the 
accidental sinking of Gus Grissom's 
Liberty Bell 7 capsule was not his 
fault.  Grissom describes his near-
drowning.   

 Each astronaut discusses his 
background, where he grew up, how 
he got interested in flying and his 
military career.  When it came to 
astronaut selection, Glenn wrote, 
“Some of the tests were psychologi-
cal, to measure our maturity and 

(Continued on page 6) 

Media Reviews 
Media reviews by Matt J. McCullar, FWAS 

The Right Stuff 
by Tom Wolfe 

We Seven 

by The Astronauts Themselves: M. Scott Carpenter; L. Gordon 
Cooper, Jr.; John H. Glenn, Jr.; Virgil I. Grissom; Walter M. 
Schirra, Jr.; Alan B. Shepard, Jr.; Donald K. Slayton 

The Astronaut Wives Club 

by Lily Koppel 

The Right Stuff 

Published by Farrar, Straus & Giroux – 1979  

437 pages 

We Seven 

Published by Simon & Schuster – 1962 

473 pages 

The Astronauts Wives Club 

Published by Grand Central Publishing – 2013 

ISBN 978-1-4555-0325-4 
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alertness and see what motivated us.  From some of the 
strange questions the doctors asked us, it was hard to imag-
ine what they were really looking for.” 

 Among other John Glenn quotes: “One of the 
things that surprised me most about the flight was the per-
centage of the earth which was covered by clouds.  They 
were nearly solid over Central Africa and extended out over 
most of the Indian Ocean and clear across the Pacific...  It 
was dark now, and the ocean itself was covered with a thick 
layer of clouds.  But I could see bright flashes of lightning 
inside the clouds.  The weather people had wondered 
whether I would be able to see lightning from such a high 
altitude.  The flashes showed up brilliantly, like flashbulbs 
being popped off behind a white sheet.  Each flash lit up an 
entire bank of clouds...  I did see a few stars during the day, 
shining against the black sky.  But they were far more clear 
at night.  The stars that I saw at night were of some help in 
delineating the horizon so I could control the attitude of the 
capsule.”  

 Gus Grissom: “At some point, through the center 
of the window, I saw a faint star.  At least I thought it was a 
star, and I reported that it was.  It seemed about as bright 
as Polaris.  John Glenn had bet me a steak dinner that I 
would see stars in the daytime, and I had bet him I would 
not.  I knew that without atmospheric particles in space to 
refract the light, we should be able to see stars, at least the-
oretically.  But I did not think I would be able to accommo-
date my eyes to the darkness fast enough to spot them.  As 
it turned out, John lost his bet.  It was Venus that I saw, and 
Venus is a planet.  John had to pay me off, after all.” 

 

 

The space program was rough on the astronauts' wives.  
Their husbands were gone most of the time, leaving them 
to handle family responsibilities and troubles alone.  It was 
probably one of NASA's greatest mistakes in its early years 
that they provided very little support (and few instructions) 
to the astronauts' wives and families.  So the wives clung to 
each other for support in The Astronaut Wives Club.  The 
book covers the spouses of the Mercury, Gemini and Apollo 
astronauts.   

 Curiously, many of the original astronauts did not 
bond very strong friendships with one another, although 
most of their wives did, and the women remained close for 
decades.  Another sad fact of the space program is that 
most astronaut marriages did not last.  The book describes 
what each astro-wife did during her later years, what her 
children did with their lives, and so on.   

 Just try to imagine what it was like being an astro-
naut in the 1960s.  Then try to imagine what it was like be-
ing married to one.  It takes an enormous amount of stress 
to put anything in space – technical, physical and mental.  
And for all the stress, the appearance of a happy home life 
was considered mandatory.  According to author Koppel, 

“Divorce was taboo at the space agency, which believed 
that stable home lives were essential for success in orbit.  
One of the first among NASA's many unofficial rules was: if 
you don't have a happy marriage, you won't have a space-
flight.”   

 Among other complications: “The astronauts were 
enormously competitive.  Anything, no matter how insignifi-
cant, might become a test of their manhood.  So they had to 
prove themselves to their peers, all of the time.  Even at a 
friendly astronaut barbecue, the boys would jockey for posi-
tion to be the one manning the grill.  When the wives were 
together, they tried to avoid talking about their husbands' 
competition because it was so ferocious.” 

 Even with all the war stories, The Astronaut Wives 
Club is a fascinating look into another exclusive group of 
brave, strong people.  Koppel writes very well and I learned 
a great deal.   

 

 

The End  

(Book Review—Continued from page 6) 
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C E L E S T I A L  E V E N T S  T H I S  M O N T H  

(* Times are Local) D a t a  S o u r c e :  N A S A  S K Y C A L  -  S K Y  E V E N T S  C A LE N D A R  

Dec 01  18:52  Jupiter 2.5°N of Moon 

    05  06:39  Moon at Ascending Node  

    06  13:26  Pleiades 2.7°N of Moon 

    07  22:08  FULL MOON  

    07  22:21  Mars 0.5°S of Moon: Occn. 

    07  22     Mars at Opposition  

    11  01:06  Pollux 1.8°N of Moon 

    11  18:30  Moon at Apogee: 405869 km 

    14  07     Geminid Meteor Shower 

    16  02:56  LAST QUARTER MOON  

    18  07:37  Spica 4.1°S of Moon 

    19  19:36  Moon at Descending Node  

    21  09     Mercury at Greatest Elong: 20.1°E 

    21  15:48  Winter Solstice  

    21  16:43  Antares 2.3°S of Moon 

    22  15     Ursid Meteor Shower 

    23  04:17  NEW MOON  

    24  02:32  Moon at Perigee: 358270 km 

    24  05:29  Venus 3.5°N of Moon 

    24  12:31  Mercury 3.8°N of Moon 

    26  10:11  Saturn 4.0°N of Moon 

    29  01     Mercury 1.4°N of Venus 

    29  04:29  Jupiter 2.3°N of Moon 

    29  19:21  FIRST QUARTER MOON 

http://eclipse.gsfc.nasa.gov/SKYCAL/SKYCAL.html
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Characteristics 

Auriga is a constellation in the northern celestial hemisphere. It is one of the 88 modern constellations; it was 
among the 48 constellations listed by the 2nd-century astronomer Ptolemy. Its name is Latin for '(the) chariot-
eer', associating it with various mythological beings, including Erichthonius and Myrtilus. Auriga is most promi-
nent during winter evenings in the northern Hemisphere, as are five other constellations that have stars in 
the Winter Hexagon asterism. Because of its northern declination, Auriga is only visible in its entirety as far 
south as -34°; for observers farther south it lies partially or fully below the horizon. A large constellation, with an 
area of 657 square degrees, it is half the size of the largest, Hydra. 

Its brightest star, Capella, is an unusual multiple star system among the brightest stars in the night sky. Beta 
Aurigae is an interesting variable star in the constellation; Epsilon Aurigae, a nearby eclipsing binary with an 
unusually long period, has been studied intensively. Because of its position near the winter Milky Way, Auriga 
has many bright open clusters in its borders, including M36, M37, and M38, popular targets for amateur astron-
omers. In addition, it has one prominent nebula, the Flaming Star Nebula, associated with the variable star AE 
Aurigae. 

In Chinese mythology, Auriga's stars were incorporated into several constellations, including the celestial em-
perors' chariots, made up of the modern constellation's brightest stars. Auriga is home to the radiant for 
the Aurigids, Zeta Aurigids, Delta Aurigids, and the hypothesized Iota Aurigids. 

Deep-sky objects 

Auriga has the galactic anticenter, about 3.5° to the east of Beta Aurigae. This is the point on the celestial sphere opposite 
the Galactic Center; it is the edge of the galactic plane roughly nearest to the solar system. Ignoring nearby bright stars in the 
foreground this is a smaller and less luminous part of the Milky Way than looking towards the rest of its arms or central bar and 
has dust bands of the outer spiral arms.[90][108] Auriga has many open clusters and other objects; rich star-forming arms of the 
Milky run through it. The three brightest open clusters are M36, M37 and M38, all of which are visible in binoculars or a small 
telescope in suburban skies.[2] A larger telescope resolves individual stars. Three other open clusters are NGC 2281, lying close 
to ψ7 Aurigae, NGC 1664, which is close to ε Aurigae, and IC 410 (surrounding NGC 1893), a cluster with nebulosity next to IC 
405, the Flaming Star Nebula,[2] found about midway between M38 and ι Aurigae. AE Aurigae, a runaway star, is a bright varia-
ble star currently within the Flaming Star Nebula.[42]  

M36 (NGC 1960) is a young galactic open cluster with approximately 60 stars, most of which are relatively bright; however, only 
about 40 stars are visible in most amateur instruments.[90] It is at a distance of 3,900 light-years and has an overall magnitude 
of 6.0; it is 14 light-years wide.[10][18][42] Its apparent diameter is 12.0 arcminutes.[90] Of the three open clusters in Auriga, M36 is 
both the smallest and the most concentrated, though its brightest stars are approximately 9th magnitude. [11] It was discovered 
in 1749 by Guillaume Le Gentil, the first of Auriga's major open clusters to be discovered. M36 features a 10-arcminute-wide 
knot of bright stars in its center, anchored by Struve 737, a double star with components separated by 10.7 arcseconds. Most 
of the stars in M36 are B type stars with rapid rates of rotation.[42] M36's Trumpler class is given as both I 3 r and II 3 m. Besides 
the central knot, most of the cluster's other stars appear in smaller knots and groups.[90]  

C o n s t e l l a t i o n  o f  T h e  M o n t h  

Auriga 

https://en.wikipedia.org/wiki/Northern_celestial_hemisphere
https://en.wikipedia.org/wiki/List_of_constellations
https://en.wikipedia.org/wiki/Constellation
https://en.wikipedia.org/wiki/Ptolemy
https://en.wikipedia.org/wiki/Latin
https://en.wikipedia.org/wiki/Erichthonius_of_Athens
https://en.wikipedia.org/wiki/Myrtilus
https://en.wikipedia.org/wiki/Northern_Hemisphere
https://en.wikipedia.org/wiki/Winter_Hexagon
https://en.wikipedia.org/wiki/Asterism_(astronomy)
https://en.wikipedia.org/wiki/Declination
https://en.wikipedia.org/wiki/Hydra_(constellation)
https://en.wikipedia.org/wiki/Capella_(star)
https://en.wikipedia.org/wiki/Star_system
https://en.wikipedia.org/wiki/Beta_Aurigae
https://en.wikipedia.org/wiki/Beta_Aurigae
https://en.wikipedia.org/wiki/Variable_star
https://en.wikipedia.org/wiki/Epsilon_Aurigae
https://en.wikipedia.org/wiki/Milky_Way
https://en.wikipedia.org/wiki/Open_cluster
https://en.wikipedia.org/wiki/Messier_36
https://en.wikipedia.org/wiki/Messier_37
https://en.wikipedia.org/wiki/Messier_38
https://en.wikipedia.org/wiki/Nebula
https://en.wikipedia.org/wiki/Flaming_Star_Nebula
https://en.wikipedia.org/wiki/AE_Aurigae
https://en.wikipedia.org/wiki/AE_Aurigae
https://en.wikipedia.org/wiki/Radiant_(meteor_shower)
https://en.wikipedia.org/wiki/Aurigids
https://en.wikipedia.org/w/index.php?title=Zeta_Aurigids&action=edit&redlink=1
https://en.wikipedia.org/wiki/Delta_Aurigids
https://en.wikipedia.org/w/index.php?title=Iota_Aurigids&action=edit&redlink=1
https://en.wikipedia.org/wiki/Galactic_anticenter
https://en.wikipedia.org/wiki/Galactic_Center
https://en.wikipedia.org/wiki/Milky_Way
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTEThompsonThompson200794%E2%80%93101-90
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTECrossenRhemann2004177-108
https://en.wikipedia.org/wiki/Open_cluster
https://en.wikipedia.org/wiki/Messier_36
https://en.wikipedia.org/wiki/Messier_37
https://en.wikipedia.org/wiki/Messier_38
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTEPasachoff2006-2
https://en.wikipedia.org/wiki/NGC_2281
https://en.wikipedia.org/wiki/Psi7_Aurigae
https://en.wikipedia.org/wiki/NGC_1664
https://en.wikipedia.org/wiki/Epsilon_Aurigae
https://en.wikipedia.org/wiki/IC_410
https://en.wikipedia.org/wiki/NGC_1893
https://en.wikipedia.org/wiki/IC_405
https://en.wikipedia.org/wiki/IC_405
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTEPasachoff2006-2
https://en.wikipedia.org/wiki/AE_Aurigae
https://en.wikipedia.org/wiki/Runaway_star
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTEBurnham1978261%E2%80%93296-42
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTEThompsonThompson200794%E2%80%93101-90
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTEMooreTirion1997130%E2%80%93131-10
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTERidpathTirion200186%E2%80%9388-18
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTEBurnham1978261%E2%80%93296-42
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTEThompsonThompson200794%E2%80%93101-90
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTERidpathTirion200967-11
https://en.wikipedia.org/wiki/Guillaume_Le_Gentil
https://en.wikipedia.org/w/index.php?title=Struve_737&action=edit&redlink=1
https://en.wikipedia.org/wiki/B_type_main-sequence_star
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTEBurnham1978261%E2%80%93296-42
https://en.wikipedia.org/wiki/Trumpler_class
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTEThompsonThompson200794%E2%80%93101-90
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Deep-sky objects(cont) 

M37 (NGC 2099) is an open cluster, larger than M36 and at a distance of 4,200 light-years. It has 150 stars, making it the richest 
cluster in Auriga; the most prominent member is an orange star that appears at the center.[18][11] M37 is approximately 25 light-
years in diameter.[42] It is the brightest open cluster in Auriga with a magnitude of 5.6;[10] it has an apparent diameter of 23.0 
arcminutes.[90] M37 was discovered in 1764 by Charles Messier, the first of many astronomers to laud its beauty. It was de-
scribed as "a virtual cloud of glittering stars" by Robert Burnham, Jr. and Charles Piazzi Smyth commented that the star field 
was "strewed [sic]...with sparkling gold-dust".[42] The stars of M37 are older than those of M36; they are approximately 200 
million years old. Most of the constituent stars are A type stars, though there are at least 12 red giants in the cluster as well.
[42] M37's Trumpler class is given as both I 2 r and II 1 r. The stars visible in a telescope range in magnitude from 9.0 to 13.0; 
there are two 9th magnitude stars in the center of the cluster and an east to west chain of 10th and 11th magnitude stars. [90]  

M38 is a diffuse open cluster at a distance of 3,900 light-years, the least concentrated of the three main open 
clusters in Auriga;[42] it is classified as a Trumpler Class II 2 r or III 2 r cluster because of this.[90] It appears as a 
cross-shaped or pi-shaped object in a telescope and contains approximately 100 stars;[42] its overall magnitude 
is 6.4.[10][11] M38, like M36, was discovered by Guillaume Le Gentil in 1749. It has an apparent diameter of ap-
proximately 20 arcseconds and a true diameter of about 25 light-years. Unlike M36 or M37, M38 has a varied 
stellar population. The majority of the population consists of A and B type main sequence stars, the B type stars 
being the oldest members, and a number of G type giant stars. One yellow-hued G type star is the brightest 
star in M38 at a magnitude of 7.9.[42] The brightest stars in M38 are magnitude 9 and 10.[90] M38 is accompa-
nied by NGC 1907, a smaller and dimmer cluster that lies half a degree south-southwest of M38; it is at a dis-
tance of 4,200 light-years.[18] The smaller cluster has an overall magnitude of 8.2 and a diameter of 6.0 
arcminutes, making it about a third the size of M38. However, NGC 1907 is a rich cluster, classified as a 
Trumpler Class I 1 m n cluster. It has approximately 12 stars of magnitude 9–10, and at least 25 stars of magni-
tude 9–12.[90] 

IC 410, a faint nebula, is accompanied by the bright open cluster NGC 1893. The cluster is thin, with a diameter 
of 12 arcminutes and a population of approximately 20 stars. Its accompanying nebula has very low surface 
brightness, partially because of its diameter of 40 arcminutes. It appears in an amateur telescope with brighter 
areas in the north and south; the brighter southern patch shows a pattern of darker and lighter spots in a large 
instrument.[109] NGC 1893, of magnitude 7.5, is classified as a Trumpler Class II 3 r n or II 2 m n cluster, mean-
ing that it is not very large and is somewhat bright. The cluster possesses approximately 30 stars of magnitude 
9–12. In an amateur instrument, IC 410 is only visible with an Oxygen-III filter.[90] NGC 2281 is a small open 
cluster at a distance of 1,500 light-years. It contains 30 stars in a crescent shape.[18] It has an overall magnitude 
of 5.4 and a fairly large diameter of 14.0 arcseconds, classified as a Trumpler Class I 3 m cluster. The brightest 
star in the cluster is magnitude 8; there are approximately 12 stars of magnitude 9–10 and 20 stars of magnitude 
11–13.[90]  

NGC 1931 is a nebula in Auriga, slightly more than one degree to the west of M36. It is considered to be a diffi-
cult target for an amateur telescope. NGC 1931 has an approximate integrated magnitude of 10.1;[90] it is 3 by 3 
arcminutes. However, it appears to be elongated in an amateur telescope.[109] Some observers may note a 
green hue in the nebula; a large telescope will easily show the nebula's "peanut" shape, as well as the quartet 
of stars that are engulfed by the nebula.[84] The open cluster portion of NGC 1931 is classed as a I 3 p n cluster; 
the nebula portion is classed as both an emission and reflection nebula.[90] NGC 1931 is approximately 6,000 
light-years from Earth and could easily be confused with a comet in the eyepiece of a telescope.[110] 

NGC 1664 is a fairly large open cluster, with a diameter of 18 arcminutes, and moderately bright, with a magni-
tude of 7.6, comparable to several other open clusters in Auriga. One open cluster with a similar magnitude 
is NGC 1778, with a magnitude of 7.7. This small cluster has a diameter of 7 arcminutes and contains 25 
stars. NGC 1857, a small cluster, is slightly brighter at magnitude 7.0. It has a diameter of 6 arcminutes and 
contains 40 stars, making it far more concentrated than the similar-sized NGC 1778. Far dimmer than the other 
open clusters is NGC 2126 at magnitude 10.2. Despite its dimness, NGC 2126 is as concentrated as NGC 
1857, having 40 stars in a diameter of 6 arcminutes.[45]
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Mythology 
The first record of Auriga's stars was in Mesopotamia as a constellation called GAM, representing a scimitar or 
crook. However, this may have represented just Capella (Alpha Aurigae) or the modern constellation as a 
whole; this figure was alternatively called Gamlum or MUL.GAM in the MUL.APIN. The crook of Auriga stood 
for a goat-herd or shepherd. It was formed from most of the stars of the modern constellation; all of the bright 
stars were included except for Elnath, traditionally assigned to both Taurus and Auriga. Lat-
er, Bedouin astronomers created constellations that were groups of animals, where each star represented one 
animal. The stars of Auriga comprised a herd of goats, an association also present in Greek mythology.[8] The 
association with goats carried into the Greek astronomical tradition, though it later became associated with a 
charioteer along with the shepherd.[9] 

In Greek mythology, Auriga is often identified as the mythological Greek hero Erichthonius of Athens, 
the chthonic son of Hephaestus who was raised by the goddess Athena. Erichthonius was generally credited to 
be the inventor of the quadriga, the four-horse chariot, which he used in the battle against the usurp-
er Amphictyon, the event that made Erichthonius the king of Athens.[10][11] His chariot was created in the image 
of the Sun's chariot, the reason Zeus placed him in the heavens.[12] The Athenian hero then dedicated himself 
to Athena and, soon after, Zeus raised him into the night sky in honor of his ingenuity and heroic deeds.[13] 

Auriga, however, is sometimes described as Myrtilus, who was Hermes's son and the charioteer of Oenomaus.
[11] The association of Auriga and Myrtilus is supported by depictions of the constellation, which rarely show a 
chariot. Myrtilus's chariot was destroyed in a race intended for suitors to win the heart of Oenomaus's daugh-
ter Hippodamia. Myrtilus earned his position in the sky when Hippodamia's successful suitor, Pelops, killed him, 
despite his complicity in helping Pelops win her hand. After his death, Myrtilus's father Hermes placed him in 
the sky. Yet another mythological association of Auriga is Theseus's son Hippolytus. He was ejected from Ath-
ens after he refused the romantic advances of his stepmother Phaedra, who committed suicide as a result. He 
was killed when his chariot was wrecked, but revived by Asclepius.[12][14] 

Auriga is also said to represent Phaethon, son of the sun Helios, who tricked his father into letting him drive his 
chariot for a day. Phaethon crashed and burned, scorching the earth. He was then placed in the night sky as 
the Auriga.[15] Regardless of Auriga's specific representation, it is likely that the constellation was created by the 
ancient Greeks to commemorate the importance of the chariot in their society.[16] 
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Mythology(cont) 
The first record of Auriga's stars was in Mesopotamia as a constellation called GAM, representing a scimitar or 
crook. However, this may have represented just Capella (Alpha Aurigae) or the modern constellation as a 
whole; this figure was alternatively called Gamlum or MUL.GAM in the MUL.APIN. The crook of Auriga stood 
for a goat-herd or shepherd. It was formed from most of the stars of the modern constellation; all of the bright 
stars were included except for Elnath, traditionally assigned to both Taurus and Auriga. Lat-
er, Bedouin astronomers created constellations that were groups of animals, where each star represented one 
animal. The stars of Auriga comprised a herd of goats, an association also present in Greek mythology.[8] The 
association with goats carried into the Greek astronomical tradition, though it later became associated with a 
charioteer along with the shepherd.[9] 

In Greek mythology, Auriga is often identified as the mythological Greek hero Erichthonius of Athens, 
the chthonic son of Hephaestus who was raised by the goddess Athena. Erichthonius was generally credited to 
be the inventor of the quadriga, the four-horse chariot, which he used in the battle against the usurp-
er Amphictyon, the event that made Erichthonius the king of Athens.[10][11] His chariot was created in the image 
of the Sun's chariot, the reason Zeus placed him in the heavens.[12] The Athenian hero then dedicated himself 
to Athena and, soon after, Zeus raised him into the night sky in honor of his ingenuity and heroic deeds.[13] 

Auriga, however, is sometimes described as Myrtilus, who was Hermes's son and the charioteer of Oenomaus.
[11] The association of Auriga and Myrtilus is supported by depictions of the constellation, which rarely show a 
chariot. Myrtilus's chariot was destroyed in a race intended for suitors to win the heart of Oenomaus's daugh-
ter Hippodamia. Myrtilus earned his position in the sky when Hippodamia's successful suitor, Pelops, killed him, 
despite his complicity in helping Pelops win her hand. After his death, Myrtilus's father Hermes placed him in 
the sky. Yet another mythological association of Auriga is Theseus's son Hippolytus. He was ejected from Ath-
ens after he refused the romantic advances of his stepmother Phaedra, who committed suicide as a result. He 
was killed when his chariot was wrecked, but revived by Asclepius.[12][14] 

Auriga is also said to represent Phaethon, son of the sun Helios, who tricked his father into letting him drive his 
chariot for a day. Phaethon crashed and burned, scorching the earth. He was then placed in the night sky as 
the Auriga.[15] Regardless of Auriga's specific representation, it is likely that the constellation was created by the 
ancient Greeks to commemorate the importance of the chariot in their society.[16] 

Auriga.[15] Regardless of Auriga's specific representation, it is likely that the constellation was created by the 
ancient Greeks to commemorate the importance of the chariot in their society.[16] 

An incidental appearance of Auriga in Greek mythology is as the limbs of Medea's brother. In the myth 
of Jason and the Argonauts, as they journeyed home, Medea killed her brother and dismembered him, flinging 
the parts of his body into the sea, represented by the Milky Way. Each individual star represents a different 
limb.[17] 

Capella is associated with the mythological she-goat Amalthea, who breast-fed the infant Zeus. It forms 
an asterism with the stars Epsilon Aurigae, Zeta Aurigae, and Eta Aurigae, the latter two of which are known as 
the Haedi (the Kids).[18] Though most often associated with Amalthea, Capella has sometimes been associated 
with Amalthea's owner, a nymph. The myth of the nymph says that the goat's hideous appearance, resembling 
a Gorgon, was partially responsible for the Titans' defeat, because Zeus skinned the goat and wore it as 
his aegis.[12] The asterism containing the goat and kids had been a separate constellation; howev-
er, Ptolemy merged the Charioteer and the Goats in the 2nd-century Almagest.[16] Before that, Capella was 
sometimes seen as its own constellation—by Pliny the Elder and Manilius—called Capra, Caper, or Hircus, all 
of which relate to its status as the "goat star".[19] Zeta Aurigae and Eta Aurigae were first called the "Kids" 
by Cleostratus, an ancient Greek astronomer.[12] 
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Mythology(cont) 
Traditionally, illustrations of Auriga represent it as a chariot and its driver. The charioteer holds a goat over his 
left shoulder and has two kids under his left arm; he holds the reins to the chariot in his right hand.[2] However, 
depictions of Auriga have been inconsistent over the years. The reins in his right hand have also been drawn as 
a whip, though Capella is almost always over his left shoulder and the Kids under his left arm. The 1488 at-
las Hyginus deviated from this typical depiction by showing a four-wheeled cart driven by Auriga, who holds the 
reins of two oxen, a horse, and a zebra. Jacob Micyllus depicted Auriga in his Hyginus of 1535 as a charioteer 
with a two-wheeled cart, powered by two horses and two oxen. Arabic and Turkish depictions of Auriga varied 
wildly from those of the European Renaissance; one Turkish atlas depicted the stars of Auriga as a mule, 
called Mulus clitellatus by Johann Bayer.[19] One unusual representation of Auriga, from 17th-century France, 
showed Auriga as Adam kneeling on the Milky Way, with a goat wrapped around his shoulders.[20] 

Occasionally, Auriga is seen not as the Charioteer but as Bellerophon, the mortal rider of Pegasus who dared 
to approach Mount Olympus. In this version of the tale, Jupiter pitied Bellerophon for his foolishness and placed 
him in the stars.[21] 

Oxford research finds it likely the group was equally named Agitator in about the 15th century and provides a 
quotation as late as 1623, from a Gerard de Malynes multi-topic work.[22] Some of the stars of Auriga were in-
corporated into a now-defunct constellation called Telescopium Herschelii. This constellation was introduced 
by Maximilian Hell to honor William Herschel's discovery of Uranus. Originally, it included two constellations, 
Tubus Hershelii Major [sic], in Gemini, Lynx, and Auriga, and Tubus Hershelii Minor [sic] in Orion and Taurus; 
both represented Herschel's telescopes. Johann Bode combined Hell's constellations into Telescopium Her-
schelii in 1801, located mostly in Auriga.[23] 

Since the time of Ptolemy, Auriga has remained a constellation and is officially recognized by the International 
Astronomical Union, although like all modern constellations, it is now defined as a specific region of the sky that 
includes both the ancient pattern and the surrounding stars.[24][25] In 1922, the IAU designated its recommended 
three-letter abbreviation, "Aur".[26] The official boundaries of Auriga were created in 1930 by Belgian astrono-
mer Eugène Delporte as a polygon of 20 segments. Its right ascension is between 4h 37.5m and 7h 30.5m and 
its declination is between 27.9° and 56.2° in the equatorial coordinate system.[3]
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https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTERussell1922469%E2%80%93471-26
https://en.wikipedia.org/wiki/Eug%C3%A8ne_Delporte
https://en.wikipedia.org/wiki/Right_ascension
https://en.wikipedia.org/wiki/Declination
https://en.wikipedia.org/wiki/Equatorial_coordinate_system
https://en.wikipedia.org/wiki/Auriga_(constellation)#cite_note-FOOTNOTEIAU,_''The_Constellations'',_Auriga-3


 

December 2022                                                     FORT WORTH ASTRONOMICAL SOCIETY                                                             PAGE 

Times and Data are for Fort Worth, Texas Locations Only 

Data Source: Heavens Above 

NOTE: NO bright ISS passes visible in the DFW area, for dates not listed. 

Date Bright-
ness 

Start Highest point End Pass type 

(mag) Time Alt. Az. Time Alt. Az. Time Alt. Az. 
03 Dec -1.5 18:41:15 10° N 18:42:11 14° N 18:42:11 14° N visible 

04 Dec -1.5 17:54:13 10° NNE 17:55:08 11° NNE 17:56:03 10° NE visible 

04 Dec -1.0 19:28:58 10° NW 19:29:36 15° NW 19:29:36 15° NW visible 

05 Dec -3.5 18:40:56 10° NNW 18:44:09 44° NE 18:44:20 44° NE visible 

06 Dec -2.6 17:53:04 10° NNW 17:55:54 25° NE 17:58:44 10° E visible 

06 Dec -1.5 19:29:51 10° WNW 19:32:29 23° SW 19:32:29 23° SW visible 

07 Dec -2.7 18:41:17 10° WNW 18:44:30 46° SW 18:47:42 10° SSE visible 

08 Dec -3.8 17:53:00 10° NW 17:56:20 84° NE 17:59:39 10° SE visible 

09 Dec -0.4 18:42:53 10° W 18:44:32 13° SW 18:46:10 10° SSW visible 

10 Dec -1.1 17:53:38 10° WNW 17:56:26 25° SW 17:59:13 10° S visible 

14 Dec 0.0 06:33:38 10° SE 06:34:42 11° SE 06:35:44 10° ESE visible 

16 Dec -2.1 06:31:17 10° SSW 06:34:24 38° SE 06:37:33 10° ENE visible 

17 Dec -1.0 05:43:38 10° S 05:46:09 20° SE 05:48:39 10° E visible 

18 Dec -0.4 04:57:32 10° SE 04:57:55 10° SE 04:58:17 10° ESE visible 

18 Dec -3.7 06:30:58 10° WSW 06:34:15 54° NW 06:37:33 10° NE visible 

19 Dec -3.7 05:45:33 68° S 05:45:50 73° SE 05:49:10 10° NE visible 

20 Dec -0.5 05:00:19 11° ENE 05:00:19 11° ENE 05:00:32 10° ENE visible 

20 Dec -2.2 06:33:18 17° WNW 06:34:15 19° NW 06:36:45 10° NNE visible 

21 Dec -1.6 05:47:38 17° NNE 05:47:38 17° NNE 05:48:42 10° NNE visible 

            

            

            

            

            

            

            

            

http://www.heavens-above.com/PassSummary.aspx?satid=25544&lat=32.7555&lng=-97.3308&loc=Fort+Worth&alt=189&tz=CST
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59917.9966255696&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59917.9966255696&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59918.062223441&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59919.03066749&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59919.9971621552&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59920.0642331596&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59921.030909929&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59921.9974584024&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59923.0309284677&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59923.9975337917&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59927.5240987742&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59929.5238956546&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59930.490385846&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59931.4568875911&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59931.5237924788&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59932.4901685848&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59933.4585642835&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59933.523793294&type=V
https://www.heavens-above.com/passdetails.aspx?&satid=25544&mjd=59934.4914143786&type=V
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Chart displayed is for December 15, 2022 @ 2400 Local Time 

Fort Worth, TX  (32.7555°N, 97.3308°W)  

December Sky Chart 
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Link for meeting: Meeting was not recorded. 

http://youtube.com/fortworthastronomicalsociety/ 

FWAS Executive Board: 

President Robert (Bob) Sirkis,  

 Vice President-Open 

Treasurer: John Giromini  

Secretary: Monica Merritt 

Director: Phil Stage 

Director Robert Cargill 

Director Bill Hall 

Director: Zack Smith-not in attendance 

Welcome to Visitors and New Members.  

We will have the Nov Swamp meet, please talk to John if you 

are buying from the club. 

 VISITORS 

Mrs. Jacobson 

Doug Cordon 

 

NEW MEMBERS 

David Bee and Family 

Dale Connor and Family 

Ronnie Newman and Family 

Key Contacts: 

Development committee: 

Michelle Theisen 

Tom Roth 

Robin Pond 

Zack Smith 

Robert Cargill 

Shane Griffith 

Public Outreach  

Patrick McMahan 

John McCrae 

Palo Pinto Mountains State Park: 

Mark Smith  

Tom Roth 

FWAS Introduction: 

Bob provided the history on FWAS and how we came about.  

Bob invited all to participate.  Our club members bring a wide 

range of experience from beginners to professional astrono-

mers.  We have many members who are willing to help with 

any questions and encourage outreach.   

FWAS is a non-profit organization. 

BUSINESS: 

Q-1 Plans: 

Finally-The rising star open house 

Messier Marathon at Rising Star 

Code of Conduct: 

Si is working on Code of Conduct and should be 

getting everything moving forward once we get it 

coordinated with Texas codes. 

Christmas Party: 

Was changed to December 17, 2022 at Spring Creek BBQ, 

1509 Airport Freeway, Bedford, Texas 76021.  There will be a 

white elephant. 

ACTION: Bob to send out an email to all that the Christmas 

Party changed from Dec 10 to Dec 17, 2022. 

Treasury report: 

Checking: $19,811.61 

Savings: $18,159.71 

Grand Total of $37,971.32 

Membership: 

Currently 169 members 

 

Rising Star Observing Area:  

Michelle gave an update on the shed and the toilet building.  

Thank everyone who came out!!  It should be up and running 

by this weekend.  Next item to address is the entry to the 

property-county road to the property. 

Tom said we will have a work party on Saturday11/19/22 at 9 

am at Rising Star. 

Outreach report: 

Patrick McMahan-thank you for everyone that helped 

out on the outreach. 

Aledo, Morningstar Amenity Center, 11/17/22 

Dinasaur Valley State Park(DVSP) 

Bowie High School rescheduled for 11/29/22  

Email’s to follow on future outreach. 

John McCrea 

Tandy Hills update-thank you for all that have been 

attendance! 

Next Tandy Hills star party is March 2023 

 

General Meeting Minutes— November 15th, 2022 
M. Monica Merritt FWAS Secretary 

e 

about:blank
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Upcoming Presentations: 

Bob went over the upcoming presentations: 

Jan 2023-FWAS Annual Show and See 

Bill Hall gave an overview of what will be occurring in the 

Nov 15, 2022 until Jan 17, 2023 night sky: 

Leonids Meteor Shower, peak is Nov 17th into Nov 18th 

Full moon is Dec 7 

Mars at Opposition, The red planet is closest to us on Dec 

7 

Geminids Meteor Shower peak night is Dec 13th through 

morning of Dec 14. 

New Moon Dec 23, 2022 

Mercury in the evening, Christmas Eve Dec 24th 

Quadrantids Meteor Shower, peak night begin Tuesday 

night, Jan 3, 2023 through Wed morning Jan 4. 

Full Moon Jan 6, 2023 

Pallas Opposition, Sunday, Jan 8, 2023 

Let the Swap meet begin! 

After the meeting; World of Beer is where some meet after 

the meeting. 

Meeting adjourned. 

General Meeting Minutes— October 18th, 2022 
M. Monica Merritt FWAS Secretary 

e 
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AmazonSmile is a website operated by Ama-

zon that lets customers enjoy the same wide 

selection of products, low prices, and con-

venient shopping features as on Ama-

zon.com. The difference is that when custom-

ers shop on AmazonSmile at 

smile.amazon.com, the AmazonSmile Foun-

dation will donate 0.5% of the price of eligi-

ble purchases to the charitable organizations 

selected by customers.  

To participate, visit AmazonSmile and select 

Fort Worth Astronomical Society as your 

charity upon log-in. For more information vis-

it org.amazon.com. The site will remember 

your charity automatically when you visit 

AmazonSmile to shop. If you are already an 

Amazon.com user, you can use the same ac-

count to log-in to AmazonSmile to shop. You 

must sign-in to AmazonSmile each time you 

shop in order for your purchases to count to-

wards a donation to your charitable organiza-

tion. If you do not have an Amazon account, 

signing up is free! 

 

FWAS Treasury re-

port can be found on 

the online groups.io 

file location. 

Files:  > FWAS Financial Report by Year 

Files:  > FWAS Monthly Treasurer Report > [YYYY] 

http://www.fortworthastro.com/donate.html  

http://org.amazon.com/
http://smile.amazon.com/
http://smile.amazon.com/
http://www.fortworthastro.com/donate.html
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Newsletter: 
The FWAS newsletter, Prime Focus, is published 
monthly. Letters to the editor, articles for publica-
tion, photos you’ve taken, personal equipment re-
views, or just about anything you would like to have 
included in the newsletter that is astronomy related 
should be sent to:  

glutch@gmail.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 wel-
come.(Currently we are meeting both virtually and 
in person) 

Outreach: 
Items regarding FWAS Outreach activities, or re-
quests for FWAS to attend an event, should be sent 
to: outreach@fortworthastro.com  

FWAS Membership 
FWAS Membership can be made in-person at a 
monthly meeting or monthly star party at Tandy Hills 
Natural Area. To review membership dues and link 
for the on-line membership, visit  
FWAS website (http://www.fortworthastro.com/
membership.html), scroll down to the Membership / 
Come Join Us box and use the link to FWAS Face-
book Page. 
 

Discount Magazine Subscriptions: 
Sky & Telescope, Astronomy, and StarDate 
(McDonald Observatory) magazines are available for 
discounted subscription rates through our associa-
tion with the NASA Night Sky Network and the Astro-
nomical Society of the Pacific. The link can be found 
on the club’s FWAS e-Group . (Members Only) 

Astronomical League Membership: 
Your FWAS membership gives you associate mem-
bership in the Astronomical League. This gives you 
access to earn various observing certificates through 
the AL observing clubs. You also receive their quar-
terly magazine, Reflector. AL Observing clubs: http://
tinyurl.com/7pyr8qg 

 

 

This is the month when the winter cold fastens its grip and 

the nights become long and dark.  

Source: OId Farmer’s Almanac 

“Full Cold Moon ” 

N o v e m b e r  

That’s a Fact! 

Just go to their website at http://www.amsmeteors.org/ 

and hover your cursor on the Fireball menu item at the 

top of the page and you will see the link to report a fire-

ball. They will ask you several questions in a web ques-

tionnaire and your observations will be added to the 

other witnesses for the same event. These will be com-

piled and analyzed to determine the location and direc-

tion from which the object entered the atmosphere. 

Seen a Fireball Lately? 
Report it to the  

American Meteor Society (AMS) 

Source 

e 

About 33 light-years away is an exoplanet 
called Gliese 436 b. The planet is com-
posed of different water elements, which 
form burning ice. In other words, the ice 
on the planet remains solid due to pres-
sure, while the extreme surface tempera-
ture of 570° F (300° C) super-heats the 
water, causing it to come off as steam  

mailto:outreach@fortworthastro.com
http://www.fortworthastro.com/membership.html
http://www.fortworthastro.com/membership.html
http://tinyurl.com/7pyr8qg
http://tinyurl.com/7pyr8qg
http://www.almanac.com/content/full-moon-names
http://www.amsmeteors.org/
http://www.universetoday.com/75723/where-is-the-nearest-black-hole/
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Have an interesting photo you’ve taken of the sky? Discovered a technique and want to show the results to fellow FWAS mem-

bers? Submit your photos to primefocus@fortworthastro.com or send them in the Yahoo! eGroup to the attention of the news-

letter editor. Your participation in showing off your personal astrophotography is greatly appreciated by all FWAS members.  

 

 

 

  


