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Larry Cash, Ray Collins, Dale Murray, 
Gordon Pegue and Pete Eschman.   
Larry Cash, Ray Collins, Dale Murray, 

One discussion topic touched on the 
Gordon Pegue and Pete Eschman.   
One discussion topic touched on the 
Gordon Pegue and Pete Eschman.   

desirability of switching to sealed 
One discussion topic touched on the 
desirability of switching to sealed 
One discussion topic touched on the 

Absorbed Glass Mat (AGM) batteries 
desirability of switching to sealed 
Absorbed Glass Mat (AGM) batteries 
desirability of switching to sealed 

for our battery bank.  We feel that this 
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would reduce our battery maintenance 
needs, and would be a good long-term 
would reduce our battery maintenance 

solution to energy storage at GNTO.  
needs, and would be a good long-term 
solution to energy storage at GNTO.  
needs, and would be a good long-term 

We may approach several battery 
solution to energy storage at GNTO.  
We may approach several battery 
solution to energy storage at GNTO.  

manufacturers to see if we can secure 
We may approach several battery 
manufacturers to see if we can secure 
We may approach several battery 

a battery donation.  So far our reduced 
capacity battery bank seems to be 
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on several fronts.  Gordon, Dale and I 
Current work at GNTO is progressing 

have been creating an accurate site map, 
using some survey grade instruments 
have been creating an accurate site map, 
using some survey grade instruments 
have been creating an accurate site map, 

on loan from my workplace.  Shannon 
using some survey grade instruments 
on loan from my workplace.  Shannon 
using some survey grade instruments 

Mann has also helped by making some 
on loan from my workplace.  Shannon 
Mann has also helped by making some 
on loan from my workplace.  Shannon 

high resolution aerial imagery available, 
and by running some high accuracy 
high resolution aerial imagery available, 
and by running some high accuracy 
high resolution aerial imagery available, 

GPS readings on several new mapping 
and by running some high accuracy 
GPS readings on several new mapping 
and by running some high accuracy 

datum we have set at GNTO.  Once the 
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next month or so.  Initial problems 
hope to have it completed within the 

with dome rotation have been resolved, 
next month or so.  Initial problems 
with dome rotation have been resolved, 
next month or so.  Initial problems 

so the dome turns easily now.  Many 
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families.  At the time, the students were 
a bunch of 6th grade students and their 
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handout for the featured constellation, 
Tour includes a complimentary map 

which participants can use to locate and 

observe the objects discussed.  Several 
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observe the objects discussed.  Several 
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Keese will present Part One, and Part 
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use by constellation  “tourists.”  Karen 
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views these days.  With all this great 
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equipment at our facility, you do not 

GNTO.  The comfortable heated Ortega 
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need have your own equipment to enjoy 

Building is available for socializing and 
GNTO.  The comfortable heated Ortega 
Building is available for socializing and 
GNTO.  The comfortable heated Ortega 
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to share.
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they are a great way to get a bit more 
to any interested TAAS member and 
they are a great way to get a bit more 
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they are a great way to get a bit more 
involved with your observatory.  We 
they are a great way to get a bit more 

need your help.  Our next scheduled 
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involved with your observatory.  We 
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We meet at 6:30 P.M. at the Village Inn 
meetings are on June 24 and July 22.  
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I hope to see you soon at GNTO.
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Last
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First
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Planet
Rise
&
Set
for
July
15,
2004
Mercury 07:01/20:40 Saturn 04:36/18:53
Venus 02:28/16:14 Uranus 21:33/08.:41
 

Mars 06:40/20:29 Neptune 20:23/06:48
Jupiter 09:15/21:57 Pluto 16:29/03:10

SunRise
&
SunSet
July
1,
2004




04:54/19:22
July
15,
2004



05:02/19:18
July
31,
2004



05:13/19:07

Full

T i e r r a 
 M e s a 
 O b s e r v a t o r y 
 i s 
 C o n s t r u c t e d !

TAAS member Bob Ritt has nearly completed his private 
observatory, named the Tierra Mesa Observatory.  Here, he 
gives us the low down on his fi ne new facility. - Ed. 

My observatory is complete except for getting the motorized 
roof system installed. The parts should be here within a week or 
two at the latest. The building can be used now and I’ve started 
getting my things into it and setup, but I want to get the roof 
system installed before moving the mount and C-14 onto the 
pier. In the meanwhile I can still image from my other facility 
just outside of my Family Room. The building is 22x14x8, with 
a 14x14 observing area and a 14x8 offi ce. The south wall folds 
over in two sections. You can fold one or both sections over 
for wind protection. I’ve got the offi ce insulated with three 
windows and a full screen door for cooling in the heat and a 
heater for the cold. The observing area is vented. Studies have 
shown that the observing area should stay within 3-5 degrees 
of the outside air temp with just a little breeze blowing allowing 
for thermal equilibrium of the optics with little or no time to 
adjust when you want to use the scope. There is both Red and 
White remote controlled lighting in both the observing area and 

offi ce. The offi ce has two computers, CCD and video capture, 
and recording plus scope control. There is a refrigerator, a 
microwave and a coffee pot and last but not least, my Lazy Boy 
complete with Heat and Massage!  The observatory is about 100 
yards SW of my house with the roof rolling off to the North. I 
had my electrician put a 100 amp service in the observing area. 
I have a weatherproof box on a slab outside the East wall that 
holds a bank of 6- 850 amp, deep cycle, 12 volt  batteries with 
onboard chargers to keep them charged to capacity at all times. 
The DC powers the scope, CCD, and Video equipment, while AC 
powers the rest.  Dark Skies.

Robert J. Ritt
T M O
Tierra Mesa ObservatoryTierra Mesa ObservatoryTierra Mesa ObservatoryTierra Mesa Observatory
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New

A u g u s t 
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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.  

T A A S 
 G e n e r a l 
 M e e t i n g

S a t u r d a y , J u l y 
 3 , 
 2 0 0 4

7 : 0 0 P . M .

R e g e n e r 
 H a l l 
 - 
 U N M 
 C a m p u s

S u b j e c t

P r o j e c t 
 A S T R O


 S p e a k e r 

J u d y 
 S t a n l e y

A T M 
 W o r k s h o p
Ray Collins/Mike Pendley

atm@taas.org
The Amateur Telescope Making 

atm@taas.org
The Amateur Telescope Making 

atm@taas.org

Workshop meets the fi rst and third 
The Amateur Telescope Making 
Workshop meets the fi rst and third 
The Amateur Telescope Making 

Wednesdays of each month at Valley 
Workshop meets the fi rst and third 
Wednesdays of each month at Valley 
Workshop meets the fi rst and third 

High School, 1505 Candelaria—the 
Wednesdays of each month at Valley 
High School, 1505 Candelaria—the 
Wednesdays of each month at Valley 

north side of Candelaria, just west of 
High School, 1505 Candelaria—the 
north side of Candelaria, just west of 
High School, 1505 Candelaria—the 

12th
north side of Candelaria, just west of 

th
north side of Candelaria, just west of 

 street.  The meetings begin at 7 
north side of Candelaria, just west of 

 street.  The meetings begin at 7 
north side of Candelaria, just west of 

P.M. and are in Building E, Room #3.
 street.  The meetings begin at 7 

P.M. and are in Building E, Room #3.
 street.  The meetings begin at 7 

Last
Qtr

First
Qtr

Planet
Rise
&
Set
for
Aug
15,
2004
Mercury 06:42/19:08 Saturn 02:53/17:05
Venus 01:57/15:59 Uranus 19:28/06:34
 

Mars 06:14/19:23 Neptune 18:18/04:43
Jupiter 07:41/20:10 Pluto 14:26/01:06

SunRise
&
SunSetSunRise
&
SunSet
Aug
1,
2004




Aug
1,
2004




05:14/19:07
Aug
15,
2004


Aug
15,
2004



05:24/18:52
Aug
31,
2004


Aug
31,
2004



05:36/18:32Full
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John & Chris Acklen
Cecil Compeau

T A A S 
 R e p o r t s 
 & 
 N o t i c e sT A A S 
 R e p o r t s 
 & 
 N o t i c e s
Shannon Mann

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

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

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

to announce on the hotline, e-mail your 
a special TAAS event that you would like 
to announce on the hotline, e-mail your 
a special TAAS event that you would like 

announcement to sammy@taas.org

M e m b e r s h i p 
 S e r v i c e sM e m b e r s h i p 
 S e r v i c e sM e m b e r s h i p 
 S e r v i c e sM e m b e r s h i p 
 S e r v i c e s
for:for:

•Magazine Subscriptions•Magazine Subscriptions•Magazine Subscriptions

Contact Shannon Mann atContact Shannon Mann atContact Shannon Mann at

W e l c o m e 
 t o 
 N e w 
 T A A S 
 M e m b e r s

WELCOME

D o n a t i o n s 
 t o 
 T A A S
TAAS General:TAAS General:  Howard Austin  Howard Austin  Howard Austin
GNTO:GNTO:  Fred Ream,  John Acklen  Fred Ream,  John Acklen  Fred Ream,  John Acklen
Education:Education:
Dark Sky:Dark Sky:
Special Projects:Special Projects:

E d i t o r ’ s 
 N o t e
Please note that the deadline for the August 
2004 issue of the 
Please note that the deadline for the August 
2004 issue of the 
Please note that the deadline for the August 

Sidereal Times 
Please note that the deadline for the August 

Sidereal Times 
Please note that the deadline for the August 

will be Friday, 
Please note that the deadline for the August 

will be Friday, 
Please note that the deadline for the August 

July 16th, as the fi nished manuscript must be 
will be Friday, 

July 16th, as the fi nished manuscript must be 
will be Friday, 

at the bulk-mailer before Monday, July 19th,  
July 16th, as the fi nished manuscript must be 
at the bulk-mailer before Monday, July 19th,  
July 16th, as the fi nished manuscript must be 

so that you will receive it by e-mail that day 
at the bulk-mailer before Monday, July 19th,  
so that you will receive it by e-mail that day 
at the bulk-mailer before Monday, July 19th,  

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

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.  My 

M o n t h l y 
 M e m b e r s h i p 
 R e p o r t
( M a y 
 2 0 0 4 )

11
8080
1919

349349

1010
363363 22    

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

Coordinator

21 May: Clear night to start, but did get cloudy 
later.  We had 16 viewers.  Docents:  Becky, 
21 May:
later.  We had 16 viewers.  Docents:  Becky, 
21 May: Clear night to start, but did get cloudy 
later.  We had 16 viewers.  Docents:  Becky, 

 Clear night to start, but did get cloudy 

Brock & Jay.
later.  We had 16 viewers.  Docents:  Becky, 
Brock & Jay.
later.  We had 16 viewers.  Docents:  Becky, 

28 May:  Clear night.  I suppose, due to the 
Brock & Jay.

  Clear night.  I suppose, due to the 
Brock & Jay.

holiday, we did not have any viewers. Docent:  
28 May:
holiday, we did not have any viewers. Docent:  
28 May:  Clear night.  I suppose, due to the 
holiday, we did not have any viewers. Docent:  

  Clear night.  I suppose, due to the 

Jay.
4 June:  Good viewing night.  We had 16 
viewers.  Later there were some small clouds.  

  Good viewing night.  We had 16 
viewers.  Later there were some small clouds.  

  Good viewing night.  We had 16 

Docents:  Judy & Mickey, Judy S., Brock & Jay.
11 June: Good clear night.  We had 2 viewers.  
Docents:  Judy & Mickey, Judy S., Brock & Jay.

 Good clear night.  We had 2 viewers.  
Docents:  Judy & Mickey, Judy S., Brock & Jay.

Docents: Brock , Jay &  Mickey.
 Good clear night.  We had 2 viewers.  

Docents: Brock , Jay &  Mickey.
 Good clear night.  We had 2 viewers.  

Last, but not least:  A big bunch of “Thank 
Docents: Brock , Jay &  Mickey.
Last, but not least:  A big bunch of “Thank 
Docents: Brock , Jay &  Mickey.

You’s” for Becky for watching my post for 
Last, but not least:  A big bunch of “Thank 
You’s” for Becky for watching my post for 
Last, but not least:  A big bunch of “Thank 

about 5 weeks while I had eye surgery.
You’s” for Becky for watching my post for 
about 5 weeks while I had eye surgery.
You’s” for Becky for watching my post for 

! ! ! ! 
 
 O W N E R S 
 N E E D E D 
 ! ! ! !
If you are willing to take the ownership of the July, August If you are willing to take the ownership of the July, August 
or September Oak Flat Star Parties please contact me at 
If you are willing to take the ownership of the July, August 
or September Oak Flat Star Parties please contact me at 
If you are willing to take the ownership of the July, August 

joneil@earthlink.net,  Heather Mann at vp@taas.org,  or 
or September Oak Flat Star Parties please contact me at 
joneil@earthlink.net,  Heather Mann at vp@taas.org,  or 
or September Oak Flat Star Parties please contact me at 

Dale Murray at president@taas.org. 
joneil@earthlink.net,  Heather Mann at vp@taas.org,  or 
Dale Murray at president@taas.org. 
joneil@earthlink.net,  Heather Mann at vp@taas.org,  or 

E n c h a n t e d 
 S k i e s 
 S t a r 
 P a r t y 

G e t s 
 B i g g e r 
 a n d 
 B e t t e r

The Enchanted Skies Star Party, acclaimed for its 
excellent dark skies and outstanding daytime programs 
The Enchanted Skies Star Party, acclaimed for its 
excellent dark skies and outstanding daytime programs 
The Enchanted Skies Star Party, acclaimed for its 

for the past decade, is expanding to a fi ve-day schedule 
excellent dark skies and outstanding daytime programs 
for the past decade, is expanding to a fi ve-day schedule 
excellent dark skies and outstanding daytime programs 

for 2004 to make room for new, hands-on workshops and 
for the past decade, is expanding to a fi ve-day schedule 
for 2004 to make room for new, hands-on workshops and 
for the past decade, is expanding to a fi ve-day schedule 

a full night of observing above 10,000 feet elevation.
for 2004 to make room for new, hands-on workshops and 
a full night of observing above 10,000 feet elevation.
for 2004 to make room for new, hands-on workshops and 

The Socorro, New Mexico, event scheduled for October 
a full night of observing above 10,000 feet elevation.
The Socorro, New Mexico, event scheduled for October 
a full night of observing above 10,000 feet elevation.

5-9, 2004, also offers special club and school group rates 
allowing attendees to save 33 percent on registration.
5-9, 2004, also offers special club and school group rates 
allowing attendees to save 33 percent on registration.
5-9, 2004, also offers special club and school group rates 

The new, Tuesday-through-Saturday schedule features a 
allowing attendees to save 33 percent on registration.
The new, Tuesday-through-Saturday schedule features a 
allowing attendees to save 33 percent on registration.

series of hands-on workshops on CCD imaging; using 
The new, Tuesday-through-Saturday schedule features a 
series of hands-on workshops on CCD imaging; using 
The new, Tuesday-through-Saturday schedule features a 

the powerful The Sky package of astronomical software; 
series of hands-on workshops on CCD imaging; using 
the powerful The Sky package of astronomical software; 
series of hands-on workshops on CCD imaging; using 

and bringing astronomy to your community through 
the powerful The Sky package of astronomical software; 
and bringing astronomy to your community through 
the powerful The Sky package of astronomical software; 

educational outreach.  The educational outreach 
and bringing astronomy to your community through 
educational outreach.  The educational outreach 
and bringing astronomy to your community through 

workshop will be presented by the Astronomical 
Society of the Pacifi c.
workshop will be presented by the Astronomical 
Society of the Pacifi c.
workshop will be presented by the Astronomical 

A highlight of the star party will be the night atop 
Society of the Pacifi c.
A highlight of the star party will be the night atop 
Society of the Pacifi c.

Socorro County’s South Baldy peak, a 10,700-foot 
A highlight of the star party will be the night atop 
Socorro County’s South Baldy peak, a 10,700-foot 
A highlight of the star party will be the night atop 

mountain that soon  will host the Magdalena Ridge 
Socorro County’s South Baldy peak, a 10,700-foot 
mountain that soon  will host the Magdalena Ridge 
Socorro County’s South Baldy peak, a 10,700-foot 

Observatory, a state-of-the-art research facility now 
mountain that soon  will host the Magdalena Ridge 
Observatory, a state-of-the-art research facility now 
mountain that soon  will host the Magdalena Ridge 

under development. Star party attendees will be able to 
Observatory, a state-of-the-art research facility now 
under development. Star party attendees will be able to 
Observatory, a state-of-the-art research facility now 

bring their telescopes to this outstanding site and enjoy 
under development. Star party attendees will be able to 
bring their telescopes to this outstanding site and enjoy 
under development. Star party attendees will be able to 

the high-quality observing conditions that attracted the 
bring their telescopes to this outstanding site and enjoy 
the high-quality observing conditions that attracted the 
bring their telescopes to this outstanding site and enjoy 

builders of a $40-million optical interferometer.
the high-quality observing conditions that attracted the 
builders of a $40-million optical interferometer.
the high-quality observing conditions that attracted the 

Popular features from past years also will return, 
builders of a $40-million optical interferometer.
Popular features from past years also will return, 
builders of a $40-million optical interferometer.

including the insider’s tour of the world-famous Very 
Popular features from past years also will return, 
including the insider’s tour of the world-famous Very 
Popular features from past years also will return, 

Large Array radio  telescope; an excellent daytime 
including the insider’s tour of the world-famous Very 
Large Array radio  telescope; an excellent daytime 
including the insider’s tour of the world-famous Very 

lecture series featuring  professional and accomplished 
Large Array radio  telescope; an excellent daytime 
lecture series featuring  professional and accomplished 
Large Array radio  telescope; an excellent daytime 

amateur astronomers; and the now-legendary night at 
lecture series featuring  professional and accomplished 
amateur astronomers; and the now-legendary night at 
lecture series featuring  professional and accomplished 

Socorro County’s Pound Ranch with its Southwestern 
amateur astronomers; and the now-legendary night at 
Socorro County’s Pound Ranch with its Southwestern 
amateur astronomers; and the now-legendary night at 

pit-cooked chuck-wagon dinner, cowboy entertainment 
Socorro County’s Pound Ranch with its Southwestern 
pit-cooked chuck-wagon dinner, cowboy entertainment 
Socorro County’s Pound Ranch with its Southwestern 

and dark-sky observing.
pit-cooked chuck-wagon dinner, cowboy entertainment 
and dark-sky observing.
pit-cooked chuck-wagon dinner, cowboy entertainment 

Attendees are automatically eligible for numerous door 
and dark-sky observing.
Attendees are automatically eligible for numerous door 
and dark-sky observing.

prizes, including the Grand Prize -- a night of observing 
Attendees are automatically eligible for numerous door 
prizes, including the Grand Prize -- a night of observing 
Attendees are automatically eligible for numerous door 

at Kitt Peak National Observatory.
prizes, including the Grand Prize -- a night of observing 
at Kitt Peak National Observatory.
prizes, including the Grand Prize -- a night of observing 

For more information on the Eleventh Annual 
at Kitt Peak National Observatory.
For more information on the Eleventh Annual 
at Kitt Peak National Observatory.

Enchanted Skies Star Party, see the Web site, at:
http://www.socorro-nm.com/starparty
Enchanted Skies Star Party, see the Web site, at:
http://www.socorro-nm.com/starparty
Enchanted Skies Star Party, see the Web site, at:

The Enchanted Skies Star Party is sponsored by the 
http://www.socorro-nm.com/starparty
The Enchanted Skies Star Party is sponsored by the 
http://www.socorro-nm.com/starparty

New Mexico Tech Astronomy Club, the Socorro County 
The Enchanted Skies Star Party is sponsored by the 
New Mexico Tech Astronomy Club, the Socorro County 
The Enchanted Skies Star Party is sponsored by the 

Chamber of Commerce, the  National Radio Astronomy 
New Mexico Tech Astronomy Club, the Socorro County 
Chamber of Commerce, the  National Radio Astronomy 
New Mexico Tech Astronomy Club, the Socorro County 

Observatory, the City of Socorro, and the Bureau of 
Chamber of Commerce, the  National Radio Astronomy 
Observatory, the City of Socorro, and the Bureau of 
Chamber of Commerce, the  National Radio Astronomy 

Land Management.
Observatory, the City of Socorro, and the Bureau of 
Land Management.
Observatory, the City of Socorro, and the Bureau of 

Contact: Dave Finley
Land Management.
Contact: Dave Finley
Land Management.

(505) 835-7302
Contact: Dave Finley
(505) 835-7302
Contact: Dave Finley

dfi nley@nrao.edu
The Enchanted Skies Star Party
dfi nley@nrao.edu
The Enchanted Skies Star Party
dfi nley@nrao.edu

P.O. Box 743
Socorro, New Mexico  87801

✩✩

✩

Thank You!
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N A S A ’ s 
 S p a c e 
 P l a c e

This article was provided by the Jet Propulsion 
Laboratory, California Institute of Technology, under 
a contract with the National Aeronautics and Space 

Administration.

S p a c e 
 W e a t h e r

Patrick Barry and Tony Phillips

Radiation storms, 250 mile-per-second winds, charged 
particles raining down from magnetic tempests overhead 
Radiation storms, 250 mile-per-second winds, charged 
particles raining down from magnetic tempests overhead 
Radiation storms, 250 mile-per-second winds, charged 

... it sounds like the extreme weather of some alien world. 
particles raining down from magnetic tempests overhead 
... it sounds like the extreme weather of some alien world. 
particles raining down from magnetic tempests overhead 

But this bizarre weather happens right here at Earth.

 Scientists call it “space weather.” It occurs mostly within 
the gradual boundary between our atmosphere and 
 Scientists call it “space weather.” It occurs mostly within 
the gradual boundary between our atmosphere and 
 Scientists call it “space weather.” It occurs mostly within 

interplanetary space, where the blast of particles and 
the gradual boundary between our atmosphere and 
interplanetary space, where the blast of particles and 
the gradual boundary between our atmosphere and 

radiation streaming from the Sun plows into the protective 
interplanetary space, where the blast of particles and 
radiation streaming from the Sun plows into the protective 
interplanetary space, where the blast of particles and 

bubble of Earth’s magnetic fi eld. But space weather can also 
radiation streaming from the Sun plows into the protective 
bubble of Earth’s magnetic fi eld. But space weather can also 
radiation streaming from the Sun plows into the protective 

descend to Earth’s surface. Because the Earth’s magnetic 
bubble of Earth’s magnetic fi eld. But space weather can also 
descend to Earth’s surface. Because the Earth’s magnetic 
bubble of Earth’s magnetic fi eld. But space weather can also 

fi eld envelops all of us, vibrations in this springy fi eld 
descend to Earth’s surface. Because the Earth’s magnetic 
fi eld envelops all of us, vibrations in this springy fi eld 
descend to Earth’s surface. Because the Earth’s magnetic 

caused by space weather reverberate in the room around 
fi eld envelops all of us, vibrations in this springy fi eld 
caused by space weather reverberate in the room around 
fi eld envelops all of us, vibrations in this springy fi eld 

you and within your body as much as at the edge of space 
caused by space weather reverberate in the room around 
you and within your body as much as at the edge of space 
caused by space weather reverberate in the room around 

far overhead.
you and within your body as much as at the edge of space 
far overhead.
you and within your body as much as at the edge of space 

In fact, one way to see these “geomagnetic storms” is to 
suspend a magnetized needle from a thin thread inside of 
In fact, one way to see these “geomagnetic storms” is to 
suspend a magnetized needle from a thin thread inside of 
In fact, one way to see these “geomagnetic storms” is to 

a bottle. When solar storms buffet Earth’s magnetic fi eld, 
suspend a magnetized needle from a thin thread inside of 
a bottle. When solar storms buffet Earth’s magnetic fi eld, 
suspend a magnetized needle from a thin thread inside of 

you’ll see the needle move and swing. If you live at higher 
a bottle. When solar storms buffet Earth’s magnetic fi eld, 
you’ll see the needle move and swing. If you live at higher 
a bottle. When solar storms buffet Earth’s magnetic fi eld, 

latitudes, you can see a more spectacular effect: the aurora 
you’ll see the needle move and swing. If you live at higher 
latitudes, you can see a more spectacular effect: the aurora 
you’ll see the needle move and swing. If you live at higher 

borealis and the aurora australis. These colorful light 
latitudes, you can see a more spectacular effect: the aurora 
borealis and the aurora australis. These colorful light 
latitudes, you can see a more spectacular effect: the aurora 

shows happen when charged particles trapped in the outer 
bands of Earth’s magnetic fi eld get “shaken loose” and rain 
shows happen when charged particles trapped in the outer 
bands of Earth’s magnetic fi eld get “shaken loose” and rain 
shows happen when charged particles trapped in the outer 

down on Earth’s atmosphere.
bands of Earth’s magnetic fi eld get “shaken loose” and rain 
down on Earth’s atmosphere.
bands of Earth’s magnetic fi eld get “shaken loose” and rain 

And because a vibrating magnetic fi eld will induce an 
electric current in a conductor, geomagnetic storms can 
And because a vibrating magnetic fi eld will induce an 
electric current in a conductor, geomagnetic storms can 
And because a vibrating magnetic fi eld will induce an 

have a less enjoyable effect: widespread power blackouts. 
electric current in a conductor, geomagnetic storms can 
have a less enjoyable effect: widespread power blackouts. 
electric current in a conductor, geomagnetic storms can 

Such a blackout happened in 1989 in Quebec, Canada, 
have a less enjoyable effect: widespread power blackouts. 
Such a blackout happened in 1989 in Quebec, Canada, 
have a less enjoyable effect: widespread power blackouts. 

during a particularly strong geomagnetic storm. These 
Such a blackout happened in 1989 in Quebec, Canada, 
during a particularly strong geomagnetic storm. These 
Such a blackout happened in 1989 in Quebec, Canada, 

storms can also induce currents in the metallic bodies of 
during a particularly strong geomagnetic storm. These 
storms can also induce currents in the metallic bodies of 
during a particularly strong geomagnetic storm. These 

orbiting satellites, knocking the satellite out temporarily, 
and sometimes permanently.
orbiting satellites, knocking the satellite out temporarily, 
and sometimes permanently.
orbiting satellites, knocking the satellite out temporarily, 

Partly because of these adverse effects, scientists keep 
close tabs on the space weather forecast.  The best way to 
Partly because of these adverse effects, scientists keep 
close tabs on the space weather forecast.  The best way to 
Partly because of these adverse effects, scientists keep 

do this is to watch the Sun. The NASA/ESA SOHO satellite 
close tabs on the space weather forecast.  The best way to 
do this is to watch the Sun. The NASA/ESA SOHO satellite 
close tabs on the space weather forecast.  The best way to 

and NOAA’s fl eet of GOES satellites keep a constant watch 
on the Sun’s activity.  If a “coronal hole”--where high-speed 
and NOAA’s fl eet of GOES satellites keep a constant watch 
on the Sun’s activity.  If a “coronal hole”--where high-speed 
and NOAA’s fl eet of GOES satellites keep a constant watch 

solar wind streams out from the Sun’s surface--comes into 
on the Sun’s activity.  If a “coronal hole”--where high-speed 
solar wind streams out from the Sun’s surface--comes into 
on the Sun’s activity.  If a “coronal hole”--where high-speed 

view, it could mean that a strong gust of solar wind is on 
its way, along with the geomagnetic storms it will trigger. 
view, it could mean that a strong gust of solar wind is on 
its way, along with the geomagnetic storms it will trigger. 
view, it could mean that a strong gust of solar wind is on 

And an explosive ejection of hot plasma toward the Earth-
its way, along with the geomagnetic storms it will trigger. 
And an explosive ejection of hot plasma toward the Earth-
its way, along with the geomagnetic storms it will trigger. 

-called a “coronal mass ejection”--could mean danger for 
And an explosive ejection of hot plasma toward the Earth-
-called a “coronal mass ejection”--could mean danger for 
And an explosive ejection of hot plasma toward the Earth-

astronauts in orbit. The advancing front of ejected matter, 
-called a “coronal mass ejection”--could mean danger for 
astronauts in orbit. The advancing front of ejected matter, 
-called a “coronal mass ejection”--could mean danger for 

moving much faster than the solar wind, will accelerate 
astronauts in orbit. The advancing front of ejected matter, 
moving much faster than the solar wind, will accelerate 
astronauts in orbit. The advancing front of ejected matter, 

particles in its path to near the speed of light, spawning a 
moving much faster than the solar wind, will accelerate 
particles in its path to near the speed of light, spawning a 
moving much faster than the solar wind, will accelerate 

radiation storm that can threaten astronauts’ health.
particles in its path to near the speed of light, spawning a 
radiation storm that can threaten astronauts’ health.
particles in its path to near the speed of light, spawning a 

Look for coming articles for more about space weather 
and about NOAA’s efforts to forecast these celestial 
Look for coming articles for more about space weather 
and about NOAA’s efforts to forecast these celestial 
Look for coming articles for more about space weather 

storms.  Meanwhile, read today’s space weather forecast 
at http://www.sec.noaa.gov/.  Kids can learn about 
storms.  Meanwhile, read today’s space weather forecast 
at http://www.sec.noaa.gov/.  Kids can learn about 
storms.  Meanwhile, read today’s space weather forecast 

the geostationary and orbits of the GOES satellites at 
at http://www.sec.noaa.gov/.  Kids can learn about 
the geostationary and orbits of the GOES satellites at 
at http://www.sec.noaa.gov/.  Kids can learn about 

http://spaceplace.nasa.gov/en/kids/goes/goes_poes_
the geostationary and orbits of the GOES satellites at 
http://spaceplace.nasa.gov/en/kids/goes/goes_poes_
the geostationary and orbits of the GOES satellites at 

orbits.shtml .
http://spaceplace.nasa.gov/en/kids/goes/goes_poes_
orbits.shtml .
http://spaceplace.nasa.gov/en/kids/goes/goes_poes_

This image shows the outer solar atmosphere, or corona, as viewed 
by the GOES 12 Solar X-ray Imager (SXI). It shows the plasma at 
4.0 MK (million degrees Kelvin). Bright areas are associated with 

sunspots seen in white light images and may produce explosive events 
known as flares. Dark regions are coronal holes where the fastest solar 
wind originates.  Image courtesy of the Space Environment Center/

NOAA.

For size comparison, the transit of Mercury 
in November of 1999 - Ed.

Photo by Dan Richey
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E q u i n o x e s

Barry Spletzer

Last time I explained in detail how 
tidal forces are generated and how 
Last time I explained in detail how 
tidal forces are generated and how 
Last time I explained in detail how 

surprisingly small they are.  I did all 
tidal forces are generated and how 
surprisingly small they are.  I did all 
tidal forces are generated and how 

this so I could explain the precession 
surprisingly small they are.  I did all 
this so I could explain the precession 
surprisingly small they are.  I did all 

of equinoxes.  First, a few words to 
this so I could explain the precession 
of equinoxes.  First, a few words to 
this so I could explain the precession 

the uninitiated.  The precession of 
of equinoxes.  First, a few words to 
the uninitiated.  The precession of 
of equinoxes.  First, a few words to 

equinoxes is the fact that the point in 
the uninitiated.  The precession of 
equinoxes is the fact that the point in 
the uninitiated.  The precession of 

the sky defi ned as the equinox, that 
equinoxes is the fact that the point in 
the sky defi ned as the equinox, that 
equinoxes is the fact that the point in 

is, where the Sun crosses the equator, 
the sky defi ned as the equinox, that 
is, where the Sun crosses the equator, 
the sky defi ned as the equinox, that 

slowly moves over time.  In fact, about 
is, where the Sun crosses the equator, 
slowly moves over time.  In fact, about 
is, where the Sun crosses the equator, 

every 26,000 years it makes a complete 
slowly moves over time.  In fact, about 
every 26,000 years it makes a complete 
slowly moves over time.  In fact, about 

circuit around the sky.  The precession 
every 26,000 years it makes a complete 
circuit around the sky.  The precession 
every 26,000 years it makes a complete 

has been known to exist for at least 2000 
circuit around the sky.  The precession 
has been known to exist for at least 2000 
circuit around the sky.  The precession 

years.  The Greeks fi gured it out by 
careful observation of the stars over a 
years.  The Greeks fi gured it out by 
careful observation of the stars over a 
years.  The Greeks fi gured it out by 

couple centuries.  Of course, astrologers 
haven’t fi gured this out yet, their 
couple centuries.  Of course, astrologers 
haven’t fi gured this out yet, their 
couple centuries.  Of course, astrologers 

positions are a few thousand years out 
haven’t fi gured this out yet, their 
positions are a few thousand years out 
haven’t fi gured this out yet, their 

of date.
positions are a few thousand years out 
of date.
positions are a few thousand years out 

Yet a little more tidal stuff is needed 
before I can explain precession.  Last 
time, I showed how centrifugal and 
before I can explain precession.  Last 
time, I showed how centrifugal and 
before I can explain precession.  Last 

gravitational forces combined to produce 
time, I showed how centrifugal and 
gravitational forces combined to produce 
time, I showed how centrifugal and 

tidal forces.  I also showed a sequence of 
gravitational forces combined to produce 
tidal forces.  I also showed a sequence of 
gravitational forces combined to produce 

diagrams of the Earth with the direction 
tidal forces.  I also showed a sequence of 
diagrams of the Earth with the direction 
tidal forces.  I also showed a sequence of 

and size of tidal forces shown as arrows.  
diagrams of the Earth with the direction 
and size of tidal forces shown as arrows.  
diagrams of the Earth with the direction 

All of the diagrams showed the Earth 
viewed from above the plane of the 
All of the diagrams showed the Earth 
viewed from above the plane of the 
All of the diagrams showed the Earth 

solar system.  Constructing similar 
viewed from above the plane of the 
solar system.  Constructing similar 
viewed from above the plane of the 

diagrams for the Earth viewed from the 
solar system.  Constructing similar 
diagrams for the Earth viewed from the 
solar system.  Constructing similar 

side gives quite different results.  Figure 
diagrams for the Earth viewed from the 
side gives quite different results.  Figure 
diagrams for the Earth viewed from the 

1 shows a series of diagrams from this 
side gives quite different results.  Figure 
1 shows a series of diagrams from this 
side gives quite different results.  Figure 

viewpoint.  The top diagram looks quite 
1 shows a series of diagrams from this 
viewpoint.  The top diagram looks quite 
1 shows a series of diagrams from this 

similar to my fi nal tidal plot from last 
viewpoint.  The top diagram looks quite 
similar to my fi nal tidal plot from last 
viewpoint.  The top diagram looks quite 

time.  Here though, the arrows do not 
similar to my fi nal tidal plot from last 
time.  Here though, the arrows do not 
similar to my fi nal tidal plot from last 

radiate out from the center of the Earth.  
time.  Here though, the arrows do not 
radiate out from the center of the Earth.  
time.  Here though, the arrows do not 

Instead they are all horizontal pointing 
toward or away from the Moon (far off 
Instead they are all horizontal pointing 
toward or away from the Moon (far off 
Instead they are all horizontal pointing 

to the right).  Also the two tick marks 
toward or away from the Moon (far off 
to the right).  Also the two tick marks 
toward or away from the Moon (far off 

at the upper left and lower right of the 
to the right).  Also the two tick marks 
at the upper left and lower right of the 
to the right).  Also the two tick marks 

globe indicate the Earth’s axis.  
at the upper left and lower right of the 
globe indicate the Earth’s axis.  
at the upper left and lower right of the 

The second diagram labeled “Rotation” 
shows the centrifugal force caused 
The second diagram labeled “Rotation” 
shows the centrifugal force caused 
The second diagram labeled “Rotation” 

by the Earth’s own rotation.  This 
shows the centrifugal force caused 
by the Earth’s own rotation.  This 
shows the centrifugal force caused 

force is strong enough to make the 
by the Earth’s own rotation.  This 
force is strong enough to make the 
by the Earth’s own rotation.  This 

Earth equator’s expand by 26 miles in 
force is strong enough to make the 
Earth equator’s expand by 26 miles in 
force is strong enough to make the 

diameter.  If the Earth were a perfect 
Earth equator’s expand by 26 miles in 
diameter.  If the Earth were a perfect 
Earth equator’s expand by 26 miles in 

sphere, the tidal forces would all balance 
Page
8
sphere, the tidal forces would all balance 
Page
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diameter.  If the Earth were a perfect 
sphere, the tidal forces would all balance 
diameter.  If the Earth were a perfect 

out.  The part of the Earth that is not a 
sphere, the bulge caused by rotation, 
out.  The part of the Earth that is not a 
sphere, the bulge caused by rotation, 
out.  The part of the Earth that is not a 

gets pulled on my tidal forces just like 
sphere, the bulge caused by rotation, 
gets pulled on my tidal forces just like 
sphere, the bulge caused by rotation, 

anything else.  However, since it is not 
gets pulled on my tidal forces just like 
anything else.  However, since it is not 
gets pulled on my tidal forces just like 

a sphere and the bulge is tilted with 
anything else.  However, since it is not 
a sphere and the bulge is tilted with 
anything else.  However, since it is not 

respect to the Moon, the resulting forces 
a sphere and the bulge is tilted with 
respect to the Moon, the resulting forces 
a sphere and the bulge is tilted with 

do not quite balance.  The third section 
respect to the Moon, the resulting forces 
do not quite balance.  The third section 
respect to the Moon, the resulting forces 

of the fi gure labeled “Forces” shows the 
do not quite balance.  The third section 
of the fi gure labeled “Forces” shows the 
do not quite balance.  The third section 

tidal forces on the bulge.  As with tidal 
of the fi gure labeled “Forces” shows the 
tidal forces on the bulge.  As with tidal 
of the fi gure labeled “Forces” shows the 

forces on the sphere, a force on the right 
tidal forces on the bulge.  As with tidal 
forces on the sphere, a force on the right 
tidal forces on the bulge.  As with tidal 

side of the globe will cancel out some of 
forces on the sphere, a force on the right 
side of the globe will cancel out some of 
forces on the sphere, a force on the right 

the force on the left side as long as the 
side of the globe will cancel out some of 
the force on the left side as long as the 
side of the globe will cancel out some of 

two are at the same vertical position.  
the force on the left side as long as the 
two are at the same vertical position.  
the force on the left side as long as the 

Taking this partial cancellation of forces 
two are at the same vertical position.  
Taking this partial cancellation of forces 
two are at the same vertical position.  

into account gives the fi nal diagram 
Taking this partial cancellation of forces 
into account gives the fi nal diagram 
Taking this partial cancellation of forces 

labeled “Torque”.  This is a plot of the 
into account gives the fi nal diagram 
labeled “Torque”.  This is a plot of the 
into account gives the fi nal diagram 

unbalanced forces on the globe.  It is 
labeled “Torque”.  This is a plot of the 
unbalanced forces on the globe.  It is 
labeled “Torque”.  This is a plot of the 

immediately obvious here that these 
unbalanced forces on the globe.  It is 
immediately obvious here that these 
unbalanced forces on the globe.  It is 

forces producing a torque which will 
immediately obvious here that these 
forces producing a torque which will 
immediately obvious here that these 

tend to twist the globe clockwise.  
forces producing a torque which will 
tend to twist the globe clockwise.  
forces producing a torque which will 

This torque is the cause of the Earth’s 
tend to twist the globe clockwise.  
This torque is the cause of the Earth’s 
tend to twist the globe clockwise.  

precession.  Even though the tidal forces 
This torque is the cause of the Earth’s 
precession.  Even though the tidal forces 
This torque is the cause of the Earth’s 

are on the order of a few millionths the 
precession.  Even though the tidal forces 
are on the order of a few millionths the 
precession.  Even though the tidal forces 

force of gravity and only about 2/3 of 1% 
of the Earth contributes to this torque, 
force of gravity and only about 2/3 of 1% 
of the Earth contributes to this torque, 
force of gravity and only about 2/3 of 1% 

the amount of torque produced is quite 
of the Earth contributes to this torque, 
the amount of torque produced is quite 
of the Earth contributes to this torque, 

large.  The Moon’s torque on the Earth is 
the amount of torque produced is quite 
large.  The Moon’s torque on the Earth is 
the amount of torque produced is quite 

about 16 billion times the torque on all 
large.  The Moon’s torque on the Earth is 
about 16 billion times the torque on all 
large.  The Moon’s torque on the Earth is 

the lug nuts on all the cars in the world.  
about 16 billion times the torque on all 
the lug nuts on all the cars in the world.  
about 16 billion times the torque on all 

How this torque causes the precession 
is not yet clear.  If you spin a top, it 
How this torque causes the precession 
is not yet clear.  If you spin a top, it 
How this torque causes the precession 

usually starts out reasonably stable 
is not yet clear.  If you spin a top, it 
usually starts out reasonably stable 
is not yet clear.  If you spin a top, it 

but eventually begins to wobble.  This 
usually starts out reasonably stable 
but eventually begins to wobble.  This 
usually starts out reasonably stable 

wobbling action is technically called 
but eventually begins to wobble.  This 
wobbling action is technically called 
but eventually begins to wobble.  This 

precession.  Figure 2 shows the action of 
wobbling action is technically called 
precession.  Figure 2 shows the action of 
wobbling action is technically called 

a top.  The top section shows a spinning 
precession.  Figure 2 shows the action of 
a top.  The top section shows a spinning 
precession.  Figure 2 shows the action of 

top (the arrow indicates the top rotation).  
a top.  The top section shows a spinning 
top (the arrow indicates the top rotation).  
a top.  The top section shows a spinning 

The next section has a downward arrow 
top (the arrow indicates the top rotation).  
The next section has a downward arrow 
top (the arrow indicates the top rotation).  

representing the force of gravity.  
Because the top is tilted, the force of 
representing the force of gravity.  
Because the top is tilted, the force of 
representing the force of gravity.  

gravity tends to cause it to tilt more or, 
Because the top is tilted, the force of 
gravity tends to cause it to tilt more or, 
Because the top is tilted, the force of 

in the fi gure, rotates counterclockwise 
gravity tends to cause it to tilt more or, 
in the fi gure, rotates counterclockwise 
gravity tends to cause it to tilt more or, 

about its tip.  Because this torque acts 
in the fi gure, rotates counterclockwise 
about its tip.  Because this torque acts 
in the fi gure, rotates counterclockwise 

at right angles to the spin axis of the 
about its tip.  Because this torque acts 
at right angles to the spin axis of the 
about its tip.  Because this torque acts 

top, the gyroscipic action pushes the 
at right angles to the spin axis of the 
top, the gyroscipic action pushes the 
at right angles to the spin axis of the 

axis of the top sideways causing to 
top, the gyroscipic action pushes the 
axis of the top sideways causing to 
top, the gyroscipic action pushes the 

move in a circle giving the characteristic 
axis of the top sideways causing to 
move in a circle giving the characteristic 
axis of the top sideways causing to 

wobbling motion.  The arrow added to 
move in a circle giving the characteristic 
wobbling motion.  The arrow added to 
move in a circle giving the characteristic 

the bottom part of the fi gure, shows this 
wobbling motion.  The arrow added to 
the bottom part of the fi gure, shows this 
wobbling motion.  The arrow added to 

wobbling action, technically known as 
the bottom part of the fi gure, shows this 
wobbling action, technically known as 
the bottom part of the fi gure, shows this 

precession.

This is identical to the action caused 
by the tidal torque of the Moon on the 
Earth.  The torque pushes the axis of the 
by the tidal torque of the Moon on the 
Earth.  The torque pushes the axis of the 
by the tidal torque of the Moon on the 

Earth sideways.  If you track the axis of 
Earth.  The torque pushes the axis of the 
Earth sideways.  If you track the axis of 
Earth.  The torque pushes the axis of the 

the Earth across the sky over a very long 
Earth sideways.  If you track the axis of 
the Earth across the sky over a very long 
Earth sideways.  If you track the axis of 

Figure 1: Tidal effects that cause precession
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time, the path is a circle.  Figure 3 shows 
the path of the Earth’s axis over a 26,000 
time, the path is a circle.  Figure 3 shows 
the path of the Earth’s axis over a 26,000 
time, the path is a circle.  Figure 3 shows 

year period.  Right now, the North Star 
the path of the Earth’s axis over a 26,000 
year period.  Right now, the North Star 
the path of the Earth’s axis over a 26,000 

is about as close as it ever gets to the 
year period.  Right now, the North Star 
is about as close as it ever gets to the 
year period.  Right now, the North Star 

North Pole.  Around 10,000 years from 
is about as close as it ever gets to the 
North Pole.  Around 10,000 years from 
is about as close as it ever gets to the 

now, Deneb in Cygnus will be the North 
North Pole.  Around 10,000 years from 
now, Deneb in Cygnus will be the North 
North Pole.  Around 10,000 years from 

Star.  4000 years after that, it will be 
now, Deneb in Cygnus will be the North 
Star.  4000 years after that, it will be 
now, Deneb in Cygnus will be the North 

Vega.  Another 12000 more years, and 
Star.  4000 years after that, it will be 
Vega.  Another 12000 more years, and 
Star.  4000 years after that, it will be 

Polaris will be back where it “belongs” 
Vega.  Another 12000 more years, and 
Polaris will be back where it “belongs” 
Vega.  Another 12000 more years, and 

as the North Star.
Polaris will be back where it “belongs” 
as the North Star.
Polaris will be back where it “belongs” 

So what does the Precession of the 
Earth’s axis have to do with precession 
of the equinoxes?  By defi nition, the 
Earth’s axis have to do with precession 
of the equinoxes?  By defi nition, the 
Earth’s axis have to do with precession 

Equinox is the point in the sky where 
of the equinoxes?  By defi nition, the 
Equinox is the point in the sky where 
of the equinoxes?  By defi nition, the 

the Sun crosses the equator.  The path 
Equinox is the point in the sky where 
the Sun crosses the equator.  The path 
Equinox is the point in the sky where 

of the Sun through the sky (called the 
the Sun crosses the equator.  The path 
of the Sun through the sky (called the 
the Sun crosses the equator.  The path 

ecliptic) does not change over time.  The 
of the Sun through the sky (called the 
ecliptic) does not change over time.  The 
of the Sun through the sky (called the 

ecliptic always is the same path and 
ecliptic) does not change over time.  The 
ecliptic always is the same path and 
ecliptic) does not change over time.  The 

passes through the same constellations.  
ecliptic always is the same path and 
passes through the same constellations.  
ecliptic always is the same path and 

The equator is always 90 degrees away 
passes through the same constellations.  
The equator is always 90 degrees away 
passes through the same constellations.  

from the North Pole.  Since the position 
The equator is always 90 degrees away 
from the North Pole.  Since the position 
The equator is always 90 degrees away 

of the North Pole in the sky changes 
over time the position of the equator 
of the North Pole in the sky changes 
over time the position of the equator 
of the North Pole in the sky changes 

must change as well and the intersection 
over time the position of the equator 
must change as well and the intersection 
over time the position of the equator 

of the equator with the ecliptic changes.  
must change as well and the intersection 
of the equator with the ecliptic changes.  
must change as well and the intersection 

In fact, for each complete precessional 
of the equator with the ecliptic changes.  
In fact, for each complete precessional 
of the equator with the ecliptic changes.  

rotation of the Earth axis over 26,000 
In fact, for each complete precessional 
rotation of the Earth axis over 26,000 
In fact, for each complete precessional 

years, the Equinox makes one complete 
trip around the ecliptic.  Figure 4 shows 
years, the Equinox makes one complete 
trip around the ecliptic.  Figure 4 shows 
years, the Equinox makes one complete 

the location of the Vernal Equinox over 
trip around the ecliptic.  Figure 4 shows 
the location of the Vernal Equinox over 
trip around the ecliptic.  Figure 4 shows 

the past and next few thousand years.  
the location of the Vernal Equinox over 
the past and next few thousand years.  
the location of the Vernal Equinox over 

The position of the Sun on the Vernal 
the past and next few thousand years.  
The position of the Sun on the Vernal 
the past and next few thousand years.  

Equinox is shown every 2000 years.  
The position of the Sun on the Vernal 
Equinox is shown every 2000 years.  
The position of the Sun on the Vernal 

You might notice that the Sun is now 
Equinox is shown every 2000 years.  
You might notice that the Sun is now 
Equinox is shown every 2000 years.  

passing from Pisces to Aquarius.  In fact, 
You might notice that the Sun is now 
passing from Pisces to Aquarius.  In fact, 
You might notice that the Sun is now 

this transition is the basis for the song 
passing from Pisces to Aquarius.  In fact, 
this transition is the basis for the song 
passing from Pisces to Aquarius.  In fact, 

“Age of Aquarius.”  Another interesting 
this transition is the basis for the song 
“Age of Aquarius.”  Another interesting 
this transition is the basis for the song 

point is around 0 AD.  At this point, the 
“Age of Aquarius.”  Another interesting 
point is around 0 AD.  At this point, the 
“Age of Aquarius.”  Another interesting 

Equinox is between Pisces and Aries.  
point is around 0 AD.  At this point, the 
Equinox is between Pisces and Aries.  
point is around 0 AD.  At this point, the 

Not coincidentally this is the time of the 
Equinox is between Pisces and Aries.  
Not coincidentally this is the time of the 
Equinox is between Pisces and Aries.  

formalization of “modern” (and I use 
Not coincidentally this is the time of the 
formalization of “modern” (and I use 
Not coincidentally this is the time of the 

that were very loosely here) astrology.  
This is why the astrological sign of 
that were very loosely here) astrology.  
This is why the astrological sign of 
that were very loosely here) astrology.  

someone born between March 21st and 
This is why the astrological sign of 
someone born between March 21st and 
This is why the astrological sign of 

April 21st is called Aries because, when 
astrology was formalized, the Sun was 
April 21st is called Aries because, when 
astrology was formalized, the Sun was 
April 21st is called Aries because, when 

in Aries during this time.  Of course,  
astrology was formalized, the Sun was 
in Aries during this time.  Of course,  
astrology was formalized, the Sun was 

astrology does not keep up with the 
in Aries during this time.  Of course,  
astrology does not keep up with the 
in Aries during this time.  Of course,  

times and does not recognize the fact 
astrology does not keep up with the 
times and does not recognize the fact 
astrology does not keep up with the 

that the Equinox has shifted an entire 
times and does not recognize the fact 
that the Equinox has shifted an entire 
times and does not recognize the fact 

constellation in the past 2000 years.
that the Equinox has shifted an entire 
constellation in the past 2000 years.
that the Equinox has shifted an entire 

I have spent considerable times a year 
explaining the precession of equinoxes.  
I have spent considerable times a year 
explaining the precession of equinoxes.  
I have spent considerable times a year 

This is one of the more diffi cult of tidal 
explaining the precession of equinoxes.  
This is one of the more diffi cult of tidal 
explaining the precession of equinoxes.  

phenomena.  Next time I will wrap up 
this series on tidal forces by discussing 
phenomena.  Next time I will wrap up 
this series on tidal forces by discussing 
phenomena.  Next time I will wrap up 

several other tidal effects.  To me at least, 
this series on tidal forces by discussing 
several other tidal effects.  To me at least, 
this series on tidal forces by discussing 

it is surprising how many behavioral 
quirks of the solar system are caused by 
it is surprising how many behavioral 
quirks of the solar system are caused by 
it is surprising how many behavioral 

the minuscule tidal forces.
quirks of the solar system are caused by 
the minuscule tidal forces.
quirks of the solar system are caused by 

Figure 2: Gravity causing precession of a top

Figure 3: Path of the North Pole through the sky

Figure 4: The location of the Vernal Equinox over time
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that she both owned a telescope and didn’t know what was happening that she both owned a telescope and didn’t know what was happening that she both owned a telescope and didn’t know what was happening 
the following morning. She seemed excited when we clued her in 
that she both owned a telescope and didn’t know what was happening 
the following morning. She seemed excited when we clued her in 
that she both owned a telescope and didn’t know what was happening 

to the transit, but she shook her head and said “Sorry, you’re in the 
the following morning. She seemed excited when we clued her in 
to the transit, but she shook her head and said “Sorry, you’re in the 
the following morning. She seemed excited when we clued her in 

deep woods here and there are no clear views to the east.” She then 
to the transit, but she shook her head and said “Sorry, you’re in the 
deep woods here and there are no clear views to the east.” She then 
to the transit, but she shook her head and said “Sorry, you’re in the 

amazingly recommended lake #2 on our list. It was a sign, and we sped 
deep woods here and there are no clear views to the east.” She then 
amazingly recommended lake #2 on our list. It was a sign, and we sped 
deep woods here and there are no clear views to the east.” She then 

back the way we had come and continued north through Indiana farm 
amazingly recommended lake #2 on our list. It was a sign, and we sped 
back the way we had come and continued north through Indiana farm 
amazingly recommended lake #2 on our list. It was a sign, and we sped 

country to Raccoon Lake Recreation Area.
back the way we had come and continued north through Indiana farm 
country to Raccoon Lake Recreation Area.
back the way we had come and continued north through Indiana farm 

The moment we saw the beautiful park and lake, we knew that was IT. 
We got permission from the park rangers to set up in the beachfront 
The moment we saw the beautiful park and lake, we knew that was IT. 
We got permission from the park rangers to set up in the beachfront 
The moment we saw the beautiful park and lake, we knew that was IT. 

parking area, with its unobstructed view to the east across the lake. 
We got permission from the park rangers to set up in the beachfront 
parking area, with its unobstructed view to the east across the lake. 
We got permission from the park rangers to set up in the beachfront 
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Chicxulub’s Global Firestorms
                   Time’s Capsule ~ Travel’s Twist™

Joe Bridwell

Armageddon...
But it was too late. At that moment the rock quivered and 
trembled beneath them. A great rumbling noise, louder than 
ever before, rolled in the ground and echoed in the mountains. 
Then with searing suddenness there came a great red fl ash. Far 
beyond the eastern mountains it leapt into the sky and splashed 
the lowering clouds with crimson. In that valley of shadow and 
cold deathly light it seemed unbearably violent and fi erce. Peaks 
of stone and ridges like notched knives sprang out in staring black 
against the uprushing fl ame in Golgoroth. Then came a great 
crack of thunder.
--J.R.R. Tolkien, The Lord of the Rings
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Figure 1: Western Interior 
Seaway.  Source-USGS

Figure 2: Dawn of a New Age.  Courtesy Don Davis
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All you shutterbugs in the greater TAAS community, dust off 
your SLRs and fi re up your CCDs! Tuesday, August 31 is the 
deadline for submitting your entries for the third annual “Astro-
Images of New Mexico: Portraits from the Foothills of Space” 
amateur astrophotography contest and exhibition.

As it has been for two years running, the contest/exhibition is 
co-hosted by TAAS and the LodeStar Astronomy Center. Those 
works selected for exhibition will hang at LodeStar from October 
2004 to February 2005, and if last year was any indication, will 
present a full spectrum of views of our outstanding New Mexico 
skies to an adoring public.

The images submitted must have been taken in New Mexico. The 
four entry categories are Land & Sky; Plate/Film/Digital; CCD; 
and a new category, Photo Illustration. Entries will be blind-
judged by a panel of fi ve judges. Winners will be announced 
at the October 2 TAAS general meeting, to be held at LodeStar. 
Contest prizes will again be awarded for Best of Show, as well as 
First and Second Place in each category.

Contest rules and an offi cial entry form will be posted on the 
TAAS website during the fi rst week in July, once corporate 
sponsorships have been fi nalized. The URL to check is 
www.taas.org/astroimages.html. Anyone with questions about 
the contest may contact Karen Keese at pr@taas.org or 841-5972.

So whether you are a seasoned veteran or a rank beginner, an 
emulsion lover or a pixel fanatic, a deep-sky diver or a sucker for 
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Figure 3: Chicxulub Ejecta at Two Minutes.  
Source-Galen Gisler
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Figure 4: Energetics of Chicxulub.  Courtesy Don Davis 
- modified
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Figure 5: Global Wildfires.  Courtesy Scientific American.  Text 
modified from Kring and Durda.

Figure 6: Day the World Burned. 
 Courtesy Scientific American

Figure 7: Lightless Cave.  Source-Scientific American
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NO WHERE TO RUN; FEW PLACES TO HIDE...!
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settled.  The global amount of K-T carbon, is ~10% of the present 
world’s biomass of carbon (above-ground).  In present-day forest fi res, 
settled.  The global amount of K-T carbon, is ~10% of the present 

soot yields range from 0.1 to 2%.   Such a massive amount of soot 
world’s biomass of carbon (above-ground).  In present-day forest fi res, 
soot yields range from 0.1 to 2%.   Such a massive amount of soot 
world’s biomass of carbon (above-ground).  In present-day forest fi res, 

corresponds to burning virtually everything above-ground.  
soot yields range from 0.1 to 2%.   Such a massive amount of soot 
corresponds to burning virtually everything above-ground.  
soot yields range from 0.1 to 2%.   Such a massive amount of soot 

This soot blanket held huge amounts of carbon dioxide, carbon 
corresponds to burning virtually everything above-ground.  
This soot blanket held huge amounts of carbon dioxide, carbon 
corresponds to burning virtually everything above-ground.  

monoxide, methane, and sulfur.  Clouds shut out the sun.  Earth’s 
This soot blanket held huge amounts of carbon dioxide, carbon 
monoxide, methane, and sulfur.  Clouds shut out the sun.  Earth’s 
This soot blanket held huge amounts of carbon dioxide, carbon 

temperature dropped quickly.  The result: anoxic pyrotoxic aerosols 
and acid rain.  Each, in turn, was bad enough.  Lacking sun light, any 
temperature dropped quickly.  The result: anoxic pyrotoxic aerosols 
and acid rain.  Each, in turn, was bad enough.  Lacking sun light, any 
temperature dropped quickly.  The result: anoxic pyrotoxic aerosols 

unburned trees and plants made no oxygen.
and acid rain.  Each, in turn, was bad enough.  Lacking sun light, any 
unburned trees and plants made no oxygen.
and acid rain.  Each, in turn, was bad enough.  Lacking sun light, any 

Neither Sunlight nor Oxygen for Months
Yet, dust and soot clouds still circled Earth, staying aloft 30 to 60 
Neither Sunlight nor Oxygen for Months
Yet, dust and soot clouds still circled Earth, staying aloft 30 to 60 
Neither Sunlight nor Oxygen for Months

days.  
Yet, dust and soot clouds still circled Earth, staying aloft 30 to 60 
days.  
Yet, dust and soot clouds still circled Earth, staying aloft 30 to 60 

Earth endured a time of nuclear winter - without radiation.  Oceans  
days.  
Earth endured a time of nuclear winter - without radiation.  Oceans  
days.  

would overturn for a thousand years.  Battered, bruised, charred, and 
broken - catalyzed Earth barely struggled along.  
would overturn for a thousand years.  Battered, bruised, charred, and 
broken - catalyzed Earth barely struggled along.  
would overturn for a thousand years.  Battered, bruised, charred, and 

Chicxulub is likely to have killed 75% of animal life and rainforests 
on Earth.  
Chicxulub is likely to have killed 75% of animal life and rainforests 
on Earth.  
Chicxulub is likely to have killed 75% of animal life and rainforests 

Beauty and Isolation are Kindred Elixirs for Our Soul.

Please ~ leave Earth as pristine as you fi nd it!
Approval pending some photos.  Trademark Pending.
Please ~ leave Earth as pristine as you fi nd it!
Approval pending some photos.  Trademark Pending.
Please ~ leave Earth as pristine as you fi nd it!

www.geocompa.com/energetics.pdf
Approval pending some photos.  Trademark Pending.
www.geocompa.com/energetics.pdf
Approval pending some photos.  Trademark Pending.

writer@geocompa.com
©2004 Joe Bridwell
writer@geocompa.com
©2004 Joe Bridwell
writer@geocompa.com
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M i n u t e s 
 o f 
 t h e 
 B o a r d
Elizabeth Burki

M I N U T E S , 
 M E E T I N G 
 O F 
 T A A S 

B O A R D 
 O F 
 D I R E C T O R S

7:00 P.M., Thursday, 3 Jun. 2004            
Physics and Astronomy Bldg. at 
7:00 P.M., Thursday, 3 Jun. 2004            
Physics and Astronomy Bldg. at 
7:00 P.M., Thursday, 3 Jun. 2004            

UNM
Called to order at 7:08 P.M. 
by Dale Murray. Attending:  
Elizabeth Burki (Sec’y.), Larry 
by Dale Murray. Attending:  
Elizabeth Burki (Sec’y.), Larry 
by Dale Murray. Attending:  

Cash, Ray Collins, Pete Eschman, 
Elizabeth Burki (Sec’y.), Larry 
Cash, Ray Collins, Pete Eschman, 
Elizabeth Burki (Sec’y.), Larry 

Bob Hufnagel, Heather Mann 
Cash, Ray Collins, Pete Eschman, 
Bob Hufnagel, Heather Mann 
Cash, Ray Collins, Pete Eschman, 

(VP), Shannon Mann (Treas.), Dale 
Bob Hufnagel, Heather Mann 
(VP), Shannon Mann (Treas.), Dale 
Bob Hufnagel, Heather Mann 

Murray (Pres.), Gordon Pegue, 
and Judy Stanley. Observer:  Barry 
Murray (Pres.), Gordon Pegue, 
and Judy Stanley. Observer:  Barry 
Murray (Pres.), Gordon Pegue, 

Gordon.
and Judy Stanley. Observer:  Barry 
Gordon.
and Judy Stanley. Observer:  Barry 

I. Following a 15 minute Executive 
Session, Elizabeth departed the 

 Following a 15 minute Executive 
Session, Elizabeth departed the 

 Following a 15 minute Executive 

meeting because of illness. Ray 
Session, Elizabeth departed the 
meeting because of illness. Ray 
Session, Elizabeth departed the 

Collins assumed the Secretary’s 
meeting because of illness. Ray 
Collins assumed the Secretary’s 
meeting because of illness. Ray 

role. There were no corrections 
Collins assumed the Secretary’s 
role. There were no corrections 
Collins assumed the Secretary’s 

to the Minutes of the May Board 
meeting.

II. Treasurer’s Report
Shannon distributed a summary 

Treasurer’s Report
Shannon distributed a summary 

Treasurer’s Report

statement for May ‘04. Total Funds 
Shannon distributed a summary 
statement for May ‘04. Total Funds 
Shannon distributed a summary 

on Deposit:   $15,086.00.  Change:  
statement for May ‘04. Total Funds 
on Deposit:   $15,086.00.  Change:  
statement for May ‘04. Total Funds 

$244.90. Membership Total:  363. 
on Deposit:   $15,086.00.  Change:  
$244.90. Membership Total:  363. 
on Deposit:   $15,086.00.  Change:  

Change:  2
$244.90. Membership Total:  363. 
Change:  2
$244.90. Membership Total:  363. 

III. Correspondence 
a. Dale reported four pieces of 
III. Correspondence 
a. Dale reported four pieces of 
III. Correspondence 

correspondence. Action:  none.
a. Dale reported four pieces of 
correspondence. Action:  none.
a. Dale reported four pieces of 

b. David Darling, an amateur 
correspondence. Action:  none.
b. David Darling, an amateur 
correspondence. Action:  none.

astronomer, is enlisting the aid 
b. David Darling, an amateur 
astronomer, is enlisting the aid 
b. David Darling, an amateur 

of organizations to assist in a 
astronomer, is enlisting the aid 
of organizations to assist in a 
astronomer, is enlisting the aid 

program to observe transient 
of organizations to assist in a 
program to observe transient 
of organizations to assist in a 

lunar phenomena. 
program to observe transient 
lunar phenomena. 
program to observe transient 

Action:  Dale will notify the 
lunar phenomena. 
Action:  Dale will notify the 
lunar phenomena. 

membership of this opportunity at 
Action:  Dale will notify the 
membership of this opportunity at 
Action:  Dale will notify the 

the Gen. Mtg. 5 June and through 
membership of this opportunity at 
the Gen. Mtg. 5 June and through 
membership of this opportunity at 

a posting to the Listserv.
the Gen. Mtg. 5 June and through 
a posting to the Listserv.
the Gen. Mtg. 5 June and through 

  
IV. Retrospect
a. Agreed that despite meager 

Retrospect
a. Agreed that despite meager 

Retrospect

attendance, the presentations at 
a. Agreed that despite meager 
attendance, the presentations at 
a. Agreed that despite meager 

the May General Meeting were 
attendance, the presentations at 
the May General Meeting were 
attendance, the presentations at 

excellent. Discussion included 
the May General Meeting were 
excellent. Discussion included 
the May General Meeting were 

the possibility of a reprise in 
November, possibly with greater 
the possibility of a reprise in 
November, possibly with greater 
the possibility of a reprise in 

notice to the public and an 
November, possibly with greater 
notice to the public and an 
November, possibly with greater 

emphasis on answering more 
notice to the public and an 
emphasis on answering more 
notice to the public and an 

basic questions. 
b. The Oak Flat event on May 8 
basic questions. 
b. The Oak Flat event on May 8 
basic questions. 

attracted about 150 people and 
b. The Oak Flat event on May 8 
attracted about 150 people and 
b. The Oak Flat event on May 8 

20 telescopes. Good viewing. Neil 
attracted about 150 people and 
20 telescopes. Good viewing. Neil 
attracted about 150 people and 

Goldberg was the owner of this 
20 telescopes. Good viewing. Neil 
Goldberg was the owner of this 
20 telescopes. Good viewing. Neil 

event.
c. GB Cornucopia was, as on 
all previous occasions, the 
c. GB Cornucopia was, as on 
all previous occasions, the 
c. GB Cornucopia was, as on 

consummate host for the TAAS 
all previous occasions, the 
consummate host for the TAAS 
all previous occasions, the 

event at Chaco Canyon on May 
22. Perfect conditions, 6 or 7 
event at Chaco Canyon on May 
22. Perfect conditions, 6 or 7 
event at Chaco Canyon on May 

telescopes and about 60 – 70 in 
attendance.
telescopes and about 60 – 70 in 
attendance.
telescopes and about 60 – 70 in 

d. A star party at GNTO for a 6th 
grade class and families from 
d. A star party at GNTO for a 6th 
grade class and families from 
d. A star party at GNTO for a 6th 

Belen’s Central M.S. was very 
grade class and families from 
Belen’s Central M.S. was very 
grade class and families from 

successful.
Belen’s Central M.S. was very 
successful.
Belen’s Central M.S. was very 

e. GNTO training evening, 15 May, 
featured a tour of the “must-sees” 
e. GNTO training evening, 15 May, 
featured a tour of the “must-sees” 
e. GNTO training evening, 15 May, 

in Ursa Major by Larry Cash, and 
a tour of the useful asterisms by 
in Ursa Major by Larry Cash, and 
a tour of the useful asterisms by 
in Ursa Major by Larry Cash, and 

Karen Keese.
f. Larry Cash, Bruce Levin, Barry 
Gordon and Dale Murray – with 
f. Larry Cash, Bruce Levin, Barry 
Gordon and Dale Murray – with 
f. Larry Cash, Bruce Levin, Barry 

telescopes - represented TAAS 
Gordon and Dale Murray – with 
telescopes - represented TAAS 
Gordon and Dale Murray – with 

on 27 May  at the Tamaya resort 
telescopes - represented TAAS 
on 27 May  at the Tamaya resort 
telescopes - represented TAAS 

for the edifi cation/entertainment 
on 27 May  at the Tamaya resort 
for the edifi cation/entertainment 
on 27 May  at the Tamaya resort 

of participants at the National 
Council of Juvenile and Family 
of participants at the National 
Council of Juvenile and Family 
of participants at the National 

Court Judges.
Council of Juvenile and Family 
Court Judges.
Council of Juvenile and Family 

V. Prospect 
a. Arrangements are all set for the 

Prospect 
a. Arrangements are all set for the 

Prospect 

June 5 General Meeting, which 
a. Arrangements are all set for the 
June 5 General Meeting, which 
a. Arrangements are all set for the 

will feature member Joe Bridwell 
June 5 General Meeting, which 
will feature member Joe Bridwell 
June 5 General Meeting, which 

speaking on the Chicxulub 
impact. 
b. No owner is identifi ed for the 
impact. 
b. No owner is identifi ed for the 
impact. 

Oak Flat event on 12 June. Action:  
Dale will check with Event 
Coordinator Neil Goldberg.

VI. Committee Reports
a. Membership. Ray reported 

Committee Reports
a. Membership. Ray reported 

Committee Reports

that planning by this committee 
a. Membership. Ray reported 
that planning by this committee 
a. Membership. Ray reported 

is just beginning. Considerations 
that planning by this committee 
is just beginning. Considerations 
that planning by this committee 

shared by Board:  a smaller TAAS 
is just beginning. Considerations 
shared by Board:  a smaller TAAS 
is just beginning. Considerations 

banner; use of existing leafl ets/
shared by Board:  a smaller TAAS 
banner; use of existing leafl ets/
shared by Board:  a smaller TAAS 

other printed material; and 
banner; use of existing leafl ets/
other printed material; and 
banner; use of existing leafl ets/

(again) including an invitation 
other printed material; and 
(again) including an invitation 
other printed material; and 

to new members on Application 
(again) including an invitation 
to new members on Application 
(again) including an invitation 

to become involved in various 
to new members on Application 
to become involved in various 
to new members on Application 

activities.

b. GNTO  At the 27 May meeting, 
plans included beginning a 
b. GNTO  At the 27 May meeting, 
plans included beginning a 
b. GNTO  At the 27 May meeting, 

detailed site/planning map of the 
plans included beginning a 
detailed site/planning map of the 
plans included beginning a 

facility to assist in developing a 
detailed site/planning map of the 
facility to assist in developing a 
detailed site/planning map of the 

master plan; initiating a production 
facility to assist in developing a 
master plan; initiating a production 
facility to assist in developing a 

run of 150 screensavers to be sold 
master plan; initiating a production 
run of 150 screensavers to be sold 
master plan; initiating a production 

through commercial vendors; and 
hosting an event on 21/22 for a Boy 
through commercial vendors; and 
hosting an event on 21/22 for a Boy 
through commercial vendors; and 

Scouts group and leaders from 
hosting an event on 21/22 for a Boy 
Scouts group and leaders from 
hosting an event on 21/22 for a Boy 

the Washington, DC, area. Pete 
Scouts group and leaders from 
the Washington, DC, area. Pete 
Scouts group and leaders from 

shared that all of the materials 
the Washington, DC, area. Pete 
shared that all of the materials 
the Washington, DC, area. Pete 

are on hand for the Isengard 
refurbishments, and that the roof 
are on hand for the Isengard 
refurbishments, and that the roof 
are on hand for the Isengard 

wizard has begun sheathing the 
new roof surrounding the dome. 
wizard has begun sheathing the 
new roof surrounding the dome. 
wizard has begun sheathing the 

c. Educational Outreach Sammy 
new roof surrounding the dome. 
c. Educational Outreach Sammy 
new roof surrounding the dome. 

e-mailed a report to the Board, 
c. Educational Outreach Sammy 
e-mailed a report to the Board, 
c. Educational Outreach Sammy 

requesting up to $200. for 
e-mailed a report to the Board, 
requesting up to $200. for 
e-mailed a report to the Board, 

recognizing docents.  Action:  
requesting up to $200. for 
recognizing docents.  Action:  
requesting up to $200. for 

approved disbursing $150 to $200. 
recognizing docents.  Action:  
approved disbursing $150 to $200. 
recognizing docents.  Action:  

Barry Spletzer is considering 
approved disbursing $150 to $200. 
Barry Spletzer is considering 
approved disbursing $150 to $200. 

seriously the position of 
Barry Spletzer is considering 
seriously the position of 
Barry Spletzer is considering 

Webmaster (that Sammy expects 
seriously the position of 
Webmaster (that Sammy expects 
seriously the position of 

to vacate this Spring.) He would 
Webmaster (that Sammy expects 
to vacate this Spring.) He would 
Webmaster (that Sammy expects 

then turn over the curatorship 
to vacate this Spring.) He would 
then turn over the curatorship 
to vacate this Spring.) He would 

of the Loaner program when a 
then turn over the curatorship 
of the Loaner program when a 
then turn over the curatorship 

replacement is found. Dale and 
of the Loaner program when a 
replacement is found. Dale and 
of the Loaner program when a 

Judy want to be considered. No 
replacement is found. Dale and 
Judy want to be considered. No 
replacement is found. Dale and 

Action taken.  
Judy want to be considered. No 
Action taken.  
Judy want to be considered. No 

There were no reports from 
Grants, Loaner Program and 
There were no reports from 
Grants, Loaner Program and 
There were no reports from 

Special Projects committees.
Grants, Loaner Program and 
Special Projects committees.
Grants, Loaner Program and 

VII. Old Business
a. Astronomy Day, 25 September:  
Heather reported that mailings 
a. Astronomy Day, 25 September:  
Heather reported that mailings 
a. Astronomy Day, 25 September:  

to invited participants will go out 
Heather reported that mailings 
to invited participants will go out 
Heather reported that mailings 

within the week.
to invited participants will go out 
within the week.
to invited participants will go out 

b. Gordon reminded the Board 
of a Sunday Journal article he 
had referenced in an e-mail three 
of a Sunday Journal article he 
had referenced in an e-mail three 
of a Sunday Journal article he 

weeks ago. Columnist Harry 
Moskos described astronomy 
weeks ago. Columnist Harry 
Moskos described astronomy 
weeks ago. Columnist Harry 

events organized by the Cloudcroft 
Moskos described astronomy 
events organized by the Cloudcroft 
Moskos described astronomy 

Chamber of Commerce. Action:  
events organized by the Cloudcroft 
Chamber of Commerce. Action:  
events organized by the Cloudcroft 

Gordon will mention these events 
at the General Meeting, and post a 
message to the NM Astro listing.
at the General Meeting, and post a 
message to the NM Astro listing.
at the General Meeting, and post a 

VIII. Meeting was adjourned at 8:
46 P.M. Minutes submitted by Ray 

 Meeting was adjourned at 8:
46 P.M. Minutes submitted by Ray 

 Meeting was adjourned at 8:

Collins.
46 P.M. Minutes submitted by Ray 
Collins.
46 P.M. Minutes submitted by Ray 
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 SOCIETY STAFF
Board of Directors - board@taas.orgBoard of Directors - board@taas.org TelephoneTelephone                 E-mail Address

•President Dale Murray 296-2479 (H)) Dale@taas.org president@taas.org   
•Vice President/Gen Mtg Coord Heather Mann 771-0126 (H) Heather@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 Bob Hufnagel 890-8122 (H) Bob@taas.org  
Director Larry Cash 299-4686 (H) Larry@taas.org
Director Ray Collins 344-9686(H) Ray@taas.org
Director Gordon Pegue 332-2591 (H) Gordon@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
Telescope Curator Barry Spletzer 294-4601 (H) telescope_loans@taas.org
TAAS Archivist Pat Appel 292-0463 (H) archivist@taas.org
TAAS Librarian Dawn Gray 856-2054 (H) librarian@taas.org
ATM Coordinator Ray Collins 344-9686 (H) atm@taas.org
ATM Coordinator Michael Pendley 2960549 (H) atm@taas.org1
UNM Observatory Coordinator Jay Harden 2960537 (H) unm_coord@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.

✭

✭

✭✭✭✭✭

C l a s s i f i e d 
 A d s F u l l 
 C o l o r 
 S i d e r e a l 
 T i m e s 
 N o w 
 A v a i l a b l e
Barry Spletzer

In a sweeping move to provide top quality communiques to 
our members while conserving our precious resources, TAAS 
In a sweeping move to provide top quality communiques to 
our members while conserving our precious resources, TAAS 
In a sweeping move to provide top quality communiques to 

is pleased to re-announce the availability of this newsletter the 
our members while conserving our precious resources, TAAS 
is pleased to re-announce the availability of this newsletter the 
our members while conserving our precious resources, TAAS 

Sidereal Times
is pleased to re-announce the availability of this newsletter the 
Sidereal Times
is pleased to re-announce the availability of this newsletter the 

 in full color.  That’s right, catch the blush of the 
is pleased to re-announce the availability of this newsletter the 
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is pleased to re-announce the availability of this newsletter the 

monthly speaker, the blue eyes and red hair of that cute 6-year-
 in full color.  That’s right, catch the blush of the 

monthly speaker, the blue eyes and red hair of that cute 6-year-
 in full color.  That’s right, catch the blush of the 

old at the School Star Party, the depth and vibrance of all the 
monthly speaker, the blue eyes and red hair of that cute 6-year-
old at the School Star Party, the depth and vibrance of all the 
monthly speaker, the blue eyes and red hair of that cute 6-year-

full-color illustrations.
old at the School Star Party, the depth and vibrance of all the 
full-color illustrations.
old at the School Star Party, the depth and vibrance of all the 

The catch is that the full-color version is only available at our 
website: www.taas.org.  If you prefer to download and read your 
The catch is that the full-color version is only available at our 
website: www.taas.org.  If you prefer to download and read your 
The catch is that the full-color version is only available at our 

newsletter on your computer rather than receive a paper copy 
website: www.taas.org.  If you prefer to download and read your 
newsletter on your computer rather than receive a paper copy 
website: www.taas.org.  If you prefer to download and read your 

by mail, please notify the TAAS treasurer, Shannon Mann at 
newsletter on your computer rather than receive a paper copy 
by mail, please notify the TAAS treasurer, Shannon Mann at 
newsletter on your computer rather than receive a paper copy 

treasurer@taas.org to have your name removed from the 
by mail, please notify the TAAS treasurer, Shannon Mann at 
treasurer@taas.org to have your name removed from the 
by mail, please notify the TAAS treasurer, Shannon Mann at 

Sidereal 
by mail, please notify the TAAS treasurer, Shannon Mann at 

Sidereal 
by mail, please notify the TAAS treasurer, Shannon Mann at 

Times
treasurer@taas.org to have your name removed from the 
Times
treasurer@taas.org to have your name removed from the 

 mailing list.  This will provide you with the newsletter of 
treasurer@taas.org to have your name removed from the 

 mailing list.  This will provide you with the newsletter of 
treasurer@taas.org to have your name removed from the 

your choice, save TAAS money, and earn you the undying (okay, 
 mailing list.  This will provide you with the newsletter of 

your choice, save TAAS money, and earn you the undying (okay, 
 mailing list.  This will provide you with the newsletter of 

maybe slowly dying) gratitude of our Sid Times printer – me.
your choice, save TAAS money, and earn you the undying (okay, 
maybe slowly dying) gratitude of our Sid Times printer – me.
your choice, save TAAS money, and earn you the undying (okay, 
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  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 
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The Albuquerque Astronomical 

Treasurer  at the next meeting.
Society
Treasurer  at the next meeting.
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Treasurer  at the next meeting.
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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, 

  is mailed at a nonprofi t 
organization bulk mail rate.  As a result, 

  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/

MLK 
Ave

Central Ave

U
n

iv
er

si
ty

 A
ve

Regener
Hall

Regener
Hall

Regener

P
ar

ki
ng

Popejoy
Hall

Map to Regener Hall
(Not to scale)

Y
a

le
 A

v
e

NON PROFIT ORG.
U.S. POSTAGE

PAID
ALBUQUERQUE, NM

PERMIT NO. 352

The Albuquerque Astronomical Society

P.O. Box 50581
Albuquerque, NM 87181-0581


