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What is a Radio Sundial?

Miller Goss and Judy Stanley
NRAO/VLA

Open Space Visitors Center 
Star Party October 6
by Lynne Olson

ON SATURDAY OCTOBER 6, TAAS and 
the city’s Open Space Visitors Center will 
co-host a star party at the site located 
east of Coors Blvd. (south of Paseo del 
Norte, north of Montano, entrance to the 
east). The event will begin at 6:00 p.m. 
and will include a speaker on amateur 
astronomy and an additional speaker on 
another aspect of observing. This will be 
followed by stargazing on the patio with 
TAAS members and their telescopes until 
10:00 p.m. and a green laser tour of the 
constellations.

This is a very popular event in a beautiful 
venue. TAAS members are encouraged to 
bring their scopes to show off the wonder-
ful fall night skies of New Mexico to the 
public and enjoy another opportunity to 
observe in a fine open sky area.  Be sure 
to visit our webpage at www.taas.org for 
details and map, and e-mail to taas@taas.
org if you have any questions.The public 
is invited and encouraged to attend! 

THE WORLD’S first and only radio sun-
dial is currently under construction at 
the Very Large Array (VLA) in Socorro 
County. What is a radio sundial? Miller 
Goss and Judy Stanley will describe the 
project at TAAS’s September General 
Meeting.  The lecture is free and open 
to the public and takes place at 7 p.m., 
Saturday, September 29 in UNM’s Re-
gener Hall.

From 1988 to 2002, Goss directed the 
VLA and the Very Long Baseline Array. 
Stanley is Education Officer for the Na-
tional Radio Astronomy Observatory 
(NRAO, which operates the VLA) and is 
a former President of TAAS.

Goss received his undergraduate de-
gree in astronomy from Harvard in 
1963 and a PhD from the University of 
California in 1967. In 1976 he was the 
recipient of the Pawsey Medal of the 
Australian Academy of Science. From 
1977 to 1986 he was on the staff of the 
Kapteyn Astronomical Institute of the 
University of Groningen in the Nether-
lands.  He moved to the NRAO in 1986. 
He is a biographer of Radio Astronomy 

For the sixth year in a row, TAAS will 
observe National Astronomy Day at 
the Albuquerque International Balloon 
Museum. As partners with the city of 
Albuquerque, TAAS will coordinate 
the activities of over twelve separate 
exhibitors, provide solar viewing, and 
offer free planetarium shows to children 
of all ages. 

TAAS members Barry Spletzer and 
Roger Kennedy will give informative 
talks. An Orion 4.5 inch reflector will be 
won by some lucky child.

TAAS needs volunteers to assist 
with all of the activities. Full details 
of the event are available at www.
cosmiccarnival.net. If you are able to 
volunteer, contact David Frizzell at 
David.W.Frizzell@gmail.com..

Tom Graham, Patricia Rose, and
 Will Ferrell at the 2011 Cosmic Carnival.

Placitas
Annual Star Party October 20
by Steve Snider

TAAS, in conjunction with the Las Placitas 
Association and the Placitas Community 
Library, will hold the 17th annual Placitas 
Star Party on Saturday, October 20 at the 
Placitas Community Library, 453 Highway 
165, Placitas, NM. This “scopes only” 
event has been very popular in years past.

continued on page 4. . . 

Cosmic Carnival
September 30

G e n e ra l  M e e t i n g  N e ws

D av i d  B l a i r    

http://www.taas.org
http://www.cosmiccarnival.net
http://www.cosmiccarnival.net
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P r e s i d e n t ’ s  M e s s a g e Dee Friesen

You Can Become a Difference Maker

COME WITH ME back to our farm in the 
middle of Kansas. It is a cold autumn 
night. The chores have been done.  The 
cows and pigs have been fed and the 
chickens are asleep.  Supper is complete 
and my parents are being visited by their 
close friends Dave and Lydia.   In our 
living room, they notice my four-inch 
Dynascope reflector telescope.  They 
ask “What is that?”  Dad proudly replies, 
“That’s Dee’s telescope.” “Really,” they re-
ply, “how does it work?”  Dad says, “We’ll 
have Dee show you.”  So, on go the jack-
ets and out I go with the telescope and I 
give my very first star party.  As I recall, 
we observed Jupiter and M31.

I never had any training in how to use 
the telescope, how to find objects, or 
how to direct people’s eyes to the cor-
rect locations.  What I did learn quickly, 
is that the night sky did the training for 
me.  Once I was able to get people to 
look at the sky, they were amazed.  The 
beauty fascinated them.  Any additional 
information I provided was not very im-
portant to their experience.  They simply 
enjoyed the view and marveled at what 
they observed.

So it is with our school star parties.  You 
do not have to be an experienced observ-
er to show the beauty of the night sky to 
students of all ages.  You simply need to 
provide the opportunity for students to 
look.  The sky will do the rest.  At each 
school star party there are several ex-
perienced TAAS members to assist you 

with what to show the students.  Since 
most school venues are not that dark, the 
objects we observe are bright and easy 
to locate.  

When I was younger, there were no 
school star parties within several light-
years of our farm.  I had to do it alone 
and it took me nearly 60 years to get it 
right.  Now, you and I can make a differ-
ence to the young people of today.  We 
can go to a TAAS star party, point our 
telescope or a TAAS loaner telescope at 
the heavens.  The night sky will do the 
rest.

If you have never been to a TAAS school 
star party I encourage you to attend and 

become a difference maker.  Together 
with the night sky as your partner, you 
will make a difference in the life of a 
child.  

OBSERVE     EDUCATE    HAVE FUN

The night sky did
 the training for me.

Tom Graham

TOM GRAHAM is the new TAAS 
Education Outreach Coordinator. Tom 
is a retired Marine fighter pilot with 
twenty years of service.  He just retired 
after ten years as an elementary school 
principal with APS. Tom’s school was 
one of four schools in the entire nation 
to win the 2011 National Blue Ribbon 
Schools Award from the U.S. Department 
of Education. 

Tom will coordinate both the day and 
night outreach activities for TAAS.  He 
will also be a member of the TAAS Board 
of Directors.

A FEW years ago several experienced 
TAAS members selected 50 night sky 
objects that can be observed over a one-
year period.  The 50 objects are divided 
into the four seasons with an autumn, 
winter, spring, and summer sky list. Once 
you learn to locate these  you are well on 
your way to knowing the night sky.  

In early November, I will host several 
TAAS observing sessions of the 50 night 
sky objects that can be easily be learned 
by beginning observers.  We will observe 
at my house in the Northeast Heights. No 
telescopes are required.  All that is need-
ed is a desire to learn the night sky. 

More information will be provided on 
the TAAS Web site.  See you in November.

The TAAS Fabulous 50
 Autumn Edition

by Dee Friesen
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Dedicating the
General Nathan Twining 
Observatory: 
The View From the Podium 
by Dave Finley 
TAAS President, 1989-1990 

IT WAS an amazing scene—on a blister-
ing August day, more than 300 people 
gathered on a New Mexico desert, far 
from the nearest power, water, or paved 
road. They came to celebrate the only 
building in sight, a square, windowless 
concrete-block structure with a white 
dome. That building, stark as it appeared, 
was the culmination of a dream of many 
of those people for years. 

The dream began with a telescope and a 
challenge. TAAS member Bill Isengard, 
Lt. Col., USAF (Retired),  donated his 16-
inch telescope, provided that an observa-
tory could be built for it. The challenge 
was accepted by George Pellegrino, who 
planned to be TAAS president in 1988. 
He and I were elected as president and 
vice president. George contacted repre-
sentatives of Nathan Twining, son of the 
famous Air Force general, who owned 
acreage southwest of Belen. Twining 
was happy to donate the four-acre tract 
where the observatory now sits, but 
insisted we build an observatory within 
four years, or the land would revert to 
him. 

AS 1988 came to an end, George decided 
not to serve another term as president, 
but convinced me to take the job. I 
agreed, fully aware that TAAS faced a for-
midable task, and somewhat intimidated 
by the challenge. 

The TAAS annual meeting in January 
1989 was an extravaganza with a formal 
ceremony to accept the title to Isengard’s 
telescope and the deed to Twining’s land, 
and to kick off our fundraising campaign. 

We publicized the event and had all three 
of Albuquerque’s network TV stations 
cover it. Nathan Twining and Bill Isen-
gard were guests of honor.  
WE TOOK the telescope to public events, 
with a bucket for donations. We solicited 
donations at star parties. We received 
donations from several local businesses 
and organizations. Money came in steadi-
ly but slowly. We had to use the money 
raised for materials and provide all the 
labor ourselves. A group of amateur 
astronomers became the construction 
crew. 
 

After a year, we had money to build a 
foundation, floor, and walls. We sched-
uled a groundbreaking ceremony on 
March 31, 1990, publicized the event, 
and invited dignitaries, hoping to raise 
more money. Twining and Isengard 
helped turn the first shovelfuls of dirt 
for the TV cameras. Then the hard work 
began. TAAS had members with an im-
pressive collection of talents, all of them 
willing to help.

That summer, I accepted a new job, 
out-of-state. I was reluctant because we 
still had not raised enough money to 
complete the observatory. When Nathan 
Twining heard we were running out of 
money, he offered to match contributions 
up to $5,000. The Board concluded we 
needed $5,000 for a roll off roof, $12,000 
for a commercial dome, or to find a donor 
of a dome or a silo cap that could be con-
verted to a dome. 
 

MY LAST meeting as president was a 
most extraordinary TAAS meeting.  I 
thanked our construction crew for their 
efforts but pointed out that we had run 
out of money, and outlined our proposed 
options. Finally, I told the members of 
Twining’s offer to match contributions. 
 

Our construction crew passed their hard-
hats to collect cash, checks, or pledge 
forms. We collected $2,653, which, 
doubled by Nathan Twining’s matching 
donation, would provide our roll-off roof. 
At the end of the meeting, I announced 
my resignation and handed the gavel to 

George Dulleck, the vice president. I was 
then approached by Alan Otterson, at-
tending his first TAAS meeting. He said, 
“I have a silo cap in Wisconsin, and it’s 
yours.” I was floored—in one night we 
had the silo cap and enough money to 
complete the project.  
 

GEORGE DULLECK, an engineer, was an 
excellent leader for this phase. I watched 
from afar as hard work, innovation, and 
enthusiasm brought the pieces together. 
As construction neared completion, I 
was returning to New Mexico. We settled 
on a date for the dedication ceremony—
August 8, 1992. I began publicizing the 
event. I invited Apollo astronaut Jack 
Schmitt to speak at the dedication. He 
readily accepted.  
 

We received good coverage from New 
Mexico news media. Governor Bruce King 
signed a proclamation declaring the date 
as “General Nathan Twining Observatory 
Day.” We received letters of congratula-
tion from Senators, Congressmen, and 
from Gen. Colin Powell, a successor to 
Gen. Twining. 
 

 OUR CARPENTERS built a platform for 
the speakers and our podium and sound 
system were ready as the crowd gath-
ered. The three recent TAAS presidents 
spoke, and we all were honored to hear 
Harrison Schmitt. Not many amateur 
observatories are dedicated by someone 
who walked on the Moon! I introduced 
our guests, and all those who had con-
tributed to the effort. The event received 
publicity throughout the state.  
 

Following the formal ceremony, we led 
Schmitt on a tour of the building. The 
members and guests checked out the 
new facility, and shook hands with an 
Apollo astronaut. TAAS had come to-
gether for a multiyear project, overcome 
difficulties, and completed the job. We all 
were very proud. 
 

THROUGH the following 20 years, it’s 
been gratifying to see GNTO grow. I 
am certain that all those who planned , 
raised funds, and bravely battled the ele-
ments as part of the construction crew 
would be extremely proud to see the ob-
servatory today. It is a genuine example 
of how dreams become reality.

Continuing our celebration of the 
20th anniversary of GNTO, the 
following is  a condensation of 
Dave Finley’s chronicle of GNTO’s 
beginnings. The full article will be 
available at www.taas.org.

My last meeting as president was a 
most extraordinary TAAS meeting.
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O c t o b e r  2 0 1 2

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3
ATM SIG
Meeting

4 5 6
Open Space 
Visitors Center 
Star Party

7
First Sunday at
NM Museum of 
Natural History 
and Science

8  9 10
Enchanted 
Skies Star Party 
Begins

11ESSP 12 ESSP

Sidereal Times 
Deadline

13 ESSP

GNTO NM

Chaco Canyon

 14
Solar Sunday at 
NMMNH

15 16 17
ATM SIG
Meeting

18
GNTO 
Committee 
Meeting

 

 19  20
Placitas Star 
Party

21 22 23
Sierra Vista 
Elementary 

School 
Star Event

24 25
Board of 
Directors 
Meeting

26
NMMNH 
Halloween 
Adult Night

27 
November 
General 
Meeting

 28
 

29

     

30 31  

We will set up our telescopes in the park-
ing lot on the south side of the building.  
The public will park on the west lot. Setup 
is at 5:30 p.m. and the event concludes 
at 10:00 p.m. We will have access to the 
library for restrooms and water. 

Directions: from Albuquerque, take I-25 
North to Exit 242. Turn right (east) onto 
Highway 165 and travel approximately 4.5 
miles. The library is on the left (north) side 
of the road. If you pass the fire station, 
turn around!

All TAAS members are encouraged to at-
tend this fun event. The skies will be dark, 

pioneer Ruby Payne-Scott and is current-
ly working on a joint biography of J. L. 
Pawsey and J. G. Bolton. Goss’ scientific 
interests include the interstellar medium 
in the Milky Way and nearby galaxies. 
Goss remains on the scientific staff of 
NRAO, and is the author of more than 
500 astronomical publications. 

the crowd will be very friendly, and I’ll bet 
someone will bring some great snacks!  
If you have any questions or concerns, 
please feel free to call me at (505) 867-
3488. See you at the party!

. . . G e n e r a l  M e e t i n g  N e w s
     c o n t i n u e d  f r o m  p a g e  1

Stanley leads public tours of the VLA for 
the education community and general 
public. She designs exhibits, programs, 
and outreach for the public and educa-
tion community. She was Education 
Director for UNM’s LodeStar Project at 
the NM Museum of Natural History  from 
2002 to 2007. Stanley was a classroom 
teacher for two decades in Georgia, Utah, 
and New Mexico. She got her start in as-
tronomy outreach education in the As-
tronomical Society of the Pacific’s Project 
Astro in the 1990s. In addition to leading 
TAAS, she served the Society as a Direc-
tor and as Education Coordinator. She 
spends time under the stars with grand-
sons Elliot Byrd and Jonah Hart Davis. 

. . . P l a c i t a s  A n n u a l
   S t a r  P a r t y
     c o n t i n u e d  f r o m  p a g e  1
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Saturday, September 29, 2012, 7:00 P.M.
Regener Hall

University of New Mexico
(See map, back page)

What is a Radio Sundial?
Miller Gross and Judy Stanley

National Radio Astronomy Observatory (NRAO)

Very Large Array (VLA)

TAAS General Meeting
N o t e s

TAAS = The Albuquerque Astronomical Society.  
Hotline 254-TAAS (8227).

GNTO = General Nathan Twining Observatory
GNTO Training = GNTO Observing and Training 
GNTO NM = New Moon Premium Observing

Night

UNM = University of New Mexico Observatory. 
Call the TAAS hotline @254-8227, or the 
UNM hotline @ 277-1446  to confirm, or 
unm_coordinator@taas.org.

ATM = Amateur Telescope Making.  Call Michael 
Pendley for information @ 296-0549, or 
atm@taas.org.

P & A = UNM Physics and Astronomy Building, 
Corner of Lomas and Yale

               = School Star Party  
SIG = Special Interest Group

TBA = to be announced 
Blue Italics = Non-TAAS events

N o v e m b e r  2 0 1 2

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

ATM SIG
Meeting

1 2 3

4 5  6 7
ATM SIG
Meeting

8 9 10
GNTO NM

 11
Solar Sunday at 
NMMNH

12 13 14 15
 

 16
Sidereal Times 
Deadline
Explora Adult 
Night

 17
GNTO 
Observing

18 19 
Mission Ave.

Elementary
School Star 

Event

20 21
ATM SIG
Meeting

22 23 24 

 25
 

26

     

27 28 29
Board of 
Directors 
Meeting

30
December 

General Meeting 
Saturday, 

December 1
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TAAS Visits
 the VLA

Chuck Wiggins brought the family, Andi, Jami, and
Reece, along.

ON AUGUST 20 over 50 TAAS members and friends 
toured the Very Large Array (VLA).  We were hosted 
by Judy Stanley, past TAAS president and currently 
the NRAO/VLA Education Officer. In addition to tour-
ing all the VLA facilities, a number of brave TAAS 
members climbed up into one of the antenna dishes.

Our crew gathers at the control room, led by our 
host, Judy Stanley (in the hard hat).

by Dee Friesen

Radio astronomers can work in the daytime and so 
does the new sundial going up at the VLA, focus of this 
month’s General Meeting (see page 1 for details).

Photos: Dee Friesen

TAAS Outreach Connects with Large Numbers
by Roger Kennedy
 
TAAS VOLUNTEERS Mike Molitor, Anthony Martinez, Roger 
and Linda Kennedy, Tom Graham, and Robert Katz, hosted 
solar observation and education at NMMNH&S 1st Sunday 
and Solar Sunday programs for 
576 visitors in September. 
 
Since the NMMNH&S dome has 
been open, TAAS volunteers 
have interacted with over 3,900 
visitors at solar events. The 
TAAS crew includes: Dave Ray, 
Doug Ray, Robert Katz, Carol 
Mitchell, Tim Martinez, Anthony 
Martinez, Tom Graham, and 
Linda and Roger Kennedy. We 
could use another three to five 
volunteers on Wednesdays, Fri-
days, or Saturdays for this fun 
adventure. Now that the sum-
mer heat is over, come down 
and get involved. 
 
The Eldorado High School star 
party was hosted by Bob Nor-
ton, Tom Graham, Dee Friesen , 
Bob Huffnagel, John Laning, An-
thony Martinez, Dave Pitonzo, 
and Roger and Linda Kennedy. 
Seven classes totaling 225 stu-
dents were assigned to attend 
the event. Although the count 
was not precise, visitors num-
bered in the hundreds.

The Next Big Idea solar observ-
ing at the Los Alamos Commu-
nity Festival, hosted by Roger 
and Linda Kennedy attracted 
462 visitors.

Events to come:

Sept. 22 Equinox Solar Outreach Petroglyphs NM 11:00-1:00 
Sept. 25 Lowell ES star party 6:30-9:00 
Sept. 26 NMMNH&S Teacher Open House 5:00-8:00 
Sept. 30 Balloon Museum Cosmic Carnival 1:00-5:00

1st Sunday with Anthony Martinez

Linda Kennedy provides shade.

Mike Molitor organizes.
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Meet the Royal Family
by Barry Spletzer, the Loan Ranger

THAT’S RIGHT gang, I’m back again. 
I wouldn’t have to write all these 
newsletter articles if we didn’t have such 
an incredibly generous community that 
keeps donating astronomical equipment 
to the loaner program. This latest round 
has prompted me to coin the term “Royal 
Family.”  And I don’t mean those funny-
looking Brits that seem to be always 
getting their pictures in the supermarket 
tabloids.

Years ago, much of our equipment was 
substandard. By no fault of my own, and 
again thanks to a generous community, 
this has changed. One of my greatest 
concerns back then was that most of 
the eyepieces were very hard to look 
through especially for a beginner to the 
hobby. In fact, the eye relief on many of 
them was shorter than your eyelashes. 
Over time this slowly changed as better 
quality eyepieces were donated and 
older ones retired. Now most of the 

scopes have nice Plossls or similar 
eyepieces with good quality images and 
eye relief.

But here I’m talking about the Royal 
Family. That isn’t just a handful of 
Plossls.  It started a few years ago with 
the donation of George Pellegrino’s pair 
of Nagler eyepieces (9mm and 13mm).  
As the veterans know, Naglers are top-
of-the-line and they have seen good and 
frequent use in the program.  They are 
at Okie-Tex right now most certainly 
gathering multimillion-year-old photons.

But one pair of eyepieces, even though 
Naglers can rightfully be called royalty, 
doesn’t really constitute a family. 
Recently, we had a donation of several 
other high quality eyepieces, a Nagler 
4.8mm, Panoptic 22mm, Panoptic 35mm, 
and Orion Lanthanum 22mm. Now with 
six high-quality oculars, that’s a Royal 
Family.  I’ve included a photo of some of 
the newest Royal Family members (back 
row, standing) along with a handful of 
eyelash-scraping peasants (front row, 
seated).

IN THE PAST, the two Naglers were 
loaned out as a single item.  Now, since 
there is such a selection in the Royal 
Family, I will be loaning them out 
separately or in make-your-own sets.  
I just need to get some suitable cases 
together for them.  After all, we can’t let 
the Royal Family out without its gilded 
carriage.

So, come and see if it’s worth the coin 
to take Al Nagler’s famous “spacewalk,” 
if Orion’s Lanthanum stacks up against 
TeleVue’s Panoptic, or just get a better 
look at what’s up there.

NGC 4565, also known as the 
Needle Galaxy, is an edge-on spiral 
galaxy in Coma Berenices, approxi-
mately 30-50 Myr away.

Due to frequent wind gusts, this image 
capture was overly difficult, requiring 
approximately five hours to obtain two 
hours worth of useful exposures.

NGC 4565, captured 5-19-12 at 
GNTO. 10 min.  x 12 min. subs taken 
with an SBIG 4000XCM camera 
mounted on a 10” Meade LX-6 with 
a Celestron focal reducer operating 
at 1050 mm focal length. The mount 
was a Losmandy G11. Processing 
was done in CCDSoft, CCDOps5, and 
Photoshop.

—Vance Ley
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continued on page 9 . . . 

Day and Night Durations
 on the Equinoxes

by Bruce L. Levin

ON THE equinox a couple of years ago, a 
fellow TAAS member pointed out that the 
time between sunrise and sunset presented 
on the evening weather report was greater 
than twelve hours, contradicting the popular 
belief that on the equinoxes, day and night 
are of equal length. I believed that, too, but 
here’s what I found out.

There are two effects that combine to give 
greater than twelve hours daylight on the 
equinox. These are: 1) how sunrise and 
sunset are defined and 2) the refraction 
effect of the atmosphere that allows us to 
see the Sun when it is slightly below the 
horizon.

Center vs. Edge

On the equinoxes, the time it takes for the 
center of the Sun to pass from the eastern 
horizon to the western horizon is indeed 
twelve hours. But the actual duration of 
daylight is longer. Why? The posed ques-
tion caused me to ask, “When does daylight 
begin and end for a given day?” Sunrise for 
the weather man and the almanacs is de-

fined as the instant when the leading edge 
of the Sun just peeks above the horizon in 
the east, and sunset is when the last sliver 
of sun drops below the western horizon. 
Published sunrise and sunset times as-
sume an unobstructed, flat, level horizon. 

Since the angular size of the Sun is 32 arc 
minutes (0.53 o) and the earth rotates at 15 
degrees/hr (¼ o per minute) the Sun has an 
apparent motion of ¼ degree/minute. As 

the latitude of the 
observer increases 
from the equator to 
the poles, more and 
more of that motion 
is in the direction 
along the horizon 
rather than away 
from or towards it, 
so the Sun rises and 
sets more slowly.

The vertical motion 
from the first edge 
of the Sun’s disk 
crossing the hori-
zon until the Sun’s 
center reaches that 
point is the Sun’s 
radius. Expressed 
as an angle, the 
radius is 16 arc min-
utes. This means 
the Sun must travel 
an additional 16 arc 
minutes vertically 
in the morning and 
another 16 at night. 

The time it takes the Sun to travel these 
extra 32 arc minutes must be added for 
rise and set measured from the first edge 
of the Sun to the last (rather than center to 
center). This increase in daylight duration 
due to the Sun’s radius is 2.6 minutes for 
folks in Albuquerque at 35o N latitude. At the 
equator, the increase is 2.1 minutes and in 
Fairbanks, Alaska, (65o N) it is 5 minutes.

Seeing Over the Edge

The second effect is atmospheric refraction, 
that is, the atmosphere acts like a weak 
prism and bends the sun’s light so we can 
see a bit over the horizon. This refraction 
or bending of light allows us to see the sun 
for a while when it is actually below the 
horizon. Numerous researchers have de-
veloped methods of calculating this refrac-
tion. From empirical formulas developed by 
G. G. Bennett and Þ. Sæmundsson, a re-
fraction of 34 arc minutes (0.57degrees) is 
used for the horizon at normal atmospheric 
conditions. Since refraction lets us see a 
certain distance below the horizon, it is af-
fected by latitude in the same way as the 
center- versus-edge effect.

If Albuquerque were at sea level but at the 
same latitude, its increase in daylight period 
due to atmospheric refraction would be 
5.5 minutes added to the 2.6 minutes for 
the radius for a total morning increase in 
daylight duration of 8.1 minutes above 12 
hours. Since every extra minute of daylight 
decreases night by a minute, the day is 
then 16.2 minutes longer than the night at 
sea level.  

Figure 1 The geometry of sunrise

Time Difference Between Day and Night
 on the Equinoxes Due to Latitude at Sea Level

Latitude

M
in

ut
es

Figure 2 (Semi-Log)
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Photos taken July 22 by Bill Wallace using the GNTO imaging system.

M13. 12 5-second images, stacked.

Andromeda Galaxy. 20 30-second images, stacked and processed a bit more.

Up here it’s a bit less. The amount of refrac-
tion depends on air density and air density 
depends on pressure and temperature at 
the observer’s location. J. Meeus refined 
the equation for other than the normal atmo-
spheric conditions. According to his equation, 
at Albuquerque’s elevation, where the atmo-
spheric pressure is approximately 18 percent 
lower than at sea level, the refraction is 28 
arc minutes. This causes only 4.5 minutes 
increase (less than at sea level due to less 
atmosphere) giving a 7.1 minute increase in-
stead of the 8.1 at sea level so on the equinox 
in Albuquerque, day is 14.2 minutes longer 
than night.

For those interested in the mathematics, the 
following equations were derived and used:

ts = ρs/v cos θ [time difference with no
 atmosphere] (1)

ts+r = (ρs + ρr)/v cos θ [time difference 
with atmosphere]

(2)

ts = Time between 1st contact and center 
contact (or center contact and 2nd contact) 
of the Sun with the horizon.

ts+r = ts plus time difference due to 
atmospheric refraction

ρs = Radius angle of the Sun
ρr = Atmospheric angle of refraction at/below 

the horizon in degrees  
v = Earth’s rotation rate
θ = Latitude

Figure 2 on page 8 shows the difference in 
time duration between day and night as a 
function of latitude for an observer at sea 
level. Notice that at latitude 89.5 degrees or 
higher, the Sun will not set.

Recent Astrophotos from GNTO’s New Imaging Setup

. . . Day and Night Durations
 on the Equinoxes
continued from page 8
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M e m b e r s h i p  S e r v i c e s

for:
•Membership Inquiries
•Events Information
•Volunteer Opportunities

Contact Bill Firth at
membership@taas.org

for:
•Membership Dues
•Magazine Subscriptions
•Address/e-mail changes

Contact Dan Clark at
treasurer@taas.org

P.O. Box 50581
 Albuquerque, NM 87181

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

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

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

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

• UNM Campus Observatory•
 5180’ elevation
 Latitude  Longitude
 35˚ 5’ 29”N  106˚ 37’ 17”W

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

For security reasons, GNTO location is 
available by request only, so please contact 
Pete Eschman or Steve Welch for GNTO 
information.

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

Courtesy Pete Eschman

E d i t o r ’ s  N o t e
  The deadline for the next  issue of The 
Sidereal Times is Friday, October 12. The 
newsletter editor’s e-mail address is editor@
taas.org. 

Text: E-mail text as an attachment, 
preferably in Microsoft Word or compatible 
format. 

Photos: Caption and credit needed. Attach 
photos or graphics in separate graphics files. 
Photos or graphics in Word files are no longer 
acceptable.

M o n t h l y  M e m b e r s h i p  R e p o r t
A u g u s t  2 0 1 2

Membership Current Past Change
 Month Month

Regular 231 222 9
Family 71 69 2
Education 12 12 0
Military 5 4 1
Total Paid 319 307 12
Honorary 7 7 0
Complimentary 36 36 0
Total Members 362 350 12

W e l c o m e  t o  N e w
 o r  R e t u r n i n g

 T A A S  M e m b e r s

Robert Brocato

Shayna Brocato

Marcia Caregeorges

Kirstin Daniels

Renee Freeman

Tony Garcia

Roger Grimshaw

Sarah Schnell

Larry Williamson

Pamela Wilson

Explanation of Dues and
 Membership Renewal Date

New memberships will be posted 
as beginning the first day of the month 
regardless of what day during that month the 
check is received. Notice of renewal will be 
sent out the month before the due date. You 
will have until the end of the month after your 
renewal date to send your membership check. 

If you fail to pay and renew at that time, 
your membership will lapse. When you pay on 
a lapsed membership you will be reinstated in 
the month that the membership was originally 
due. (If dues were due in March and you did 
not renew until May or June or July, etc., the 
date of your renewal will be in March. If your 
dues are due in April and you pay in March, 
your membership will still be renewed in 
April.) 

In a nutshell, if you pay late or early your 
membership date stays the same and your 
next year’s dues will be due on that date next 
year.

—Dan Clark

GNTO
Kirstin Daniels

DARK SKY
Kirstin Daniels

D o n a t i o n s  t o  TA A S
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  Archivist    Pat Appel  505-292-0463 (H)  archivist@taas.org
  ATM Coordinator   Ray Collins  505-344-9686 (H)  atm@taas.org
  ATM Coordinator   Michael Pendley   505-238-6060   atm@taas.org
  Dark Sky Coordinator   David Penasa  505-277-1141 (W)  darksky@taas.org
  Education Outreach   Tom Graham     education_coord@taas.org 
  Events Coordinator   Lynne Olson  505-856-2537  events_coordinator@taas.org
  Grants Coordinator   Barry Spletzer  505-228-4384 (C)  grants@taas.org
  Librarian    Arthur VanDereedt  505-821-0530  librarian@taas.org
  Membership Chair   Bill Firth    505-899-0950  membership@taas.org
  Newsletter Editor   Gary Cooper  505-227-3974 (C)  editor@taas.org
  Observatory Director   Steve Welch  505-866-7668 (H)  gnto@taas.org
  Public Relations   Steve Riegel  505-274-3362  pr@taas.org
  Telescope Loan Coordinator  Barry Spletzer  505-228-4384 (C)  telescope_loans@taas.org
  UNM Observatory Coordinator  Daniel Zirzow  dzirzow at unm dot edu unm_coord@taas.org
  Web Master    Will Ferrell     webmaster@taas.org

2 0 1 2  T A A S  B o a r d  o f  D i r e c t o r s / S t a f f
Dee Friesen
President

president@taas.org
505-856-1593

David Blair
Vice President / General Meeting Coordinator

 vp@taas.org 
505-205-9562 (C)

Arthur VanDereedt
Secretary  / Librarian

secretary@taas.org
vandeta at msn dot com, 505-821-0530

Dan Clark
Treasurer

treasurer@taas.org
505-771-4346 (H)

Ray Collins
Director / ATM Coordinator

atm@taas.org
ray at rinzai dot com, 505-344-9686 (H)

Amy Estelle
Director

adestelle2000@yahoo.com
505-730-0025

Tom Graham
Director/Education Outreach Coordinator

education_coord@taas.org

Bob Havlen
Director

505-856-3306

Roger Kennedy
Director

505-296-2405 (H)

Mike Molitor
Director

molitor.simon@gmail.com
land: 505-717-2601, cell: 518-225-7077

Lynne Olson
Director / Events Coordinator

events_coordinator@taas.org                                
505-856-2537               

Gordon Pegue
Director

gpegue at comcast dot net 
505-332-2523

Dave Pitonzo
Director

dpitonzo at comcast dot net
503-939-3297

Steve Riegel
Director / Public Relations

pr@taas.org
505-274-3362

Steve Welch
Director / Observatory Director

gnto@taas.org
505-866-7668 (H)

Daniel Zirzow
Director / UNM Observatory Coordinator

unm_coord@taas.org
dzirzow at unm dot edu



MEMBERSHIP:  You may request a 
membership application by sending e-mail 
to membership@taas.org or calling (505) 
254-TAAS(8227).  Applications may also 
be downloaded from the Web site.  Annual 
dues to The Albuquerque Astronomical 
Society are $30/year for a full membership 
and $15/year for a teacher, student (grades 
K-12), or military membership.  Additional 
family members may join for $5/each 
(teacher, student and family memberships 
are not eligible to vote on society matters).  
New member information packets can be 
downloaded from the Web site or requested 
from the TAAS Membership Services 
Director at  membership@taas.org  You may 
send your dues by mail to our newsletter 
return address with your check written out 
to The Albuquerque Astronomical Society 
or give your check to the Treasurer  at the 
next meeting.
  
MAGAZINES:  Discount magazine 
subscriptions to Sky and Telescope  and 
Astronomy  as well as discounts on 
books from Sky Publishing Corporation 
are available when purchased by TAAS 
members through our society.  Include any 
of the above magazine renewal mailers 
and subscription payments as part of your 
renewal check.  Make checks out to TAAS 
(we will combine and send one check to the 
publisher). Warning: publishers take several 
months to process magazine subscriptions.

A RT I C L E S / A D V E RT I S E M E N T S :  
Articles, personal astronomical classified 
advertisements and business card size 
advertisements for businesses related 
to astronomy must be submitted by the 
deadline shown on the Society calendar 
(generally the Friday near the new Moon)  
Rates for commercial ads (per issue) are 
$120 per page, $60 per half page, $30 per 
quarter page, $7 for business card size.  The 
newsletter editor reserves the right to include 
and/or edit any article or advertisement.   
E-mail attachments in Microsoft Word, 
11 point Palatino, justified, no indent at 
paragraph beginning, one  space  between 
paragraphs is preferred.   ASCII and RTF are 
acceptable.  One column is approximately 
350 words.  Contact the Newsletter Editor at 
editor@taas.org  for more information.

CHANGE OF ADDRESS:  Note that the 
Sidereal Times is mailed at a first class mail 
rate.  As a result, the newsletter may be 
forwarded to your new address should you 
move, or it may not !!  Please provide the 
Treasurer (treasurer@taas.org) with your 
new mailing    address or e-mail address to 
ensure that you receive your newsletter.

TAAS LIBRARY:  Please contact the 
Librarian at librarian@taas.org or 890-8122 
to check out a book or make a contribution.

TAAS ON THE WORLD WIDE WEB:
TAAS Web site: http://www.taas.org 
   The TAAS Web site includes:
 Online Sidereal Times
 Educational Outreach
 Programs: TAAS 200, Equipment Trader, 

Telescope Loaner Program,
 and more

 SIGs
 Members Guide
 Links to Astronomy Resources and 

Members’ Blogs
   E-mail: taas@taas.org
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