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 O p e n s
Karen Keese

On September 13, at the TAAS general 
meeting at the LodeStar Astronomy Center, TAAS 
and LodeStar announced the opening of the second 
annual “Astro-Images of New Mexico: Portraits 
from the Foothills of Space” astrophotography 
contest exhibition, and awarded gift certifi cates 

from Camera & Darkroom and Kurt’s Camera Corral 
as contest prizes. The exhibition features 26 beautiful 
celestial images taken throughout the state of New 
Mexico, from Carlsbad to Chaco Canyon, by amateur 
photographers. Images were submitted in three 
categories: Land & Sky, Plate/Film/Digital, and CCD 
(very light-sensitive digital imaging).

The 2003 contest award winners are:
Randall Roberts of Carlsbad – Best of 

Show – image of lightning storm and Cassiopeia 
constellation.

Jim Gale of Albuquerque – First Place, Land 
& Sky – image of Very Large 
Array and star trails.

Jim Gale of Albuquerque 
– Second Place, Land & Sky 
– image of City of Rocks and 
star trails.

James Oese of Rio 
Rancho – Honorable Mention, 
Land & Sky – image of Jupiter 
rising over the General Nathan 
Twining Observatory.

James Janusz of Palm 
Desert, California – First Place, 
Plate/Film/Digital – image of 
Summer Milky Way.

Donald Bartram of 
Albuquerque – Second Place, 
Plate/Film/Digital – image of 
annular eclipse of the sun.

Rick Thurmond of Mayhill, 
New Mexico – Honorable Mention, 

Thor and Cassiopeia                                                                                           Best of Show 2003
Randall Roberts

Cont. on page 7
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P r e s i d e n t ’ s 
 M e s s a g e
Ray Collins

Let me start with the crucial stuff ...
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 ... and end with the less crucial.

4.  PATIENCE
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              Lost In Heaven
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One more, also beautiful, to reward your patience with my 
verbiage:
One more, also beautiful, to reward your patience with my 
verbiage:
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   STARS

   Alone in the night
   On a dark hill

Alone in the night
On a dark hill
Alone in the night

   With pines around me
   Spicy and still,

With pines around me
Spicy and still,
With pines around me

   And a heaven full of stars
   Over my head,
   White and topaz
   And misty red;
   Myriads with beating
   Hearts of fi re
   That aeons
   Cannot vex or tire;
   Up the dome of heaven
   Like a great hill,
   I watch them marching
   Stately and still,
   And I know that I
   Am honored to be
   Witness
   Of so much majesty

                  -- Sara Teasdale
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T A A S 
 G e n e r a l 
 M e e t i n g 
 N e w s
Dale Murray
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Cont. on page 10
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David Penasa, PE       
dpenasa@unm.edu
University Facilities Engineer - Electrical
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PPD - Engineering & Construction
(505) 277-1141 / FAX (505) 277-2385
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PPD - Engineering & Construction
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N o t e s
TAAS = The Albuquerque Astronomical       
Society.  Hotline 254-TAAS (8227).
GNTO = General Nathan Twining.   
GNTO Training = GNTO Observing and 
Training .
UNM = University of New Mexico 
Observatory. Call the TAAS hotline @254-
8227, or the UNM hotline @ 277-1446  to 
confi rm, or unm_coordinator@taas.org.
ACSA = Albuquerque Coffee Shop 
Astronomers. Contact Sammy Lockwood for 
information or visit www.taas.org and select 
sidewalk astronomy.
ATM = Amateur Telescope Making.  Call 
Michael Pendley for information @ 296-0549, 
or atm@taas.org.
P & A = UNM Physics and Astronomy.  
Corner of Lomas and Yale.
            = School Star Party.  
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Ray Collins/Mike Pendley
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I hope to see you soon at our observatory.
Eschman, gnto@taas.org, home phone: 873-1517, work phone: 277-0020.)   
I hope to see you soon at our observatory.
Eschman, gnto@taas.org, home phone: 873-1517, work phone: 277-0020.)   
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Join the outgoing astronomers of TAAS Educational Outreach, 
as we travel to Griegos Elementary School, 4040 San Isidro NW, 
Join the outgoing astronomers of TAAS Educational Outreach, 
as we travel to Griegos Elementary School, 4040 San Isidro NW, 
Join the outgoing astronomers of TAAS Educational Outreach, 

on Thursday, November 13. Griegos Elementary has always been 
as we travel to Griegos Elementary School, 4040 San Isidro NW, 
on Thursday, November 13. Griegos Elementary has always been 
as we travel to Griegos Elementary School, 4040 San Isidro NW, 

one of our more successful school events. School Principal and 
on Thursday, November 13. Griegos Elementary has always been 
one of our more successful school events. School Principal and 
on Thursday, November 13. Griegos Elementary has always been 

TAAS member Tom Graham teams with PTA President Donna 
one of our more successful school events. School Principal and 
TAAS member Tom Graham teams with PTA President Donna 
one of our more successful school events. School Principal and 

Earp to ensure a dark viewing fi eld and a great turnout.

This year’s event at Griegos will be in partnership with The 
Atomic Museum, and the Lodestar Astronomy Center, who will 
This year’s event at Griegos will be in partnership with The 
Atomic Museum, and the Lodestar Astronomy Center, who will 
This year’s event at Griegos will be in partnership with The 

have various exhibits during the night.
Atomic Museum, and the Lodestar Astronomy Center, who will 
have various exhibits during the night.
Atomic Museum, and the Lodestar Astronomy Center, who will 

Scope Docents: Please enter the school from Van Cleave Rd., and 
set-up behind the gym.
Scope Docents: Please enter the school from Van Cleave Rd., and 
set-up behind the gym.
Scope Docents: Please enter the school from Van Cleave Rd., and 

For a map and details of this, and all TAAS Educational 
Outreach  events, visit the website at www.taas.org, or contact 
For a map and details of this, and all TAAS Educational 
Outreach  events, visit the website at www.taas.org, or contact 
For a map and details of this, and all TAAS Educational 

Sammy Lockwood sammy@taas.org
Outreach  events, visit the website at www.taas.org, or contact 
Sammy Lockwood sammy@taas.org
Outreach  events, visit the website at www.taas.org, or contact 
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begin, according to Ralph Zotigh of the Kiowa nation.  Mr. 
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Zotigh was our guest speaker at this year’s TAAS star party at 
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the Rio Grande Nature Center held on October 20.
Zotigh was our guest speaker at this year’s TAAS star party at 
the Rio Grande Nature Center held on October 20.
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About 65 people packed the visitor center to hear Mr. Zotigh, 
in full ceremonial gown, recount the tale of 7 Kiowan children 
About 65 people packed the visitor center to hear Mr. Zotigh, 
in full ceremonial gown, recount the tale of 7 Kiowan children 
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who became the stars of the Big Dipper, and their fi ght with the 
in full ceremonial gown, recount the tale of 7 Kiowan children 
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giant bear who carved Devil’s Tower in Wyoming.  It was the 
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largest crowd the nature center has had for a speaker in recent 
giant bear who carved Devil’s Tower in Wyoming.  It was the 
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giant bear who carved Devil’s Tower in Wyoming.  It was the 

memory, according to Nature Center Educational Director 
largest crowd the nature center has had for a speaker in recent 
memory, according to Nature Center Educational Director 
largest crowd the nature center has had for a speaker in recent 

Rebecca Tidings.  There was also a second talk later that night 
memory, according to Nature Center Educational Director 
Rebecca Tidings.  There was also a second talk later that night 
memory, according to Nature Center Educational Director 

under the stars near the telescope observing fi eld.
Rebecca Tidings.  There was also a second talk later that night 
under the stars near the telescope observing fi eld.
Rebecca Tidings.  There was also a second talk later that night 

Ralph Zotigh is the lead singer for the Great American Indian 
Dancers.  His group is spending much of November in Europe, 
Ralph Zotigh is the lead singer for the Great American Indian 
Dancers.  His group is spending much of November in Europe, 
Ralph Zotigh is the lead singer for the Great American Indian 

touring US military bases, and performing for our troops.
Dancers.  His group is spending much of November in Europe, 
touring US military bases, and performing for our troops.
Dancers.  His group is spending much of November in Europe, 

Our star party was marked by a warm night, high thin overcast, 
lot’s of telescopes, and good public turnout, including the entire 
Our star party was marked by a warm night, high thin overcast, 
lot’s of telescopes, and good public turnout, including the entire 
Our star party was marked by a warm night, high thin overcast, 

8th grade class of Tampa Prep School, who was visiting New 
lot’s of telescopes, and good public turnout, including the entire 
8th grade class of Tampa Prep School, who was visiting New 
lot’s of telescopes, and good public turnout, including the entire 

Mexico for a week.  Telescope docents included Brock Parker, 
8th grade class of Tampa Prep School, who was visiting New 
Mexico for a week.  Telescope docents included Brock Parker, 
8th grade class of Tampa Prep School, who was visiting New 

John Laning, Sammy Lockwood, Neil and Joan Goldberg, Lee 
Mexico for a week.  Telescope docents included Brock Parker, 
John Laning, Sammy Lockwood, Neil and Joan Goldberg, Lee 
Mexico for a week.  Telescope docents included Brock Parker, 

Walsh, Barry Gordon, Dale Murray, Jay Harden, Linda and 
John Laning, Sammy Lockwood, Neil and Joan Goldberg, Lee 
Walsh, Barry Gordon, Dale Murray, Jay Harden, Linda and 
John Laning, Sammy Lockwood, Neil and Joan Goldberg, Lee 

Ricky Hixon, and Becky Purvis.
Walsh, Barry Gordon, Dale Murray, Jay Harden, Linda and 
Ricky Hixon, and Becky Purvis.
Walsh, Barry Gordon, Dale Murray, Jay Harden, Linda and 

Plate/Film/Digital – image of the Running Man Nebula.
John Sefi ck of Albuquerque – First Place, CCD – image 
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of the Sword of Orion.
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of the Sword of Orion.
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Carl Frisch of Rio Rancho – Second Place, CCD – image 
of the Eagle Nebula.
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John Sefi ck of Albuquerque – Honorable Mention, CCD 
of the Eagle Nebula.
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– image of detail in the Orion Nebula.
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– image of detail in the Orion Nebula.

a hydrogeologist with Sandia Labs and an amateur photographer 
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of less than two years, was present at the meeting and was 
a hydrogeologist with Sandia Labs and an amateur photographer 
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a hydrogeologist with Sandia Labs and an amateur photographer 

thrilled to receive his award. He had previously described how 
of less than two years, was present at the meeting and was 
thrilled to receive his award. He had previously described how 
of less than two years, was present at the meeting and was 

he captured the winning image: “I started out shooting mostly 
thrilled to receive his award. He had previously described how 
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birds and fl owers. I had photographed my fi rst thunderstorm 
he captured the winning image: “I started out shooting mostly 
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only a week before I took this image, and I liked the results--dark 
birds and fl owers. I had photographed my fi rst thunderstorm 
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birds and fl owers. I had photographed my fi rst thunderstorm 

clouds illuminated by bolts of lightning. When thunder shook my 
only a week before I took this image, and I liked the results--dark 
clouds illuminated by bolts of lightning. When thunder shook my 
only a week before I took this image, and I liked the results--dark 

house, I stepped outside onto the driveway to see if I might get 
clouds illuminated by bolts of lightning. When thunder shook my 
house, I stepped outside onto the driveway to see if I might get 
clouds illuminated by bolts of lightning. When thunder shook my 

another chance. I started shooting while the storm was almost 
house, I stepped outside onto the driveway to see if I might get 
another chance. I started shooting while the storm was almost 
house, I stepped outside onto the driveway to see if I might get 

directly overhead and kept shooting as the storm moved away. 
another chance. I started shooting while the storm was almost 
directly overhead and kept shooting as the storm moved away. 
another chance. I started shooting while the storm was almost 

Downloading the fi rst round of images from my Nikon Coolpix, 
directly overhead and kept shooting as the storm moved away. 
Downloading the fi rst round of images from my Nikon Coolpix, 
directly overhead and kept shooting as the storm moved away. 

I noticed faint stars along with the clouds and lightning. So, back 
Downloading the fi rst round of images from my Nikon Coolpix, 
I noticed faint stars along with the clouds and lightning. So, back 
Downloading the fi rst round of images from my Nikon Coolpix, 

out to the driveway to make a deliberate attempt to capture both 
I noticed faint stars along with the clouds and lightning. So, back 
out to the driveway to make a deliberate attempt to capture both 
I noticed faint stars along with the clouds and lightning. So, back 

stars and lightning. Some days you get lucky -- the well-known 
out to the driveway to make a deliberate attempt to capture both 
stars and lightning. Some days you get lucky -- the well-known 
out to the driveway to make a deliberate attempt to capture both 

“W” shape of Cassiopeia and the thunderhead were side by side. 
stars and lightning. Some days you get lucky -- the well-known 
“W” shape of Cassiopeia and the thunderhead were side by side. 
stars and lightning. Some days you get lucky -- the well-known 

I opened the shutter for 60 seconds each time to record the stars 
“W” shape of Cassiopeia and the thunderhead were side by side. 
I opened the shutter for 60 seconds each time to record the stars 
“W” shape of Cassiopeia and the thunderhead were side by side. 

and hoped that the lightning would make an appearance. After 
I opened the shutter for 60 seconds each time to record the stars 
and hoped that the lightning would make an appearance. After 
I opened the shutter for 60 seconds each time to record the stars 

25 attempts, I got lucky.”
and hoped that the lightning would make an appearance. After 
25 attempts, I got lucky.”
and hoped that the lightning would make an appearance. After 

Business sponsors of the contest and exhibition are 
25 attempts, I got lucky.”

Business sponsors of the contest and exhibition are 
25 attempts, I got lucky.”

Albuquerque Color Lab, AP-T Camera Repair, Camera & 
Business sponsors of the contest and exhibition are 

Albuquerque Color Lab, AP-T Camera Repair, Camera & 
Business sponsors of the contest and exhibition are 

Darkroom, Kurt’s Camera Corral, and TJ’s Camera & 1 Hour 
Albuquerque Color Lab, AP-T Camera Repair, Camera & 
Darkroom, Kurt’s Camera Corral, and TJ’s Camera & 1 Hour 
Albuquerque Color Lab, AP-T Camera Repair, Camera & 

Photo. We are very grateful for their generous support.
Many thanks to the contest judges--David Nelson Blair, 
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Many thanks to the contest judges--David Nelson Blair, 

Photo. We are very grateful for their generous support.

Gordon Pegue, Laurel Ladwig, John Fleck, and Kirk Gittings—
Many thanks to the contest judges--David Nelson Blair, 
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Many thanks to the contest judges--David Nelson Blair, 

and to the Planning Committee—Neil Goldberg, David Nelson 
Gordon Pegue, Laurel Ladwig, John Fleck, and Kirk Gittings—
and to the Planning Committee—Neil Goldberg, David Nelson 
Gordon Pegue, Laurel Ladwig, John Fleck, and Kirk Gittings—

Blair, and David Beining.
and to the Planning Committee—Neil Goldberg, David Nelson 
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The images will be on display through February 
Blair, and David Beining.

The images will be on display through February 
Blair, and David Beining.

2004 at the LodeStar Astronomy Center, located in the New 
The images will be on display through February 

2004 at the LodeStar Astronomy Center, located in the New 
The images will be on display through February 

Mexico Museum of Natural History & Science in Old Town 
2004 at the LodeStar Astronomy Center, located in the New 
Mexico Museum of Natural History & Science in Old Town 
2004 at the LodeStar Astronomy Center, located in the New 

Albuquerque. The exhibit is open daily from 9 a.m. to 5 p.m. and 
Mexico Museum of Natural History & Science in Old Town 
Albuquerque. The exhibit is open daily from 9 a.m. to 5 p.m. and 
Mexico Museum of Natural History & Science in Old Town 

is included with LodeStar admission.
Albuquerque. The exhibit is open daily from 9 a.m. to 5 p.m. and 
is included with LodeStar admission.
Albuquerque. The exhibit is open daily from 9 a.m. to 5 p.m. and 

For more information, call 505-841-5955 or visit 
www.lodestar.unm.edu.

Astro Images of New Mexico, cont. from page 1
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Dr. Harrison Schmitt, Apollo 17 Astronaut, Geologist, 
and former NM Senator, will give a free presentation 
Dr. Harrison Schmitt, Apollo 17 Astronaut, Geologist, 
and former NM Senator, will give a free presentation 
Dr. Harrison Schmitt, Apollo 17 Astronaut, Geologist, 

on Wednesday, December 10, at the Monte Vista 
and former NM Senator, will give a free presentation 
on Wednesday, December 10, at the Monte Vista 
and former NM Senator, will give a free presentation 

Elementary School Gymnasium.  Dr. Schmitt’s talk 
on Wednesday, December 10, at the Monte Vista 
Elementary School Gymnasium.  Dr. Schmitt’s talk 
on Wednesday, December 10, at the Monte Vista 

is scheduled to begin at 6:45 P.M., and all TAAS 
Elementary School Gymnasium.  Dr. Schmitt’s talk 
is scheduled to begin at 6:45 P.M., and all TAAS 
Elementary School Gymnasium.  Dr. Schmitt’s talk 

members are invited.

This event is sponsored by The Young Astronauts. 
Check with www.taas.org for updates.Check with www.taas.org for updates.Check with www.taas.org for updates.
This event is sponsored by The Young Astronauts. 
Check with www.taas.org for updates.
This event is sponsored by The Young Astronauts. 
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requesting that a few TAAS requesting that a few TAAS 
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the event for moon gazing, which 
will be just past full on that night. 
the event for moon gazing, which 
will be just past full on that night. 
the event for moon gazing, which 

Please contact Sammy Lockwood 
will be just past full on that night. 
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L o c a t i o n , 
 L o c a t i o n , 
 L o c a t i o n

• Chaco Canyon•         
 6185’ elevation 6185’ elevation

• Chaco Canyon•         
 6185’ elevation

• Chaco Canyon•         

 Latitude Latitude  Longitude
 36˚ 01’ 50”N     107˚ 54’ 36”W 36˚ 01’ 50”N     107˚ 54’ 36”W

 Longitude
 36˚ 01’ 50”N     107˚ 54’ 36”W

 Longitude

 36.03˚   36.03˚   -107.91˚
 36˚ 1.83’ 36˚ 1.83’  -107˚ 54.60’

• Oak Flat•                    
 7680’ elevation 7680’ elevation
 Latitude Latitude  Longitude
 34˚ 59’ 48”N 34˚ 59’ 48”N  106˚ 19’ 17”W

 Longitude
 106˚ 19’ 17”W
 Longitude

 34.99˚ 34.99˚  -106.32˚
 34˚ 59.80’ 34˚ 59.80’  -106˚ 19.28’

• UNM Campus Observatory•
 5180’ elevaton 5180’ elevaton

• UNM Campus Observatory•
 5180’ elevaton

• UNM Campus Observatory•

 Latitude Latitude  Longitude
 35˚ 5’ 29”N 35˚ 5’ 29”N  106˚ 37’ 17”W

 Longitude
 106˚ 37’ 17”W
 Longitude

 35.09˚ 35.09˚  -106.62˚
 35˚ 5.48’ 35˚ 5.48’  -106˚ 37.29’

To convert from Degrees, Minutes, 
Seconds:
To convert from Degrees, Minutes, 
Seconds:
To convert from Degrees, Minutes, 

Divide seconds by 60, then add 
minutes, then divide by 60 again.
Divide seconds by 60, then add 
minutes, then divide by 60 again.
Divide seconds by 60, then add 

For security reasons, GNTO location 
minutes, then divide by 60 again.
For security reasons, GNTO location 
minutes, then divide by 60 again.

is available by request only, so please 
For security reasons, GNTO location 
is available by request only, so please 
For security reasons, GNTO location 

contact Pete Eschman for GNTO 
is available by request only, so please 
contact Pete Eschman for GNTO 
is available by request only, so please 

information.
Courtesy Pete Eschman

D i a l 
 2 5 4 - T A A S 

f o r 
 U p d a t e s

The TAAS hotline is now bigger and 
better!  The hotline  now offers updates 
The TAAS hotline is now bigger and 
better!  The hotline  now offers updates 
The TAAS hotline is now bigger and 

on TAAS monthly meetings (press 1), 
better!  The hotline  now offers updates 
on TAAS monthly meetings (press 1), 
better!  The hotline  now offers updates 

TAAS special events (press 2), and 
on TAAS monthly meetings (press 1), 
TAAS special events (press 2), and 
on TAAS monthly meetings (press 1), 

TAAS school star parties (press 3).  If 
TAAS special events (press 2), and 
TAAS school star parties (press 3).  If 
TAAS special events (press 2), and 

you have a special TAAS event that 
TAAS school star parties (press 3).  If 
you have a special TAAS event that 
TAAS school star parties (press 3).  If 

you would like to announce on the 
you have a special TAAS event that 
you would like to announce on the 
you have a special TAAS event that 

hotline, e-mail your announcement to 
you would like to announce on the 
hotline, e-mail your announcement to 
you would like to announce on the 

sammy@taas.org

U N M 
 R e p o r t
Jay Harden, UNM Campus Observatory 

Coordinator
unm_coord@taas.org
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Contact Judy Stanley atContact Judy Stanley at
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Patrick BaldwinPatrick Baldwin

Arlene D. WardArlene D. Ward

WELCOME

THANKS!

3 Oct:  Completely cloudy.  No viewers.  
Docents: Becky & Jay.

  Completely cloudy.  No viewers.  
Docents: Becky & Jay.

  Completely cloudy.  No viewers.  

10 Oct:  Cloudy and sprinkles.  No 
viewers.  Docents:  Becky, Mark & Jay.

  Cloudy and sprinkles.  No 
viewers.  Docents:  Becky, Mark & Jay.

  Cloudy and sprinkles.  No 

17 Oct:  Clear Night.  We had 18 
viewers.  Docents:  Ray, Dale, Becky, 

  Clear Night.  We had 18 
viewers.  Docents:  Ray, Dale, Becky, 

  Clear Night.  We had 18 

Brock., Mike, Larry, Nancy, Mark, 
viewers.  Docents:  Ray, Dale, Becky, 
Brock., Mike, Larry, Nancy, Mark, 
viewers.  Docents:  Ray, Dale, Becky, 

Elaine, Jim Lawrence & Jay.
Brock., Mike, Larry, Nancy, Mark, 
Elaine, Jim Lawrence & Jay.
Brock., Mike, Larry, Nancy, Mark, 

24 Oct:  Started cloudy but cleared 
shortly after sundown.  We had 36 

  Started cloudy but cleared 
shortly after sundown.  We had 36 

  Started cloudy but cleared 

viewers. Docents:  Ray, Dale, Becky, 
shortly after sundown.  We had 36 
viewers. Docents:  Ray, Dale, Becky, 
shortly after sundown.  We had 36 

Mike, Brock, Elaine & Jay.
viewers. Docents:  Ray, Dale, Becky, 
Mike, Brock, Elaine & Jay.
viewers. Docents:  Ray, Dale, Becky, 

E d i t o r ’ s 
 N o t e

Please note that the deadline for the 
January 2004 issue of The Sidereal 
Times will be Friday, November 28th, as 
January 2004 issue of The Sidereal 
Times will be Friday, November 28th, as 
January 2004 issue of The Sidereal 

the fi nished manuscript must be at the 
Times will be Friday, November 28th, as 
the fi nished manuscript must be at the 
Times will be Friday, November 28th, as 

printers on Monday, December 1st,  so 
the fi nished manuscript must be at the 
printers on Monday, December 1st,  so 
the fi nished manuscript must be at the 

that you will receive it by e-mail that day 
printers on Monday, December 1st,  so 
that you will receive it by e-mail that day 
printers on Monday, December 1st,  so 

or by s-nail mail the following Saturday.  
that you will receive it by e-mail that day 
or by s-nail mail the following Saturday.  
that you will receive it by e-mail that day 

My e-mail address is editor@taas.org.  
or by s-nail mail the following Saturday.  
My e-mail address is editor@taas.org.  
or by s-nail mail the following Saturday.  

Thanks to Barry Spletzer for doing a great 
My e-mail address is editor@taas.org.  
Thanks to Barry Spletzer for doing a great 
My e-mail address is editor@taas.org.  

job of printing, collating, and mailing 
Thanks to Barry Spletzer for doing a great 
job of printing, collating, and mailing 
Thanks to Barry Spletzer for doing a great 

the newsletter!  Jay Harden told me he 
job of printing, collating, and mailing 
the newsletter!  Jay Harden told me he 
job of printing, collating, and mailing 

found the calendars hard to read.  This is 
the newsletter!  Jay Harden told me he 
found the calendars hard to read.  This is 
the newsletter!  Jay Harden told me he 

because the dates and text are in blue (for 
those printing in color).  With this edition, 
I changed to black and enlarged the font 
those printing in color).  With this edition, 
I changed to black and enlarged the font 
those printing in color).  With this edition, 

size.  Hope this helps Jay, and thanks for 
I changed to black and enlarged the font 
size.  Hope this helps Jay, and thanks for 
I changed to black and enlarged the font 

the feedback!
size.  Hope this helps Jay, and thanks for 
the feedback!
size.  Hope this helps Jay, and thanks for 

The Oak Flat photographs in the 
November 2003 issue were in error 
The Oak Flat photographs in the 
November 2003 issue were in error 
The Oak Flat photographs in the 

credited to Karen Keese.  The photograher 
was Todd Bush.  Sorry.
credited to Karen Keese.  The photograher 
was Todd Bush.  Sorry.
credited to Karen Keese.  The photograher 
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This article was provided by the Jet Propulsion Laboratory, 
California Institute of Technology, under a contract with the National 

Aeronautics and Space Administration.

H u r r i c a n e 
 T e a m 
 W o r k
Dr. Tony Phillips

On a gray breezy day last month thousands of people 
got in their cars and reluctantly left home.  U.S. east 
On a gray breezy day last month thousands of people 
got in their cars and reluctantly left home.  U.S. east 
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Well done, indeed.
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GOES-East satellite image of hurricane Isabel as it makes landfall on 
September 18, 2003 at 1715 UTC.
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the rings of Saturn in 20X binoculars). Photography is not practical.  
Cons: Fixed low power magnifi cation (one can only see a hint of 

Aperture is too small for many faint deep sky objects. 
the rings of Saturn in 20X binoculars). Photography is not practical.  
Aperture is too small for many faint deep sky objects. 
the rings of Saturn in 20X binoculars). Photography is not practical.  

Medium aperture, slow, hand-made Newtonian on a Dobsonian 
mount:
Pros: Low cost. Light weight. It is easy to set-up and use. Slow optics 
result in low aberrations and fairly sharp optics. Good planetary 
Pros: Low cost. Light weight. It is easy to set-up and use. Slow optics 
result in low aberrations and fairly sharp optics. Good planetary 
Pros: Low cost. Light weight. It is easy to set-up and use. Slow optics 

and double star scope. Medium to high magnifi cations is easy to 
result in low aberrations and fairly sharp optics. Good planetary 
and double star scope. Medium to high magnifi cations is easy to 
result in low aberrations and fairly sharp optics. Good planetary 

achieve. Pride in ownership and sense of accomplishment for hand 
and double star scope. Medium to high magnifi cations is easy to 
achieve. Pride in ownership and sense of accomplishment for hand 
and double star scope. Medium to high magnifi cations is easy to 

made scope.
achieve. Pride in ownership and sense of accomplishment for hand 
made scope.
achieve. Pride in ownership and sense of accomplishment for hand 

Cons: Moderate aperture put many faint deep sky objects out of 
made scope.
Cons: Moderate aperture put many faint deep sky objects out of 
made scope.

reach. Very low power hard to achieve. Long exposure photography 
Cons: Moderate aperture put many faint deep sky objects out of 
reach. Very low power hard to achieve. Long exposure photography 
Cons: Moderate aperture put many faint deep sky objects out of 

is not practical. 
reach. Very low power hard to achieve. Long exposure photography 
is not practical. 
reach. Very low power hard to achieve. Long exposure photography 

This list of pros and cons is by no means complete. The list is 
restricted to the scopes presented in the “show-and-tell” meeting 
This list of pros and cons is by no means complete. The list is 
restricted to the scopes presented in the “show-and-tell” meeting 
This list of pros and cons is by no means complete. The list is 

and not all telescope features are discussed. For a more detailed 
restricted to the scopes presented in the “show-and-tell” meeting 
and not all telescope features are discussed. For a more detailed 
restricted to the scopes presented in the “show-and-tell” meeting 

discussion of other features and types do not forget to attend the 
and not all telescope features are discussed. For a more detailed 
discussion of other features and types do not forget to attend the 
and not all telescope features are discussed. For a more detailed 

next (November 8th) General Meeting. Also if anyone is interested 
discussion of other features and types do not forget to attend the 
next (November 8th) General Meeting. Also if anyone is interested 
discussion of other features and types do not forget to attend the 

in more detail one-on-one discussions a great place is the Friday 
next (November 8th) General Meeting. Also if anyone is interested 
in more detail one-on-one discussions a great place is the Friday 
next (November 8th) General Meeting. Also if anyone is interested 

night viewing located at the UNM Observatory. If anyone is 
in more detail one-on-one discussions a great place is the Friday 
night viewing located at the UNM Observatory. If anyone is 
in more detail one-on-one discussions a great place is the Friday 

interested in the design and techniques for building telescopes then 
night viewing located at the UNM Observatory. If anyone is 
interested in the design and techniques for building telescopes then 
night viewing located at the UNM Observatory. If anyone is 

the bi-monthly Amateur Telescope Making 
interested in the design and techniques for building telescopes then 
the bi-monthly Amateur Telescope Making 
interested in the design and techniques for building telescopes then 

(ATM) Workshop is a 
interested in the design and techniques for building telescopes then 

(ATM) Workshop is a 
interested in the design and techniques for building telescopes then 

great resource. For all these resources and more see the TAAS 
the bi-monthly Amateur Telescope Making 
great resource. For all these resources and more see the TAAS 
the bi-monthly Amateur Telescope Making (ATM) Workshop is a 
great resource. For all these resources and more see the TAAS 

(ATM) Workshop is a 

October Meeting Recap cont. 
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Barry Spletzer

Last time I discussed how we owe all our time keeping 
methods to ancient astronomers.  In modern times, 
Last time I discussed how we owe all our time keeping 
methods to ancient astronomers.  In modern times, 
Last time I discussed how we owe all our time keeping 

the tables have turned.  Instead of using astronomy to 
determine periods of time, we now use mathematical 
the tables have turned.  Instead of using astronomy to 
determine periods of time, we now use mathematical 
the tables have turned.  Instead of using astronomy to 

time constructs and very accurate clocks to help us in the 
determine periods of time, we now use mathematical 
time constructs and very accurate clocks to help us in the 
determine periods of time, we now use mathematical 

precise measurements needed for modern-day astronomy.  
time constructs and very accurate clocks to help us in the 
precise measurements needed for modern-day astronomy.  
time constructs and very accurate clocks to help us in the 

The vast array of time terminology can be bewildering.  
precise measurements needed for modern-day astronomy.  
The vast array of time terminology can be bewildering.  
precise measurements needed for modern-day astronomy.  

At times, standard time and daylight savings time are 
The vast array of time terminology can be bewildering.  
At times, standard time and daylight savings time are 
The vast array of time terminology can be bewildering.  

confusing enough, but astronomers need more --- much 
At times, standard time and daylight savings time are 
confusing enough, but astronomers need more --- much 
At times, standard time and daylight savings time are 

more.  In astronomy, there is universal time, mean time, 
confusing enough, but astronomers need more --- much 
more.  In astronomy, there is universal time, mean time, 
confusing enough, but astronomers need more --- much 

apparent time, civil time, ephemeris time, dynamical time, 
more.  In astronomy, there is universal time, mean time, 
apparent time, civil time, ephemeris time, dynamical time, 
more.  In astronomy, there is universal time, mean time, 

sidereal time, standard time, solar time, sun time (that’s 
apparent time, civil time, ephemeris time, dynamical time, 
sidereal time, standard time, solar time, sun time (that’s 
apparent time, civil time, ephemeris time, dynamical time, 

right, even solar time and sun time aren’t necessarily the 
same), astronomical time, Greenwich time, and a few 
right, even solar time and sun time aren’t necessarily the 
same), astronomical time, Greenwich time, and a few 
right, even solar time and sun time aren’t necessarily the 

others.  

The purpose of this article is to help sort through this array 
and make some sense of it.  In actuality, these different 
The purpose of this article is to help sort through this array 
and make some sense of it.  In actuality, these different 
The purpose of this article is to help sort through this array 

times, are closely related, and the whole thing makes 
and make some sense of it.  In actuality, these different 
times, are closely related, and the whole thing makes 
and make some sense of it.  In actuality, these different 

considerable sense.  The basis for most types of times lies 
times, are closely related, and the whole thing makes 
considerable sense.  The basis for most types of times lies 
times, are closely related, and the whole thing makes 

in the meaning of apparent, mean, and sidereal time.  All 
considerable sense.  The basis for most types of times lies 
in the meaning of apparent, mean, and sidereal time.  All 
considerable sense.  The basis for most types of times lies 

three of these are derived from the motion of the Earth on 
in the meaning of apparent, mean, and sidereal time.  All 
three of these are derived from the motion of the Earth on 
in the meaning of apparent, mean, and sidereal time.  All 

its axis and around the Sun.  As usual, a little background 
is in order.  Specifi cally, some knowledge of orbital motion 
its axis and around the Sun.  As usual, a little background 
is in order.  Specifi cally, some knowledge of orbital motion 
its axis and around the Sun.  As usual, a little background 

is important.  

Kepler’s fi rst law states that planets orbit the Sun in an 
elliptical paths with the Sun at one of the foci (plural of 
Kepler’s fi rst law states that planets orbit the Sun in an 
elliptical paths with the Sun at one of the foci (plural of 
Kepler’s fi rst law states that planets orbit the Sun in an 

focus).  As a kid, I was fascinated with the fact that you 
elliptical paths with the Sun at one of the foci (plural of 
focus).  As a kid, I was fascinated with the fact that you 
elliptical paths with the Sun at one of the foci (plural of 

can draw an ellipse by putting two pins in a piece of 
focus).  As a kid, I was fascinated with the fact that you 
can draw an ellipse by putting two pins in a piece of 
focus).  As a kid, I was fascinated with the fact that you 

paper, connecting them with a string, and use a pencil to 
can draw an ellipse by putting two pins in a piece of 
paper, connecting them with a string, and use a pencil to 
can draw an ellipse by putting two pins in a piece of 

keep string tight.  The path of a pencil is an ellipse.  This 
is shown in Figure 1.  The location of the two pins are the 
keep string tight.  The path of a pencil is an ellipse.  This 
is shown in Figure 1.  The location of the two pins are the 
keep string tight.  The path of a pencil is an ellipse.  This 

foci of the ellipse.  
is shown in Figure 1.  The location of the two pins are the 
foci of the ellipse.  
is shown in Figure 1.  The location of the two pins are the 

Kepler’s second law refers to the orbital speed of planets.  
It says that a planet sweeps out equal area in equal time.  
Kepler’s second law refers to the orbital speed of planets.  
It says that a planet sweeps out equal area in equal time.  
Kepler’s second law refers to the orbital speed of planets.  

Figure 2 explains this.  In the fi gure, the three cross hatched 
It says that a planet sweeps out equal area in equal time.  
Figure 2 explains this.  In the fi gure, the three cross hatched 
It says that a planet sweeps out equal area in equal time.  

triangles are constructed by connecting the position of 
Figure 2 explains this.  In the fi gure, the three cross hatched 
triangles are constructed by connecting the position of 
Figure 2 explains this.  In the fi gure, the three cross hatched 

the planet at a given time with its position one day later 
triangles are constructed by connecting the position of 
the planet at a given time with its position one day later 
triangles are constructed by connecting the position of 

and using the Sun to complete the triangle.  According to 
the planet at a given time with its position one day later 
and using the Sun to complete the triangle.  According to 
the planet at a given time with its position one day later 

Kepler’s second law, as long as the time between the fi rst 
and using the Sun to complete the triangle.  According to 
Kepler’s second law, as long as the time between the fi rst 
and using the Sun to complete the triangle.  According to 

two points (here one day) is the same, the cross hatched 
Kepler’s second law, as long as the time between the fi rst 
two points (here one day) is the same, the cross hatched 
Kepler’s second law, as long as the time between the fi rst 

area will be the same regardless of the location around 
two points (here one day) is the same, the cross hatched 
area will be the same regardless of the location around 
two points (here one day) is the same, the cross hatched 

the orbit.  This means that a planet travels faster when it is 
area will be the same regardless of the location around 
the orbit.  This means that a planet travels faster when it is 
area will be the same regardless of the location around 

closer to the Sun and slower when it is farther away.
the orbit.  This means that a planet travels faster when it is 
closer to the Sun and slower when it is farther away.
the orbit.  This means that a planet travels faster when it is 

Figure 2 shows a very elongated orbit.  The Earth’s orbit 
is much closer to circular.  In Figure 3, I have drawn the 
Figure 2 shows a very elongated orbit.  The Earth’s orbit 
is much closer to circular.  In Figure 3, I have drawn the 
Figure 2 shows a very elongated orbit.  The Earth’s orbit 

Earth’s orbit with the proper shape and foci shown to scale.  
is much closer to circular.  In Figure 3, I have drawn the 
Earth’s orbit with the proper shape and foci shown to scale.  
is much closer to circular.  In Figure 3, I have drawn the 

Since Earth’s orbit is so close to a true circle, the effects of 
Earth’s orbit with the proper shape and foci shown to scale.  
Since Earth’s orbit is so close to a true circle, the effects of 
Earth’s orbit with the proper shape and foci shown to scale.  

Kepler’s second law are small but still noticeable.  To show 
these effects more clearly, I will use a more elliptical orbit.  
Kepler’s second law are small but still noticeable.  To show 
these effects more clearly, I will use a more elliptical orbit.  
Kepler’s second law are small but still noticeable.  To show 

Figure 4 shows two planets, one with a circular orbit and 
one with an elliptical orbit, both of a year of exactly ten 
Figure 4 shows two planets, one with a circular orbit and 
one with an elliptical orbit, both of a year of exactly ten 
Figure 4 shows two planets, one with a circular orbit and 

days.  I have shown each planet at noon on each day of 
one with an elliptical orbit, both of a year of exactly ten 
days.  I have shown each planet at noon on each day of 
one with an elliptical orbit, both of a year of exactly ten 

the year.  The planets are marked with a straight line to 
days.  I have shown each planet at noon on each day of 
the year.  The planets are marked with a straight line to 
days.  I have shown each planet at noon on each day of 

show the location of a fi xed observer.  For the circular 
the year.  The planets are marked with a straight line to 
show the location of a fi xed observer.  For the circular 
the year.  The planets are marked with a straight line to 

orbit, every time it is noon, the mark on the planet points 
directly towards the Sun and, for the observer, the Sun is 
orbit, every time it is noon, the mark on the planet points 
directly towards the Sun and, for the observer, the Sun is 
orbit, every time it is noon, the mark on the planet points 

directly overhead.  This is pretty much what we would 
directly towards the Sun and, for the observer, the Sun is 
directly overhead.  This is pretty much what we would 
directly towards the Sun and, for the observer, the Sun is 

expect.  

With an elliptical orbit, things are not so simple.  We start 
out on the fi rst day (labeled 1) with our mark pointing 
With an elliptical orbit, things are not so simple.  We start 
out on the fi rst day (labeled 1) with our mark pointing 
With an elliptical orbit, things are not so simple.  We start 

directly towards Sun.  By the second day, the planet 
out on the fi rst day (labeled 1) with our mark pointing 
directly towards Sun.  By the second day, the planet 
out on the fi rst day (labeled 1) with our mark pointing 

has rotated the same amount as with the circular orbit 
directly towards Sun.  By the second day, the planet 
has rotated the same amount as with the circular orbit 
directly towards Sun.  By the second day, the planet 

but to the observer, the Sun is past noon.  Even though 
the planet has rotated the same amount, the amount it 
but to the observer, the Sun is past noon.  Even though 
the planet has rotated the same amount, the amount it 
but to the observer, the Sun is past noon.  Even though 

traveled around the Sun is less because it is farther from 
the planet has rotated the same amount, the amount it 
traveled around the Sun is less because it is farther from 
the planet has rotated the same amount, the amount it 

Cont. on page 12

Figure 1: The Basics of the 
Ellipse

Figure 2: Kepler’s 2nd Law: Equal Area in Equal Time
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the Sun.  For the next several days the angle between our 
observer and the position of the Sun at noon becomes 
the Sun.  For the next several days the angle between our 
observer and the position of the Sun at noon becomes 
the Sun.  For the next several days the angle between our 

greater and greater.  It is only around position 5 that the 
observer and the position of the Sun at noon becomes 
greater and greater.  It is only around position 5 that the 
observer and the position of the Sun at noon becomes 

orbital speed around the Sun is fast enough for the planet 
greater and greater.  It is only around position 5 that the 
orbital speed around the Sun is fast enough for the planet 
greater and greater.  It is only around position 5 that the 

to begin to catch up to the Sun.  By position 6, noon and 
orbital speed around the Sun is fast enough for the planet 
to begin to catch up to the Sun.  By position 6, noon and 
orbital speed around the Sun is fast enough for the planet 

the Sun are again in alignment and all is right with the 
to begin to catch up to the Sun.  By position 6, noon and 
the Sun are again in alignment and all is right with the 
to begin to catch up to the Sun.  By position 6, noon and 

world - well, not quite.  The planet keeps traveling at this 
the Sun are again in alignment and all is right with the 
world - well, not quite.  The planet keeps traveling at this 
the Sun are again in alignment and all is right with the 

high-speed so by position 7 it has caught up too much.  
world - well, not quite.  The planet keeps traveling at this 
high-speed so by position 7 it has caught up too much.  
world - well, not quite.  The planet keeps traveling at this 

The Sun is now behind schedule and is still rising when 
high-speed so by position 7 it has caught up too much.  
The Sun is now behind schedule and is still rising when 
high-speed so by position 7 it has caught up too much.  

the observer’s watch shows noon.  Over the next several 
The Sun is now behind schedule and is still rising when 
the observer’s watch shows noon.  Over the next several 
The Sun is now behind schedule and is still rising when 

days the Sun catches up and is a little less late each day 

until back on day one of the next year things match up 
again.  In short, with a reasonaby accurate clock and an 
until back on day one of the next year things match up 
again.  In short, with a reasonaby accurate clock and an 
until back on day one of the next year things match up 

elliptical orbit, the position of the Sun in the sky at noon 
again.  In short, with a reasonaby accurate clock and an 
elliptical orbit, the position of the Sun in the sky at noon 
again.  In short, with a reasonaby accurate clock and an 

varies throughout the year.
elliptical orbit, the position of the Sun in the sky at noon 
varies throughout the year.
elliptical orbit, the position of the Sun in the sky at noon 

Before the advent of clocks and watches, it was pretty 
simple to defi ne noon as a time when the Sun was highest 
Before the advent of clocks and watches, it was pretty 
simple to defi ne noon as a time when the Sun was highest 
Before the advent of clocks and watches, it was pretty 

overhead.  This is the defi nition of solar noon.  Once 
simple to defi ne noon as a time when the Sun was highest 
overhead.  This is the defi nition of solar noon.  Once 
simple to defi ne noon as a time when the Sun was highest 

accurate time keeping began, it became obvious that the 

time from one solar noon to the next was not the same 
throughout the year.  In my example above, the difference 
between the observer’s noon and solar noon became as 
throughout the year.  In my example above, the difference 
between the observer’s noon and solar noon became as 
throughout the year.  In my example above, the difference 

large as one eighth of a day.  Here on Earth, our nearly large as one eighth of a day.  Here on Earth, our nearly 
circular orbit limits his error to about 16 minutes.  Still for circular orbit limits his error to about 16 minutes.  Still for circular orbit limits his error to about 16 minutes.  Still for 
large as one eighth of a day.  Here on Earth, our nearly 
circular orbit limits his error to about 16 minutes.  Still for 
large as one eighth of a day.  Here on Earth, our nearly large as one eighth of a day.  Here on Earth, our nearly 
circular orbit limits his error to about 16 minutes.  Still for 
large as one eighth of a day.  Here on Earth, our nearly large as one eighth of a day.  Here on Earth, our nearly 
circular orbit limits his error to about 16 minutes.  Still for 
large as one eighth of a day.  Here on Earth, our nearly 

astronomy and navigation this is a large error (250 miles astronomy and navigation this is a large error (250 miles astronomy and navigation this is a large error (250 miles 
for the celestial navigator).for the celestial navigator).for the celestial navigator).
astronomy and navigation this is a large error (250 miles 
for the celestial navigator).
astronomy and navigation this is a large error (250 miles astronomy and navigation this is a large error (250 miles 
for the celestial navigator).
astronomy and navigation this is a large error (250 miles astronomy and navigation this is a large error (250 miles 
for the celestial navigator).
astronomy and navigation this is a large error (250 miles 

You might have noticed one other curious thing about my 
planet with the ten day year.  On the circular orbit, from 
You might have noticed one other curious thing about my 
planet with the ten day year.  On the circular orbit, from 
You might have noticed one other curious thing about my 

our observation point, the rotation of the planet from one 
planet with the ten day year.  On the circular orbit, from 
our observation point, the rotation of the planet from one 
planet with the ten day year.  On the circular orbit, from 

noon to the next is not 360 degrees.  It is somewhat more.  
our observation point, the rotation of the planet from one 
noon to the next is not 360 degrees.  It is somewhat more.  
our observation point, the rotation of the planet from one 

In order to get from one noon to the next, the planet must 
noon to the next is not 360 degrees.  It is somewhat more.  
In order to get from one noon to the next, the planet must 
noon to the next is not 360 degrees.  It is somewhat more.  

do a full rotation but then it must rotate a little more to 
In order to get from one noon to the next, the planet must 
do a full rotation but then it must rotate a little more to 
In order to get from one noon to the next, the planet must 

compensate for the amount that it has travelled around 
the Sun over the course of the day.  If you carefully add 
compensate for the amount that it has travelled around 
the Sun over the course of the day.  If you carefully add 
compensate for the amount that it has travelled around 

all these rotations over the course of the year you fi nd 
the Sun over the course of the day.  If you carefully add 
all these rotations over the course of the year you fi nd 
the Sun over the course of the day.  If you carefully add 

that the planet rotates on its axis exactly one more time 
all these rotations over the course of the year you fi nd 
that the planet rotates on its axis exactly one more time 
all these rotations over the course of the year you fi nd 

during the course of the year then the observer on board 
that the planet rotates on its axis exactly one more time 
during the course of the year then the observer on board 
that the planet rotates on its axis exactly one more time 

the planet sees by measuring from one noon to the next.  
during the course of the year then the observer on board 
the planet sees by measuring from one noon to the next.  
during the course of the year then the observer on board 

One way to look at this is that the observer rotates once 
the planet sees by measuring from one noon to the next.  
One way to look at this is that the observer rotates once 
the planet sees by measuring from one noon to the next.  

for each day of the year plus one additional time in going 
One way to look at this is that the observer rotates once 
for each day of the year plus one additional time in going 
One way to look at this is that the observer rotates once 

around the Sun.  This is always true.  On Earth our year 
for each day of the year plus one additional time in going 
around the Sun.  This is always true.  On Earth our year 
for each day of the year plus one additional time in going 

is about 365.25 days long.  An extraterrestrial observer 
around the Sun.  This is always true.  On Earth our year 
is about 365.25 days long.  An extraterrestrial observer 
around the Sun.  This is always true.  On Earth our year 

would count 366.25 Earth rotations, exactly one rotation 
is about 365.25 days long.  An extraterrestrial observer 
would count 366.25 Earth rotations, exactly one rotation 
is about 365.25 days long.  An extraterrestrial observer 

more.

These two issues, that of the fl uctuating position of 
the Sun at noon and the extra yearly rotation relative 
These two issues, that of the fl uctuating position of 
the Sun at noon and the extra yearly rotation relative 
These two issues, that of the fl uctuating position of 

to the stars are the basis for most of the types of time 
the Sun at noon and the extra yearly rotation relative 
to the stars are the basis for most of the types of time 
the Sun at noon and the extra yearly rotation relative 

astronomers use.

To simplify the problem of the wandering Sun, 
astronomers have created a purely mathematical construct 
To simplify the problem of the wandering Sun, 
astronomers have created a purely mathematical construct 
To simplify the problem of the wandering Sun, 

called the mean Sun.  This is the position in the sky where 
astronomers have created a purely mathematical construct 
called the mean Sun.  This is the position in the sky where 
astronomers have created a purely mathematical construct 

the Sun would be if Earth had a circular orbit.  This has 
called the mean Sun.  This is the position in the sky where 
the Sun would be if Earth had a circular orbit.  This has 
called the mean Sun.  This is the position in the sky where 

the advantage of aligning with noon every day.  It has 
the disadvantage of not really been there (there’s nothing 
the advantage of aligning with noon every day.  It has 
the disadvantage of not really been there (there’s nothing 
the advantage of aligning with noon every day.  It has 

in the sky, it is just an equation representing a position).  
the disadvantage of not really been there (there’s nothing 
in the sky, it is just an equation representing a position).  
the disadvantage of not really been there (there’s nothing 

Terms like mean solar time, also called solar time or mean 
in the sky, it is just an equation representing a position).  
Terms like mean solar time, also called solar time or mean 
in the sky, it is just an equation representing a position).  

time, refer to the time referenced to this artifi cial mean 
Sun.  Solar noon occurs at the moment when then mean 
Sun is at its highest point.  The terms apparent time, Sun 
time, and true time refer to time measured using the real 
Sun is at its highest point.  The terms apparent time, Sun 
time, and true time refer to time measured using the real 
Sun is at its highest point.  The terms apparent time, Sun 

Sun.  Greenwich Mean Time (GMT) although no longer 
time, and true time refer to time measured using the real 
Sun.  Greenwich Mean Time (GMT) although no longer 
time, and true time refer to time measured using the real 

in offi cial usage, is the mean time at the prime meridian.  
Sun.  Greenwich Mean Time (GMT) although no longer 
in offi cial usage, is the mean time at the prime meridian.  
Sun.  Greenwich Mean Time (GMT) although no longer 

Until recently, GMT was the basis for time world wide.  
in offi cial usage, is the mean time at the prime meridian.  
Until recently, GMT was the basis for time world wide.  
in offi cial usage, is the mean time at the prime meridian.  

All our time zones and standard times were defi ned as 
Until recently, GMT was the basis for time world wide.  
All our time zones and standard times were defi ned as 
Until recently, GMT was the basis for time world wide.  

GMT plus or minus so many hours.  Mountain Standard 
Time is GMT -7 hours.  This ordinary, everyday clock 
GMT plus or minus so many hours.  Mountain Standard 
Time is GMT -7 hours.  This ordinary, everyday clock 
GMT plus or minus so many hours.  Mountain Standard 

time is civil time.  Astronomical time is mean time with 
Time is GMT -7 hours.  This ordinary, everyday clock 
time is civil time.  Astronomical time is mean time with 
Time is GMT -7 hours.  This ordinary, everyday clock 

the exception that the day starts adt noon instead of 
midnight.  It is used so observers can state the date of a 
the exception that the day starts adt noon instead of 
midnight.  It is used so observers can state the date of a 
the exception that the day starts adt noon instead of 

nighttime observation without worrying about whether 
midnight.  It is used so observers can state the date of a 
nighttime observation without worrying about whether 
midnight.  It is used so observers can state the date of a 

it’s before or after midnight.   
nighttime observation without worrying about whether 
it’s before or after midnight.   
nighttime observation without worrying about whether 

The difference between our extraterrestrial observer and 
Cont. on page 13

Debt to Time cont.

Figure 4: Circular and Elliptical Orbits

Figure 3: The Earth’s Nearly Circular Orbit
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us explains some of the other times astronomers use.  I 
mentioned that, from a fi xed point in space, Earth spins 
us explains some of the other times astronomers use.  I 
mentioned that, from a fi xed point in space, Earth spins 
us explains some of the other times astronomers use.  I 

around 366.25 times per year.  Conversely, from our vantage 
mentioned that, from a fi xed point in space, Earth spins 
around 366.25 times per year.  Conversely, from our vantage 
mentioned that, from a fi xed point in space, Earth spins 

point, the celestial sphere of stars appears to rotate around 
around 366.25 times per year.  Conversely, from our vantage 
point, the celestial sphere of stars appears to rotate around 
around 366.25 times per year.  Conversely, from our vantage 

us 366.25 times in a year.  Now pick some arbitrary starting 
point, the celestial sphere of stars appears to rotate around 
us 366.25 times in a year.  Now pick some arbitrary starting 
point, the celestial sphere of stars appears to rotate around 

point, and divide the sky from west to east into 24 hours. 
us 366.25 times in a year.  Now pick some arbitrary starting 
point, and divide the sky from west to east into 24 hours. 
us 366.25 times in a year.  Now pick some arbitrary starting 

It’s a little odd.  On Earth we divide the world into degrees 
point, and divide the sky from west to east into 24 hours. 
It’s a little odd.  On Earth we divide the world into degrees 
point, and divide the sky from west to east into 24 hours. 

minutes and seconds of longitude measured east and west 
It’s a little odd.  On Earth we divide the world into degrees 
minutes and seconds of longitude measured east and west 
It’s a little odd.  On Earth we divide the world into degrees 

from Greenwich.  In the sky, the units are hours minutes 
minutes and seconds of longitude measured east and west 
from Greenwich.  In the sky, the units are hours minutes 
minutes and seconds of longitude measured east and west 

and seconds measured eastward of the location of the Sun 
from Greenwich.  In the sky, the units are hours minutes 
and seconds measured eastward of the location of the Sun 
from Greenwich.  In the sky, the units are hours minutes 

in the sky at the vernal equinox (around March 21) and it is 
called right ascension.  Along with declination (like latitude 
in the sky at the vernal equinox (around March 21) and it is 
called right ascension.  Along with declination (like latitude 
in the sky at the vernal equinox (around March 21) and it is 

on Earth) it is used to give the coordinates of stars.  The 
called right ascension.  Along with declination (like latitude 
on Earth) it is used to give the coordinates of stars.  The 
called right ascension.  Along with declination (like latitude 

concept of sidereal time (literally star time) is directly linked 
on Earth) it is used to give the coordinates of stars.  The 
concept of sidereal time (literally star time) is directly linked 
on Earth) it is used to give the coordinates of stars.  The 

to right ascension.  At any moment, your local sidereal time 
concept of sidereal time (literally star time) is directly linked 
to right ascension.  At any moment, your local sidereal time 
concept of sidereal time (literally star time) is directly linked 

is the right ascension of the line and sky running north and 
to right ascension.  At any moment, your local sidereal time 
is the right ascension of the line and sky running north and 
to right ascension.  At any moment, your local sidereal time 

south.  Sidereal time is a little confusing because one sidereal 
is the right ascension of the line and sky running north and 
south.  Sidereal time is a little confusing because one sidereal 
is the right ascension of the line and sky running north and 

day is 23 hours, 56 minutes and 4 seconds of ordinary time 
south.  Sidereal time is a little confusing because one sidereal 
day is 23 hours, 56 minutes and 4 seconds of ordinary time 
south.  Sidereal time is a little confusing because one sidereal 

(or, based on the above discussion 365.25/366.25 days).  It is 
day is 23 hours, 56 minutes and 4 seconds of ordinary time 
(or, based on the above discussion 365.25/366.25 days).  It is 
day is 23 hours, 56 minutes and 4 seconds of ordinary time 

used primarily as a matter of convenient for astronomers 
(or, based on the above discussion 365.25/366.25 days).  It is 
used primarily as a matter of convenient for astronomers 
(or, based on the above discussion 365.25/366.25 days).  It is 

because the sidereal time tells you exactly what the position 
used primarily as a matter of convenient for astronomers 
because the sidereal time tells you exactly what the position 
used primarily as a matter of convenient for astronomers 

of the celestial sphere is at any moment.
because the sidereal time tells you exactly what the position 
of the celestial sphere is at any moment.
because the sidereal time tells you exactly what the position 

Up to this point, the Earth has served as the master clock.  
The defi nition of all times discussed is based on the rotation 
Up to this point, the Earth has served as the master clock.  
The defi nition of all times discussed is based on the rotation 
Up to this point, the Earth has served as the master clock.  

of the Earth.  As clocks became more accurate it was 
discovered that this master clock was not as reliable as once 
thought.  In fact, over the last hundred years the Earth has 
lost about one minute compared to “exact” 24-hour days.   
thought.  In fact, over the last hundred years the Earth has 
lost about one minute compared to “exact” 24-hour days.   
thought.  In fact, over the last hundred years the Earth has 

In 1960 a more uniform time standard was adopted called 
lost about one minute compared to “exact” 24-hour days.   
In 1960 a more uniform time standard was adopted called 
lost about one minute compared to “exact” 24-hour days.   

ephemeris time which uses the motions of the planets to 
In 1960 a more uniform time standard was adopted called 
ephemeris time which uses the motions of the planets to 
In 1960 a more uniform time standard was adopted called 

defi ne the length of the day.  It is not used because it is 
ephemeris time which uses the motions of the planets to 
defi ne the length of the day.  It is not used because it is 
ephemeris time which uses the motions of the planets to 

convenient or because of any direct relationship to the 
defi ne the length of the day.  It is not used because it is 
convenient or because of any direct relationship to the 
defi ne the length of the day.  It is not used because it is 

rotation of the Earth but only because it is more constant.  In 
convenient or because of any direct relationship to the 
rotation of the Earth but only because it is more constant.  In 
convenient or because of any direct relationship to the 

1983 this was replaced with an even more precise defi nition 
rotation of the Earth but only because it is more constant.  In 
1983 this was replaced with an even more precise defi nition 
rotation of the Earth but only because it is more constant.  In 

called dynamical time which is based on extremely 
1983 this was replaced with an even more precise defi nition 
called dynamical time which is based on extremely 
1983 this was replaced with an even more precise defi nition 

accurate atomic clocks.  Periodically the difference between 
called dynamical time which is based on extremely 
accurate atomic clocks.  Periodically the difference between 
called dynamical time which is based on extremely 

dynamical time and universal time (the rotation of the 
accurate atomic clocks.  Periodically the difference between 
dynamical time and universal time (the rotation of the 
accurate atomic clocks.  Periodically the difference between 

Earth) is measured and as needed leap seconds are inserted 
dynamical time and universal time (the rotation of the 
Earth) is measured and as needed leap seconds are inserted 
dynamical time and universal time (the rotation of the 

to keep the two within one second each other
Earth) is measured and as needed leap seconds are inserted 
to keep the two within one second each other
Earth) is measured and as needed leap seconds are inserted 

Over history time keeping has gone from using the heavens 
and Earth as the ultimate clock to building clocks that 
Over history time keeping has gone from using the heavens 
and Earth as the ultimate clock to building clocks that 
Over history time keeping has gone from using the heavens 

show the irregularities of these celestial timepieces. We 
and Earth as the ultimate clock to building clocks that 
show the irregularities of these celestial timepieces. We 
and Earth as the ultimate clock to building clocks that 

tend to think of time as a pretty mundane and unchanging 
show the irregularities of these celestial timepieces. We 
tend to think of time as a pretty mundane and unchanging 
show the irregularities of these celestial timepieces. We 

topic.  However, most of the concepts discussed including 
tend to think of time as a pretty mundane and unchanging 
topic.  However, most of the concepts discussed including 
tend to think of time as a pretty mundane and unchanging 

Greenwich mean time, civil time, standard time, time zones, 
topic.  However, most of the concepts discussed including 
Greenwich mean time, civil time, standard time, time zones, 
topic.  However, most of the concepts discussed including 

dynamical time, universal time, and ephemeris time are 
less than 100 years old.  I can’t help but wonder if this past 
dynamical time, universal time, and ephemeris time are 
less than 100 years old.  I can’t help but wonder if this past 
dynamical time, universal time, and ephemeris time are 

century was “The Age of Time Keeping” since it is hard to 
less than 100 years old.  I can’t help but wonder if this past 
century was “The Age of Time Keeping” since it is hard to 
less than 100 years old.  I can’t help but wonder if this past 

imagine such great advances in the future ot the need for 
century was “The Age of Time Keeping” since it is hard to 
imagine such great advances in the future ot the need for 
century was “The Age of Time Keeping” since it is hard to 

much more accurate time.  However, this is precisely the 
imagine such great advances in the future ot the need for 
much more accurate time.  However, this is precisely the 
imagine such great advances in the future ot the need for 

attitude of a director of a major observatory in 1877 when 
much more accurate time.  However, this is precisely the 
attitude of a director of a major observatory in 1877 when 
much more accurate time.  However, this is precisely the 

he said: “.. as long as the time furnished is within a second 
attitude of a director of a major observatory in 1877 when 
he said: “.. as long as the time furnished is within a second 
attitude of a director of a major observatory in 1877 when 

or so of being exact, we are satisfi ed, and we consider 
he said: “.. as long as the time furnished is within a second 
or so of being exact, we are satisfi ed, and we consider 
he said: “.. as long as the time furnished is within a second 

that close enough for all practical purposes.”  Well, time 
or so of being exact, we are satisfi ed, and we consider 
that close enough for all practical purposes.”  Well, time 
or so of being exact, we are satisfi ed, and we consider 

certainly marched on.
that close enough for all practical purposes.”  Well, time 
certainly marched on.
that close enough for all practical purposes.”  Well, time 
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Barry Gordon

[2003 December]
Here’s the last Moon/Venus match-up for 2003.  Once again, naked-
eye viewing will most defi nitely be possible, but binoculars might 
Here’s the last Moon/Venus match-up for 2003.  Once again, naked-
eye viewing will most defi nitely be possible, but binoculars might 
Here’s the last Moon/Venus match-up for 2003.  Once again, naked-

offer  a plus.
eye viewing will most defi nitely be possible, but binoculars might 
offer  a plus.
eye viewing will most defi nitely be possible, but binoculars might 

On December 25, the Moon will again be near Venus, very low in the 
southwest.  Sunset will be at about 4:59, by which time they should  
On December 25, the Moon will again be near Venus, very low in the 
southwest.  Sunset will be at about 4:59, by which time they should  
On December 25, the Moon will again be near Venus, very low in the 

both be visible -- with the Moon a fairly thin crescent, somewhat  
southwest.  Sunset will be at about 4:59, by which time they should  
both be visible -- with the Moon a fairly thin crescent, somewhat  
southwest.  Sunset will be at about 4:59, by which time they should  

over “two days old” (ie, somewhat over two days past New Moon).
both be visible -- with the Moon a fairly thin crescent, somewhat  
over “two days old” (ie, somewhat over two days past New Moon).
both be visible -- with the Moon a fairly thin crescent, somewhat  

Happy Solstice!
over “two days old” (ie, somewhat over two days past New Moon).
Happy Solstice!
over “two days old” (ie, somewhat over two days past New Moon).

[2004 January]
Greetings of the New Year!
[2004 January]
Greetings of the New Year!
[2004 January]

Jupiter and its four impressive satellites present various interesting 
phenoma -- observable with virtually any telescope or decent well-
Jupiter and its four impressive satellites present various interesting 
phenoma -- observable with virtually any telescope or decent well-
Jupiter and its four impressive satellites present various interesting 

supported binoculars.  Jupiter, being so immense, there are almost 
phenoma -- observable with virtually any telescope or decent well-
supported binoculars.  Jupiter, being so immense, there are almost 
phenoma -- observable with virtually any telescope or decent well-

always interactions -- occultations and such -- taking place between 
supported binoculars.  Jupiter, being so immense, there are almost 
always interactions -- occultations and such -- taking place between 
supported binoculars.  Jupiter, being so immense, there are almost 

it and one or more of these four satellites.  On the other hand, the 
always interactions -- occultations and such -- taking place between 
it and one or more of these four satellites.  On the other hand, the 
always interactions -- occultations and such -- taking place between 

satellites being so much smaller, interactions between satellites are 
much rarer, depending various things lining up just right.
satellites being so much smaller, interactions between satellites are 
much rarer, depending various things lining up just right.
satellites being so much smaller, interactions between satellites are 

But those just-right line-ups are now in place, so several of these  rare 
satellite interactions will be occurring over the next two months.
But those just-right line-ups are now in place, so several of these  rare 
satellite interactions will be occurring over the next two months.
But those just-right line-ups are now in place, so several of these  rare 

Essentially, these interactions are of two types.  One type is eclipses, 
satellite interactions will be occurring over the next two months.
Essentially, these interactions are of two types.  One type is eclipses, 
satellite interactions will be occurring over the next two months.

in which one satellite casts its shadow onto another.  However, these 
Essentially, these interactions are of two types.  One type is eclipses, 
in which one satellite casts its shadow onto another.  However, these 
Essentially, these interactions are of two types.  One type is eclipses, 

are generally partial eclipses, resulting only in a slight dimming of 
the eclipsed satellite -- fairly subtle to observe and not particularly
are generally partial eclipses, resulting only in a slight dimming of 
the eclipsed satellite -- fairly subtle to observe and not particularly
are generally partial eclipses, resulting only in a slight dimming of 

interesting.

The more interesting events are the occultations and transits, when  
one of the satellites “runs into” another, one passing in front of the 
The more interesting events are the occultations and transits, when  
one of the satellites “runs into” another, one passing in front of the 
The more interesting events are the occultations and transits, when  

other, as seen from Earth.  Unfortunately, statistics being what they 
one of the satellites “runs into” another, one passing in front of the 
other, as seen from Earth.  Unfortunately, statistics being what they 
one of the satellites “runs into” another, one passing in front of the 

are, many of these occur with Jupiter below our horizon, while others 
other, as seen from Earth.  Unfortunately, statistics being what they 
are, many of these occur with Jupiter below our horizon, while others 
other, as seen from Earth.  Unfortunately, statistics being what they 

occur at pretty miserable times like three in the morning.  Despite 
are, many of these occur with Jupiter below our horizon, while others 
occur at pretty miserable times like three in the morning.  Despite 
are, many of these occur with Jupiter below our horizon, while others 

this, however, there are nine such events (this year) observable by 
occur at pretty miserable times like three in the morning.  Despite 
this, however, there are nine such events (this year) observable by 
occur at pretty miserable times like three in the morning.  Despite 

us, weather permitting, at pretty reasonable hours over the next two 
this, however, there are nine such events (this year) observable by 
us, weather permitting, at pretty reasonable hours over the next two 
this, however, there are nine such events (this year) observable by 

months.  The current events are as follows:
us, weather permitting, at pretty reasonable hours over the next two 
months.  The current events are as follows:
us, weather permitting, at pretty reasonable hours over the next two 

Date       Begin       End     Event    (all times are PM MST)Date       Begin       End     Event    (all times are PM MST)

Jan 13       10:15       11:37         Europa “kisses” IoJan 13       10:15       11:37         Europa “kisses” Io -- This one is different 
from the rest, as one satellite will approach the other, come into 
Jan 13       10:15       11:37         Europa “kisses” Io
from the rest, as one satellite will approach the other, come into 
Jan 13       10:15       11:37         Europa “kisses” Io

(apparent) contact, and then move away, but not switch sides -- ie, 
from the rest, as one satellite will approach the other, come into 
(apparent) contact, and then move away, but not switch sides -- ie, 
from the rest, as one satellite will approach the other, come into 

it will not pass the other, but move away in the same direction from 
(apparent) contact, and then move away, but not switch sides -- ie, 
it will not pass the other, but move away in the same direction from 
(apparent) contact, and then move away, but not switch sides -- ie, 

which  it approached.  (In all the rest, one satellite will appear to pass 
it will not pass the other, but move away in the same direction from 
which  it approached.  (In all the rest, one satellite will appear to pass 
it will not pass the other, but move away in the same direction from 

the other.
which  it approached.  (In all the rest, one satellite will appear to pass 
the other.
which  it approached.  (In all the rest, one satellite will appear to pass 

Jan 17      9:50       10:12      Callisto partially occults EuropaJan 17      9:50       10:12      Callisto partially occults Europa -- Europa 
will not be hidden completely.
Jan 17      9:50       10:12      Callisto partially occults Europa
will not be hidden completely.
Jan 17      9:50       10:12      Callisto partially occults Europa
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GNTO: General Nathan Twining Observatory
SSP: School Star Party
GNTO: General Nathan Twining Observatory
SSP: School Star Party
GNTO: General Nathan Twining Observatory

SSP TBA: Check Sidereal Times For SSP 
SSP: School Star Party
SSP TBA: Check Sidereal Times For SSP 
SSP: School Star Party

  
                             Update

January 2004
Fri 01/02/04
January 2004

01/02/04
January 2004

Feb Sidereal Times Deadline
Thu 01/08/04 GNTO Committee Mtg.
Sat 01/10/04 General Meeting

GNTO Committee Mtg.
General Meeting
GNTO Committee Mtg.

Thu 01/15/04 Board Meeting
General Meeting
Board Meeting
General Meeting

Sat 01/17/04 GNTO Training
Thu 01/22/04 Double Eagle Elementary SSP

GNTO Training
Double Eagle Elementary SSP
GNTO Training

Fri 01/23/04 Mar Sidereal Times Deadline
Double Eagle Elementary SSP
Mar Sidereal Times Deadline
Double Eagle Elementary SSP

Sat 01/24/04 GNTO New Moon
Thu 01/29/04 Manzano, Los Lunas SSP
Sat 01/31/04 Open

February 2004
Thu
February 2004
Thu
February 2004

02/05/04
February 2004

02/05/04
February 2004

Board Meeting
Sat 02/07/04 General Meeting

Board Meeting
General Meeting
Board Meeting

Thu 02/12/04 Salem Academy SSP
General Meeting
Salem Academy SSP
General Meeting

Sat 02/14/04 GNTO
Thu 02/19/04 Monte Vista Elementary SSP
Fri 02/20/04 Apr Sidereal Times Deadline

Monte Vista Elementary SSP
Apr Sidereal Times Deadline
Monte Vista Elementary SSP

Sat 02/21/04 GNTO New Moon
Thu 02/26/04 GNTO Committee Meeting
Sat 02/28/04 Open 
  

March 2004
Thu 3/04/04 Board Meeting
Sat 3/06/04 General Meeting

Board Meeting
General Meeting
Board Meeting

Thu 3/11/04 SY Jackson SSP
General Meeting
SY Jackson SSP
General Meeting

Sat 3/13/04 GNTO Equinox Picnic/Training
Thu 3/18/04 Eastern Hills Christian Acad SSP

GNTO Equinox Picnic/Training
Eastern Hills Christian Acad SSP
GNTO Equinox Picnic/Training

FRI 3/19/04 May Sidereal Times Deadline
Sun 3/20/04 Spring Equinox
Sat 3/20/04 GNTO Messier Marathon NM

Spring Equinox
GNTO Messier Marathon NM
Spring Equinox

Thu 3/25/04 GNTO Committee Meeting
Sat 3/27/04 Open

April 2004
Thu
April 2004
Thu
April 2004

04/01/04
April 2004

04/01/04
April 2004

Board Meeting

Sat 04/03/04 General Meeting
Tue 04/06/04 Passover Begins
Thu 04/08/04 SSP TBA
Sat 04/10/04 GNTO
Sun 04/11/04 Easter SundayEaster SundayEaster Sunday
Thu 04/15/04 SSP TBASSP TBASSP TBA
FRI 04/16/04 Jun Sidereal Times DeadlineJun Sidereal Times DeadlineJun Sidereal Times Deadline
Sat 04/17/04 GNTO New MoonGNTO New Moon
Mon 04/19/04 National Dark Sky Week Begins
Thu 04/22/04 GNTO Committee Meeting
Sat 04/24/04 Astronomy Day
Thu 04/29/04 Board Meeting

Astronomy Day
Board Meeting
Astronomy Day

May 2004
Sat 05/01/04
May 2004

05/01/04
May 2004

General Meeting
Sat 05/08/04 Oak Flat

General Meeting
Oak Flat
General Meeting

Sun 05/09/04 Mothers’ Day
Sat 05/15/04 GNTO Training New Moon
Sun 05/16/04 Prude Ranch TX SP Begins

GNTO Training New Moon
Prude Ranch TX SP Begins
GNTO Training New Moon

FRI 05/21/04 Jul Sidereal Times Deadline
Prude Ranch TX SP Begins
Jul Sidereal Times Deadline
Prude Ranch TX SP Begins

Sat 05/22/04 Chaco
Thu 05/27/04 GNTO Committee Meeting
Sat 05/29/04 Open
Mon 05/31/04 Memorial Day

Open
Memorial Day
Open

June 2004
Thu 06/03/04 Board Meeting
Sat 0/05/04 General Meeting

Board Meeting
General Meeting
Board Meeting

Sat 06/12/04 Oak Flat
General Meeting
Oak Flat
General Meeting

FRI 06/18/04 Aug Sidereal Times Deadline
Sat 06/19/04 GNTO New Moon
Sun 06/20/04 Summer Solstice
Sun 06/20/04 Fathers’ Day
Thu 06/24/04 GNTO Committee Meeting
Sat 06/26/04 Open

July 2004
Thu
July 2004
Thu
July 2004

07/01/04
July 2004

07/01/04
July 2004

Board Meeting
Sat 07/03/04 General Meeting

Board Meeting
General Meeting
Board Meeting

Sun 07/04/04 Independence Day
General Meeting
Independence Day
General Meeting

Sat 07/10/04 Oak Flat
Independence Day
Oak Flat
Independence Day

Fri 07/16/04 Sep Sidereal Times Deadline
Sat 07/17/04 GNTO Training New Moon
Thu 07/22/04 GNTO Committee Meeting
Sat 07/24/04 Open
Thu 07/29/04 Board Meeting

Open
Board Meeting
Open

Sat 07/31/04 General Meeting
Board Meeting
General Meeting
Board Meeting
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August 2004
Sat 08/07/04
August 2004

08/07/04
August 2004

Oak Flat
Fri 08/13/04 Oct Sidereal Times Deadline
Sat 08/14/04 GNTO New Moon
Thu 08/19/04 GNTO Committee Meeting
Sat 08/21/04 Open
Thu 08/26/04 Board Meeting

Open
Board Meeting
Open

Sat 08/28/04 General Meeting
Board Meeting
General Meeting
Board Meeting

September 2004
Sat 09/04/04
September 2004

09/04/04
September 2004

Oak Flat
September 2004

Oak Flat
September 2004

Mon 09/06/04 Labor Day
Fri 09/10/04 White Sands SP Begins

Labor Day
White Sands SP Begins
Labor Day

Sat 09/11/04 GNTO New Moon/Chaco
White Sands SP Begins
GNTO New Moon/Chaco
White Sands SP Begins

Wed 09/15/04 Rosh Hashanah Begins
FRI 09/17/04 Nov Sidereal Times Deadline

Rosh Hashanah Begins
Nov Sidereal Times Deadline
Rosh Hashanah Begins

Sat 09/18/04 GNTO Picnic/Training
Mon 09/22/04 Autumn Equinox
Thu 09/23/04 GNTO Committee Meeting
Fri 09/24/04 Yom Kippur Begins
Sat 09/25/04 Open
Thu 09/30/04 Board Meeting

Open
Board Meeting
Open

October 2004
Sat 10/02/04 General Meeting
Sat 10/09/04 GNTO
Sun 10/10/04 Okie/Tex SP Begins
Sat 10/16/04 GNTO New Moon
Thu 10/21/04 GNTO Committee Meeting
Sat 10/23/04 Open
Thu 10/28/04 Board Meeting

Open
Board Meeting
Open

Sat 10/30/04 General Meeting
Board Meeting
General Meeting
Board Meeting

Sun 10/31/04 Halloween
General Meeting
Halloween
General Meeting

November 2004
Sat 11/06/04 Placitas SP
Thu 11/11/04 GNTO Committee Meeting
FRI 11/12/04 Dec Sidereal Times Deadline

GNTO Committee Meeting
Dec Sidereal Times Deadline
GNTO Committee Meeting

Sat 11/13/04 GNTO New Moon
Thu 11/18/94 Board Meeting
Sat 11/20/04 GNTO Training
Thu 11/25/04 Thanksgiving

GNTO Training
Thanksgiving
GNTO Training

Sat 11/27/04 General Meeting
Thanksgiving
General Meeting
Thanksgiving

December 2004
Thu 12/02/04 Open
FRI 12/03/04 Jan Sidereal Times DeadlineJan Sidereal Times DeadlineJan Sidereal Times Deadline

Open
Jan Sidereal Times Deadline
Open

Sat 12/11/04 GNTO New MoonGNTO New MoonGNTO New Moon
Thu 12/16/04 GNTO Committee MeetingGNTO Committee MeetingGNTO Committee Meeting
Sat 12/18/04 Winter PotLuckWinter PotLuck

GNTO Committee Meeting
Winter PotLuck
GNTO Committee MeetingGNTO Committee Meeting
Winter PotLuck
GNTO Committee Meeting

Tue 12/21/04 Winter Solstice
Thu 12/23/04 Board Meeting
Sat 12/25/04 Christmas Day

Board Meeting
Christmas Day
Board Meeting

Fri 12/31/04 New Year’s Eve

January 2005
Sat 01/01/05
January 2005

01/01/05
January 2005

New Year’s Day
FRI 01/07/05 Feb Sidereal Times Deadline

New Year’s Day
Feb Sidereal Times Deadline
New Year’s Day

Sat 01/08/05 GNTO New Moon
Sat 01/15/05 GNTO Training
Sat 01/22/05 General Meeting

GNTO Training
General Meeting
GNTO Training

Thu 01/27/05 Board Meeting
General Meeting
Board Meeting
General Meeting

Sat 01/29/05 Open

February 2005
Sat 02/05/05
February 2005

02/05/05
February 2005

GNTO New Moon
FRI 02/11/05 Mar Sidereal Times Deadline
Sat 02/12/05 GNTO
Thu 02/17/05 GNTO Committee Meeting
Sat 02/19/05 Open
Thu 02/24/05 Board Meeting

Open
Board Meeting
Open

Sat 02/26/05 General Meeting
Board Meeting
General Meeting
Board Meeting

March 2005
Sat 03/05/05 GNTO Equinox Picnic/Training
FRI 03/11/05 Apr Sidereal Times Deadline

GNTO Equinox Picnic/Training
Apr Sidereal Times Deadline
GNTO Equinox Picnic/Training

Sat 03/12/05 GNTO New Moon
Thu 03/17/05 GNTO Committee Meeting
Sat 03/19/05 Open
Thu 03/24/05 Board Meeting

Open
Board Meeting
Open

Sat 03/26/05 General Meeting
Board Meeting
General Meeting
Board Meeting

April 2005
Sat 04/09/05
April 2005

04/09/05
April 2005

Messier Marathon
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M i n u t e s 
 o f 
 t h e 
 B o a r d
Elizabeth Burki

Meeting of the TAAS Board of Directors, October 9, 2003

Present: Ray Collins; Elizabeth Burki; Pete Eschman; Shannon Mann; Becky 
Purvis; Barry Spletzer; Excused: Dale Murray. Observers: Sammy Lockwood; 
Neil Goldberg; Gordon Pegue.

I.  Corrections to last month’s minutes: none

II. Treasurer’s Report:  
a. Shannon Mann has assumed the mantle of Treasurer from David 

Brown.  Thanks to David for his diligent work on behalf of TAAS.
b. Shannon presented a Board Summary report to be submitted along 

with the minutes of the meeting.
   1. major expenditure for September was the purchase of a new 
propane tank for the GNTO site
   2. concern voiced about drop in membership and whether the drop 
in August is a recurrent phenomenon
   3. As of January 2004 “Sky and Telescope” subscriptions will cost 
$32.95

III. Correspondence: 
a. Various newsletters arrived from other astronomical associations. Ray 

will display them at the next TAAS membership meeting
b. We received a thank-you note from a teacher who appreciated our 

“Starry Night” efforts at her school and encouraged us to keep up this activity.

IV. Retrospect:
a. General meeting of 9/13/03 at Lodestar.  Our guest speaker was 

superior and his descriptions of the Mars lander efforts were thoughtful and 
informative.  Everyone was impressed with the quality of the photographs and 
their display.

b. GNTO work party of 9/14/03. Dale Murray, Larry Cash, Ray Collins, 
Pete Eschman and others worked diligently to glue down shingles, work on 
the battery box and the dome.   On 10/04/03 Ray, Dale, Pete, Becky Purvis and 
Karen Keese worked on roofi ng, weeding, cleaning and the battery pack. 

c. Oak Flat star party: because of a miscommunication there were only 
5 telescopes for 125 guests.  The sky was great and there were many small 
children in attendance

d. Chaco Star Party night: the big dome was open; the sky was clear, many 
telescopes and many visitors.

e. Three school star parties were presented in September.  Lots of scopes 
and lots of students at South Mountain (along with surprise lawn sprinklers!).  
At Eisenhower school 350 of the 400 children brought a special question to ask 
and brought the answer to class the next day for extra credit.  Wilson Middle 
School was popular site with 250-300 children in attendance.

f. GNTO observing on 9/27/03 Dale Murray, Ray Collins, and Mark Marx 
hosted 25 visitors.  Rattlesnakes are still a problem under the Ortega Building.

g. Mark Kroska attended the White Sands star party 

V. Prospect:
a. The 10/11/03 TAAS general meeting will be a “Bring and Brag” event 

with members encouraged to share their telescopic expertise with those 
considering buying their fi rst telescope or moving up in telescopic power

b. Fall picnic is scheduled for 10/18/03.  GNTO will be open at 4 PM with 
the picnic beginning at 5:30  

c. On 10/20/03 The Rio Grande Nature Center, along with TAAS and 
Lodestar, will sponsor a native American lecturer sharing his knowledge of  
constellations and accompanying legends. TAAS members are encouraged to 

bring their scopes for after-lecture viewing
d. Next GNTO evening is 10/25/03, a new moon evening
e. Winter Solstice dinner party 12/13/03 will be held at the Holiday Inn on 

University.  Ray Collins will make the room reservations
f. Nominations for awards will be solicited at the next general meetingf. Nominations for awards will be solicited at the next general meetingf. Nominations for awards will be solicited at the next general meeting
g. Placitas Star Party is scheduled for 11/01/03g. Placitas Star Party is scheduled for 11/01/03g. Placitas Star Party is scheduled for 11/01/03

VI. Committee Reports:
a. Membership: no report.
b. GNTO meeting: 

   1. Dale Murray, Ray Collins, Gordon Pegue, Karen Keese, Pete 
Eschman, Larry Cash, Carl Frish and Mark Kroska present
    a. $649.00 was spent on roof repairs
    b. There are ongoing problems with the energy storage system.  
Barry Spletzer will contact PNM with a grant through PNM’s “Green Energy 
Initiatives” to seek help in purchasing a new battery system.  Meanwhile we 
will purchase a one new battery now, which should allow us to operate the 
observatory.
    c.Pete Eschman requested permission to spend GNTO funds for 
a new substitute battery and the necessary interconnecting straps.  Approval 
granted.
    d.Mike Penley, former TAAS president, proposed that we 
connect a wireless Internet feed to GNTO at a cost of $800.  This technology will 
allow us to monitor the site for weather, security and an access to an Internet 
phone.  Provisional approval, dependent on the ability to transmit a signal, 
granted. 
    e. We now own our own propane tank with enough gas to last 
us through the winter.  A new provider has been found to deliver the Spring 
fi ll-up supply.
    f. Isengard upgrades will be put off until the major projects are 
completed.
    g. There was a sincere and loud round of  applause for Pete 
Eschman and his dedicated efforts to keep GNTO up-to-date.

VII. Old Business:
a. We are still waiting to hear from Best Buy and Sandia Labs to respond 

to the grants written by Barry Spletzer.
b. Barry Spletzer has several returned loaner scopes, with their new 

eyepieces, ready to share with our members.  The Board approved the purchase 
of a TELRAD for the loaner program.

VIII. New Business:
a. Sammy Lockwood voiced his desire to “retire” from the education 

coordination committee after 2 years of service.  At this time there is no 
successor.  We will look to develop an education committee rather than assign 
this increasingly complex effort to one person.  We will open this up to the 
membership at the next meeting. Barry Spletzer volunteered to serve on the 
education committee

b. Astronomy Day: suggestion made that we start now to decide whether 
or not to have our own special day or have a joint day with Lodestar

c. Neil Goldberg has emailed copies of the preliminary calendar for 2004.  
Cheers for Neil and his efforts to complete this detailed task!

d. Ray Collins will take on the task of developing a Nominating 
Committee for the presentation of Board candidates in 2004.  Gordon Pegue 
has volunteered to be a member of the committee.

Meeting adjourned at 8:45 P.M.
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 SOCIETY STAFF
Board of Directors - board@taas.orgBoard of Directors - board@taas.org TelephoneTelephone              E-mail Address

•President/ATM Coordinator Ray Collins 344-9686 (H) Ray@taas.org president@taas.org   atm@taas.org
•Vice President/Gen Mtg Coord Dale Murray 296-2479 (H) Dale@taas.org vp@taas.org
•Secretary Elizabeth Burki 254-0674 (H) Elizabeth@taas.org secretary@taas.org
•Treasurer/Membership Services Shannon Mann 771-0126 (H) Shannon@taas.org treasurer@taas.org
Director/Observatory  Director Pete Eschman 873-1517 (H) Pete@taas.org gnto@taas.org
Director/Membership Director Judy Stanley 896-0040 (H) Judy@taas.org membership@taas.org
Director/Telescope Curator Barry Spletzer 294-4601 (H) Barry@taas.org telescope_loans@taas.org  
Director Larry Cash 299-4686 (H) Larry@taas.org
Director Rebecca Purvis 877-2517 (H) Rebecca@taas.org

                TAAS Positions TelephoneTelephone              E-mail Address

Events Coordinator Neil Goldberg 798-1958 (H) events_coord@taas.org
Public Relations Offi cer Karen Keese 261-0040 (C) pr@taas.org
Education /TAAS Web Master Sammy Lockwood 275-0258 (H) educaton_coord@taas.org webmaster@taas.org
Newsletter Editor Dan Richey 286-7993 (H) editor@taas.org
TAAS Archivist Pat Appel 292-0463 (H) archivist@taas.org
TAAS Librarian Dawn Gray 856-2054 (H) librarian@taas.org
ATM Coordinator Michael Pendley 296-0549 (H) atm@taas.org1
UNM Observatory Coordinator Jay Harden 296-0537 (H) unm_coord@taas.org
Explorer Post 110 Advisor Mark Kroska 884-9108 (H) post110_advisor@taas.org
Backyard Astronomy Ryan Gray 856-2054 (H) backyard@taas.org

Free Telescope OfferFree Telescope Offer
What’s that?  Did you say Free?  That’s right FREE! 

Any TAAS member can use this coupon  to borrow a TAAS telescope. 
Contact Barry Spletzer at  telescope_loans@taas.org or 294-4601 and                  

receive a loaner telescope absolutely free.  You can choose from scopes with   
apertures ranging  from 6” to 13”.

Some restrictions apply.  Offer valid for current TAAS members.  Offer is fi rst 
come fi rst served.  Late comers will be put on a waiting list.   Neither TAAS nor 

the telescope curators will be held liable for any lost sleep or other  problems 
arising from the use of TAAS scopes. 

Borrowers are required to enjoy the telescopes.

✭

✭

✭✭✭✭✭

• Wanted: Milburn or Mettler wedge for Meade 10” 
LX-200.  Please contact Robin Peel at 505-792-4555 or 

 Milburn or Mettler wedge for Meade 10” 
LX-200.  Please contact Robin Peel at 505-792-4555 or 

 Milburn or Mettler wedge for Meade 10” 

robinp@mindspring.com.
• Move up to Tele Vue quality:  Two like-new eyepieces 
with dual (1.25” and 2”) barrels.  22mm Panoptic - MSRP 

Move up to Tele Vue quality:
with dual (1.25” and 2”) barrels.  22mm Panoptic - MSRP 

Move up to Tele Vue quality:  Two like-new eyepieces 
with dual (1.25” and 2”) barrels.  22mm Panoptic - MSRP 

  Two like-new eyepieces 

$375 - street price $333 - asking $200.  9mm Nagler - MSRP 
with dual (1.25” and 2”) barrels.  22mm Panoptic - MSRP 
$375 - street price $333 - asking $200.  9mm Nagler - MSRP 
with dual (1.25” and 2”) barrels.  22mm Panoptic - MSRP 

$305 - street price $250 - asking $150.  E-mail BarryGordon$305 - street price $250 - asking $150.  E-mail BarryGordon$305 - street price $250 - asking $150.  E-mail BarryGordon
$375 - street price $333 - asking $200.  9mm Nagler - MSRP 
$305 - street price $250 - asking $150.  E-mail BarryGordon
$375 - street price $333 - asking $200.  9mm Nagler - MSRP 

@CompuServe.com or else call 867-6424.@CompuServe.com or else call 867-6424.@CompuServe.com or else call 867-6424.
$305 - street price $250 - asking $150.  E-mail BarryGordon
@CompuServe.com or else call 867-6424.
$305 - street price $250 - asking $150.  E-mail BarryGordon$305 - street price $250 - asking $150.  E-mail BarryGordon
@CompuServe.com or else call 867-6424.
$305 - street price $250 - asking $150.  E-mail BarryGordon$305 - street price $250 - asking $150.  E-mail BarryGordon
@CompuServe.com or else call 867-6424.
$305 - street price $250 - asking $150.  E-mail BarryGordon

•   Free (yes, really free) cases:   Free (yes, really free) cases:   Free (yes, really free) cases:  Heavy-duty Doskocil water-  Heavy-duty Doskocil water-  Heavy-duty Doskocil water-
tight case - approximately 16” x 19” by 9” deep.  Small tight case - approximately 16” x 19” by 9” deep.  Small tight case - approximately 16” x 19” by 9” deep.  Small 

   Free (yes, really free) cases:
tight case - approximately 16” x 19” by 9” deep.  Small 

   Free (yes, really free) cases:   Free (yes, really free) cases:
tight case - approximately 16” x 19” by 9” deep.  Small 

   Free (yes, really free) cases:   Free (yes, really free) cases:
tight case - approximately 16” x 19” by 9” deep.  Small 

   Free (yes, really free) cases:  Heavy-duty Doskocil water-
tight case - approximately 16” x 19” by 9” deep.  Small 

  Heavy-duty Doskocil water-  Heavy-duty Doskocil water-
tight case - approximately 16” x 19” by 9” deep.  Small 

  Heavy-duty Doskocil water-  Heavy-duty Doskocil water-
tight case - approximately 16” x 19” by 9” deep.  Small 

  Heavy-duty Doskocil water-

Orion accessory case (catalog #5951) - approximately 7” x 
tight case - approximately 16” x 19” by 9” deep.  Small 
Orion accessory case (catalog #5951) - approximately 7” x 
tight case - approximately 16” x 19” by 9” deep.  Small 

11” by 3” deep.  E-mail BarryGordon@CompuServe.com or 
Orion accessory case (catalog #5951) - approximately 7” x 
11” by 3” deep.  E-mail BarryGordon@CompuServe.com or 
Orion accessory case (catalog #5951) - approximately 7” x 

else call 867-6424.
11” by 3” deep.  E-mail BarryGordon@CompuServe.com or 
else call 867-6424.
11” by 3” deep.  E-mail BarryGordon@CompuServe.com or 

C l a s s i f i e d 
 A d s



MEMBERSHIP:  You may request a 
membership application by sending           

  You may request a 
membership application by sending           

  You may request a 

e-mail to membership@taas.org 
membership application by sending           
e-mail to membership@taas.org 
membership application by sending           

or calling 
e-mail to membership@taas.org 
or calling 
e-mail to membership@taas.org 

(505) 254-TAAS(8227).  
Applications may also be downloaded 
or calling 
Applications may also be downloaded 
or calling 

from the Web site.  Annual dues to The 
Applications may also be downloaded 
from the Web site.  Annual dues to The 
Applications may also be downloaded 

Albuquerque  Astronomical Society are 
$30/year for a full membership and $15/
Albuquerque  Astronomical Society are 
$30/year for a full membership and $15/
Albuquerque  Astronomical Society are 

year for a full time student (high school 
$30/year for a full membership and $15/
year for a full time student (high school 
$30/year for a full membership and $15/

or less) membership.  Additional family 
year for a full time student (high school 
or less) membership.  Additional family 
year for a full time student (high school 

members may join  for $5/each (student 
or less) membership.  Additional family 
members may join  for $5/each (student 
or less) membership.  Additional family 

and family memberships are not eligible 
members may join  for $5/each (student 
and family memberships are not eligible 
members may join  for $5/each (student 

to vote on society matters).  New member 
and family memberships are not eligible 
to vote on society matters).  New member 
and family memberships are not eligible 

information packets can be downloaded 
to vote on society matters).  New member 
information packets can be downloaded 
to vote on society matters).  New member 

from the website or requested from the 
information packets can be downloaded 
from the website or requested from the 
information packets can be downloaded 

TAAS Membership Services Director at   
from the website or requested from the 
TAAS Membership Services Director at   
from the website or requested from the 

membership@taas.org  You may send 
TAAS Membership Services Director at   
membership@taas.org  You may send 
TAAS Membership Services Director at   

your dues by mail to our newsletter 
membership@taas.org  You may send 
your dues by mail to our newsletter 
membership@taas.org  You may send 

return address with your check written 
your dues by mail to our newsletter 
return address with your check written 
your dues by mail to our newsletter 

out to The Albuquerque Astronomical 
return address with your check written 
out to The Albuquerque Astronomical 
return address with your check written 

Society or give your check to the 
out to The Albuquerque Astronomical 
Society or give your check to the 
out to The Albuquerque Astronomical 

Treasurer  at the next meeting.
Society or give your check to the 
Treasurer  at the next meeting.
Society or give your check to the 

  
MAGAZINES:  Discount magazine 
subscriptions to Sky and Telescope  and 

  Discount magazine 
subscriptions to Sky and Telescope  and 

  Discount magazine 

Astronomy  as well as discounts on 
subscriptions to Sky and Telescope  and 
Astronomy  as well as discounts on 
subscriptions to Sky and Telescope  and 

books from Sky Publishing Corporation 
Astronomy  as well as discounts on 
books from Sky Publishing Corporation 
Astronomy  as well as discounts on 

are available when purchased by TAAS 
books from Sky Publishing Corporation 
are available when purchased by TAAS 
books from Sky Publishing Corporation 

members through our society.  Include 
are available when purchased by TAAS 
members through our society.  Include 
are available when purchased by TAAS 

any of the above magazine renewal 
members through our society.  Include 
any of the above magazine renewal 
members through our society.  Include 

mailers and subscription payments 
any of the above magazine renewal 
mailers and subscription payments 
any of the above magazine renewal 

as part of your renewal check.  Make 
mailers and subscription payments 
as part of your renewal check.  Make 
mailers and subscription payments 

checks out to TAAS (we will combine 
as part of your renewal check.  Make 
checks out to TAAS (we will combine 
as part of your renewal check.  Make 

and send one check to the publisher). 
Warning: publishers take several months 
and send one check to the publisher). 
Warning: publishers take several months 
and send one check to the publisher). 

to process magazine subscriptions.
Warning: publishers take several months 
to process magazine subscriptions.
Warning: publishers take several months 

A RT IC L E S/A DV E RT I SE M E N T S :  
Articles, personal astronomical 
classifi ed advertisements and business 
Articles, personal astronomical 
classifi ed advertisements and business 
Articles, personal astronomical 

card size advertisements for businesses 
related to astronomy must be submitted 
by the deadline shown on the Society 
related to astronomy must be submitted 
by the deadline shown on the Society 
related to astronomy must be submitted 

calendar (generally the Saturday near 
by the deadline shown on the Society 
calendar (generally the Saturday near 
by the deadline shown on the Society 

the new Moon)  Rates for commercial 
calendar (generally the Saturday near 
the new Moon)  Rates for commercial 
calendar (generally the Saturday near 

ads (per issue) are $120 per page, $60 
per half page, $30 per quarter page, $7 
ads (per issue) are $120 per page, $60 
per half page, $30 per quarter page, $7 
ads (per issue) are $120 per page, $60 

for business card size.  The newsletter 
per half page, $30 per quarter page, $7 
for business card size.  The newsletter 
per half page, $30 per quarter page, $7 

editor reserves the right to include and/
or edit any article or advertisement.   E-
editor reserves the right to include and/
or edit any article or advertisement.   E-
editor reserves the right to include and/

mail attachments in Microsoft Word, 
or edit any article or advertisement.   E-
mail attachments in Microsoft Word, 
or edit any article or advertisement.   E-

11 point Palatino, justifi ed, no indent 
at paragraph beginning, one  space  
11 point Palatino, justifi ed, no indent 
at paragraph beginning, one  space  
11 point Palatino, justifi ed, no indent 

between paragraphs is preferred.   ASCII 
at paragraph beginning, one  space  
between paragraphs is preferred.   ASCII 
at paragraph beginning, one  space  

and RTF are acceptable.  One column is 
between paragraphs is preferred.   ASCII 
and RTF are acceptable.  One column is 
between paragraphs is preferred.   ASCII 

approximately 350 words.  Contact the 
and RTF are acceptable.  One column is 
approximately 350 words.  Contact the 
and RTF are acceptable.  One column is 

Newsletter Editor at editor@taas.org  for 
approximately 350 words.  Contact the 
Newsletter Editor at editor@taas.org  for 
approximately 350 words.  Contact the 

more information.
Newsletter Editor at editor@taas.org  for 
more information.
Newsletter Editor at editor@taas.org  for 

CHANGE OF ADDRESS:  Note that The 
Sidereal Times  is mailed at a nonprofi t 
organization bulk mail rate.  As a result, 
Sidereal Times  is mailed at a nonprofi t 
organization bulk mail rate.  As a result, 
Sidereal Times  is mailed at a nonprofi t 

the newsletter will NOT be forwarded 
organization bulk mail rate.  As a result, 
the newsletter will NOT be forwarded 
organization bulk mail rate.  As a result, 

to your new address should you 
move!!  Please provide the Treasurer 
to your new address should you 
move!!  Please provide the Treasurer 
to your new address should you 

(treasurer@taas.org) with your new 
move!!  Please provide the Treasurer 
(treasurer@taas.org) with your new 
move!!  Please provide the Treasurer 

mailing    address or e-mail address to 
(treasurer@taas.org) with your new 
mailing    address or e-mail address to 
(treasurer@taas.org) with your new 

ensure that you receive your newsletter.
mailing    address or e-mail address to 
ensure that you receive your newsletter.
mailing    address or e-mail address to 

TAAS LIBRARY:  Please contact the 
Librarian at librarian@taas.org or 856-
2054 to check out a book or make a 
Librarian at librarian@taas.org or 856-
2054 to check out a book or make a 
Librarian at librarian@taas.org or 856-

contribution.

TAAS on the World Wide Web:
http://www.taas.org 
taas@taas.org
http://www.taas.org 
taas@taas.org
http://www.taas.org 

Online Sidereal Times: 
www.taas.org/times/
Educational Outreach:
www.taas.org/education/
Donations to TAAS:
www.taas.org/donate/
Buy and Sell:
www.taas.org/donate/
Buy and Sell:
www.taas.org/donate/

www.taas.org/eq/
Buy and Sell:
www.taas.org/eq/
Buy and Sell:

TAAS Astronomy Links:
www.taas.org/eq/
TAAS Astronomy Links:
www.taas.org/eq/

www.taas.org/links/
TAAS Astronomy Links:
www.taas.org/links/
TAAS Astronomy Links:

TAAS 200: 
www.taas.org/taas200/
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