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December Observatory 
Events At-A-Glance 

 
Dec. 1 – Stonelick Lake star 
party. See page 2. 
 
Dec. 1- It’s Mars till Midnight 
at the Observatory. See page 4. 
 
Dec. 6 – FOTO’s monthly 
meeting becomes the Holiday 
Appreciation Supper, 6 PM at 
the Observatory. See page 2.  
 
Dec. 7 – FOTOkids meeting at 
7:00 PM (special time) at the 
Observatory. See page 2. 
 
Dec. 16 – Luminaria Night, 6-9 
PM. See page 3. 
 
Dec. 16 – Winter Solstice 
Celebration at the Cincinnati 
Nature Center, 12-4 PM. See 
page 3. 
 
December 14, 15, 21 & 22 - 
8-11 PM “Marsapalooza” at the 
Observatory.  See page 3. 
 
Note: There is no planning 
meeting this month. 
 

 
 
 
 
 

The Word from  
FOTO’s President Bosse 

 
November is gone and the new year has 
us squarely in its sights.  The months 
roll by and so does the sky; winter 
brings a whole new set of things 
celestial.  And cold. 
     A few nights ago I found myself 
awake and outside at a time of night 
when late turns into early (dealing with 
a new puppy) and was treated to a 
preview of the stellar configuration for 
the upcoming months.  Every year I am 
impressed all over again with the 
brightness of the winter sky.  Sirius is 
there, the Pleiades, Gemini, Taurus and 
of course Orion contain so many of the 
brightest stars in the sky.  It jumps up 
from the late Autumn horizon and 
softens the long brisk nights of the 
solstice season.  I had to laugh 
considering Sirius shining down as 
Bubbles (the new pooch) searched for 
just the right spot for her business.  
Bubbles was completely uninspired by 
the heavenly glory of her stellar 
counterpart. 

Summer does have its bright spots, but I 
am slowly lulled by its quiet objects, 
low ecliptic and warm nights.   
     Once the early summer excitement 
of Saturn and Jupiter had faded, 
Summer settled into a pattern of all 
business, delivering clear night after 
clear night.  "Bubbles! Find a spot!" 
     Comet Holmes has pumped some 
life into the Autumn sky, but the 
Cincinnati weather returned to its stingy 
practice of hiding everything.  Now the 
skies are clear, full of Winter wonder 
and Mars is in the middle of it all like a 
cherry on an ice cream sundae.  
"Bubbles! Potty business!" 
     I start counting the Pleiades like an 
insomniac counting sheep.  This could 
be a long Winter.  "Bubbles… OK!  
Good dog!" 
     So I am blessed with a cute little 
puppy dog, Winter is blessed with 
brightness and we are blessed with a 
very promising Winter. 
     Clear Holiday skies to all! 
 

The Word of the Month 
 

By Greg Huber 
 

The Word is “Syndyname” 
  
November’s Word was “Sothic Cycle” 
 
The Answer 
The “Sothic Cycle” is 1460 years in the 
calendar of ancient Egypt. It was named 
for Sothis, the Egyptian name for Sirius. 
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The December FOTO 
(Supper) Meeting 

 
Thursday, December 6th 

6:00 PM 
 

By Dave Bosse 
. 
For those of you who couldn't make it 
to the November general meeting, you 
missed a real treat as Dr. Nick Abel of 
the University of Cincinnati gave us an 
up-close view of the Orion Nebula, its 
discovery history and its structure.  
There's always something more to learn 
about everyone's favorite nebula.  Nick 
had some great pics showing infrared 
wavelengths to x-rays, images from 
Huygens to Hubble!  Great show, Nick! 
     The December meeting, such that it 
will be, will focus on our Holiday 
Appreciation Dinner.  If you didn't get 
your name on the sign-up sheet at the 
last meeting, be sure to give the 
Observatory a call and get your 
reservations in.  This is free to FOTO 
members (plus one guest, a small 
surcharge for any count over that); we 
just have to know that you are coming.  
We won't have a formal presentation at 
the December meeting, but we will have 
a VERY, VERY, (I mean VERY) 
SPECIAL surprise guest who is going 
share some time with us, whom I know 
you all will want to chat with.  This is a 
once in a lifetime opportunity, not to be 
missed! 
   Note:  We will not be meeting at 
Panera Bread at 6:00 P.M. before the 
meeting this month due to this month's 
main agenda item, FOOD!  Be sure to 
note the change in the starting time for 
our December gathering.  Dinner should 
be served around 6:30 P.M., but the 
doors will be open at 6:00.  Actually, 
they'll be open before that, so get there 
as soon as you can or you'll miss all the 
fun.  Ho, ho, ho, ho, ho. 

 
 
 

Did You Know…. 
 

Although sunspots may appear solid 
and sturdy, they are not made of matter. 
Sunspots are planet-sized knots of 
magnetism created by the sun's inner 
dynamo. Born in the depths, they bob to 
the solar surface where they can shift, 
merge, split and even appear to "swim." 

 

FOTO Planning Meeting 
 

By Dave Bosse 
 

The slippery little devil which is the 
FOTO planning meeting is undergoing 
more changes.   Scheduling conflicts 
with the new and old officers have us 
moving the date to a new evening.  The 
new official date of the planning 
meeting is the Thursday before the 
second Saturday before the first 
Thursday of the following month.  Did 
you get that?  Don't ask me repeat it; I 
don't think I can.  How about this: two 
weeks before the general meeting! 
     The other change has to do with the 
location.  It seems that our usual haunt, 
the Hyde Park Tavern and Grille, has 
closed its doors.  All that bad karma 
associated with their crab cake 
sandwiches, I suppose.  It's a good thing 
we won't be having a planning 
meeting in December, because we 
don't know where it would be! 
     The January FOTO planning meeting 
will definitely (probably) be on the 24th 
of January at a location to be 
determined.  Stay tuned to this column 
for an update next month. 
 

Did You Know…. 
 
Some Kuiper Belt objects are less dense 
than ice, indicating a Swiss-cheese-like 
composition.  
 

FOTOKids Meeting 
 

By Dean Regas 
 
The next FOTO Kids meeting will be 
on Friday, December 7th at 7 PM 
(notice it's not the usual 7:30).  Last 
month we were sideswiped by Comet 
Holmes which made a great fuzzy 
appearance - and we're so glad to have 
seen it!  So unless another comet comes 
by, Outreach Astronomer Dean Regas 
will be leading a talk about the Red 
Planet that will grace our winter 
evenings.  Learn all about the latest 
pictures and movies from Mars and 
hopefully we will get a chance to see it 
in the telescopes.  Please dress warmly 
and bring clear skies. 
     If you have any questions please call 
Dean Regas at 513-321-5186. 

Welcome New FOTO 
and COC Members! 

 
Richard Antoine, Eugene and 
Mary Bertke, Carmel Buckley, 

Ken Butler, Milissa Culyer, 
Ray Duncombe, Preston 

Dunnmon, Matt Faller, Eric & 
Cathlin Flamme, Noah 
Fleischmann, Michael 

Gabrelski, Eugene Geier, 
Robert Hale, Jeff Hamner, 

Greg Hand, Thomas 
Huenefeld, Frank Huss, 

Charles Kamine, Linda King, 
Randy Krueger, Megan 

Lampkin, Thomas Leinhart, 
James & Nancy Linz,  Tim 

Mathile, Stephanie Mihalek, 
William & Kathleen Moorman, 

Brian Murrie, Gil & Genie 
Parsons, Karen Reginelli, Ken 
Seidelmann, Dean & Donna 
Trindle, Joseph & Darlene 
Verkamp, and David Wall. 

 

Stonelick Lake 
Star Parties�

�

      By Scott Naylor 
 

Our next Star Party will be held on 
Saturday, December 1st, with a rain or 
snow date the next Saturday, December 
8th. 
     For directions or for more 
information phone Scott Naylor at 513-
575-5556. 
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Craig’s Corner 
 

By Craig Niemi, COC Executive Director 
 

Happy Holidays from the 
Observatory! 

  
Thanks to your many volunteer hours, 
membership contributions and generous 
gifts the Observatory has had another 
great year. We offer our heart-felt 
gratitude to all for your tremendous 
support of this unique place. I marvel at 
the great work that is being done toward 
every aspect of our mission of 
“Education, Restoration and 
Preservation”. And my thanks to the 
Observatory’s hard working staff, 
which are few in number, but limitless 
in their energy and commitment. 
      We hope you’ll bring friends and 
family to our upcoming Luminaria 
Night on the 16th. (Details in next 
article) The old Hannaford building 
takes on a special feeling when 
decorated for the holidays and we hope 
you’ll share in all the festivities. And 
Mars returns in December. Dean has 
lined up a full schedule of events to 
share the wonders of the mysterious 
Red Planet. Thanks to its ancient 
mythology, its folklore, and of course 
canals and Martians, Mars captivates 
people’s imaginations. All that aside it’s 
truly fascinating to view the actual 
surface of another world. I’m sure we’ll 
have record attendance for the Mars 
Nights. 
      We had a great Humanities Lecture 
series this year which concluded with 
Greg Hand’s terrific Patrons and 
Poltroons history of the University of 
Cincinnati. Thanks to all our presenters 
and the planning committee for some 
great evenings at the Observatory. The 
2008 series begins next spring with 
Revered Michael Graham, President of 
Xavier University and councilmember 
and former mayor Roxanne Qualls. 
     Looking ahead to 2008, the 
Observatory is planning programs, 
special events and fundraising 
opportunities to take full advantage of 
Hans Lippershey’s invention of the 
telescope 400 years ago. And looking 
further ahead, 2009 is the International 
Year of Astronomy, a global celebration 
of astronomy and its contributions to 
society and culture, highlighted by the 

400th anniversary of the first use of an 
astronomical telescope by Galileo. 
What great opportunities for the 
Observatory! Hope to see you at the 
Observatory this December. 

  

Luminaria 
 

Night Lights at the Observatory 
Sunday, December 16th 

6-9 PM 
 

Join us for the 32nd year of this Mount 
Lookout tradition.  As the neighborhood 
lights up the streets, the Cincinnati 
Observatory will open its buildings and 
telescopes for the general public.   
 
There will be free trolley rides 
from the Observatory to Mount 
Lookout Square from 6-8 PM, 
carolers, stargazing, a gift shop, 
and hot drinks courtesy of 
Lookout Joe’s. Perfect for all 
ages.  
 
Cost: It’s Free!   
 
No reservations are required.  For more 
information visit: 
 www.cincinnatiobservatory.org or call 
513-321-5186.  

 

December’s Trivia 
Question 

 

By Greg Huber 
 

Where in the U.S. did the Soviet space 
planners choose as an emergency 
landing spot for Russian Cosmonauts? 
 
November’s Question 
Name the four Spacecraft that are 
currently on a path to exit the solar 
system. 
 
The Answer 
The four spacecraft that are on 
trajectories to leave the solar system 
and float endlessly in the galaxy are: 
 1)Pioneer 10 
 2) Pioneer 11 
 3) Voyager 1  (Voyager 1 is currently 
the most distant man-made object from 
Earth) 
4) Voyager 2  

 “Marsapalooza” – The 
Return of the Red Planet 

 
At the Observatory  

 
December 14, 15, 21 & 22 

8-11 pm 
 

By Dean Regas 
 

The Red Planet is back.  Mars, always a 
crowd favorite, will be the featured 
planet for a two-weekend viewing 
extravaganza called “Marsapalooza”.   
     There will be nightly classes about 
Mars, tours of the buildings, and 
viewing through the historic 1843 and 
1904 telescopes (weather permitting).  
The Moon and Seven Sisters will also 
be observed. 
     Reservations are required for the 
classes which begin every night at 8 
pm.  No reservations are needed for 
viewing.  Drop-in between 8-11 pm. 
Cost just $5 per person. 
     For more information please visit: 
www.cincinnatiobservatory.org  
or call 513-321-5186. 

 

Winter Solstice 
Celebration 

At the Cincinnati 
Nature Center 

 
Sunday, December 16th 

12-4 PM 
 

Enjoy Celtic music by Dark Moll, tales 
by storyteller Roan Judd, and a Winter 
Solstice program by the Observatory. 
There is a small fee. 
     Preregister  www.cincynature.org 

 

Did You Know…. 
 
So far, most of the more than 250 
planets discovered beyond our solar 
system are huge, Jovian-like worlds. So 
scientists know something about the 
range of possibilities with giant planets, 
but so far they know next to nothing 
about possible Earth-like and 
potentially solid or watery planets 
except what has been learned from our 
solar system. 
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Mars ‘Til Midnight 
At the Observatory 

 
Saturday, December 1,  

from 8 PM till Midnight 
 

By Dean Regas, Outreach Astronomer 
 

Stay up late with Mars and get a sneak 
peek of The Red Planet. 

 
Schedule Of Events 
 
8-9 PM lecture: Dr. Eric Baumgartner  
shares his experiences as a Mars rover 
driver in Driving Rovers on Mars: 
Challenges and Opportunities on the 
Red Planet (reservations required). 
 9:30-Midnight: Open house and Mars 
Viewing – the first night this year to see 
Mars through the historic Observatory 
telescopes (weather permitting). 
 
Admission 
$10 for the lecture and Mars viewing 
$5 for adults, $3 for children for Mars 
viewing only. 
deanobservatory@zoomtown.com 
 

Comet Holmes 
 

By Dean Regas 
 

There is a new “star” in the night sky. 
Actually it’s a bright comet that few 
noticed since its discovery in 1892. 
Then one night in October Comet 
Holmes unexpectedly brightened by a 
factor of one million and was visible to 
the naked eye. It got as bright as 2nd  
magnitude but is slowly dimming. 
     Unlike traditional comets, Comet 
Homes will not “wow” you with a long 
tail. In fact, it appears to have no tail at 
all. Through a telescope Holmes looks 
more like a nova, bright nebula, or (to 
be honest) “a big fuzzy snowball”. The 
gasses from the sudden eruption have 
radiated out so far that it’s hard to fit the 
comet in your field of view.  
     Comet Holmes is now bigger than 
the Sun and has become, for a short 
period, the largest object in the solar 
system! 

Our Trip to the White 
Sands Star Party 

 
By Celeste Baumgartner�

 
Dark skies above, glistening white 
sands below, and a motor home to crash 
in when your eyelids shut down. It was 
fun. In early October, the Clarks, 
Westricks and Baumgartners traveled to 
White Sands National Monument (one 
of the few natural phenomena on earth 
that can be seen from outer space) in 
Alamogordo, New Mexico for the 
White Sands Star Party VIII. 

 
Pictured here Pat Westrick, John 

Baumgartner, Charlie Clark. 
 
The star party is collaboration between 
the New Mexico Museum of Space 
History, the Alamogordo Astronomy 
Club and White Sands National 
Monument. Proceeds support Project 
ASTRO-New Mexico which pairs 
astronomers with teachers to help 
students understand the fundamentals of 
astronomy.  

     
We are novice star gazers and wondered 
if we would be intimidated by the level 
of expertise at the star party. We found 
the astronomers to be just as friendly 
and helpful in New Mexico as they are 
in Cincinnati.  
     Friday night we set up our telescopes 
for viewing under the darkest skies I've 
ever seen (we learned that astronomy 
brings $15 to $20 million into the state 
annually; to protect those dark skies, 
there are lighting restrictions).  I saw a 
breathtaking view of the Veil Nebula on 

a neighboring scope. Saturday evening 
the public was invited to the party. They 
were given a session on star party 
etiquette. We "astronomers" were asked 
share our telescope view with the 
visitors. Mike Shinaberry, Education 
Specialist from the museum, said the 
hope was that some young person 
would look through a scope and 
experience a "WOW" moment that 
might change his or her life. Over a two 
hour period about 60 polite and 
appreciative people saw M13 through 
our scope. 

Next-door to us eight-year old Holly 
and her dad had their telescopes set up. 
Holly lured guests to her scope with a 
plate of cookies. Once she "captured" 
them, she gave an amazing lecture 
about the Polaris, which they could 
view through her scope. 
White Sands is an other-worldly place. 
Being able to view the night skies there 
was an incredible experience.  And now 
the NM Museum of Space History has a 
COC calendar.�

 

New Type of Dying Star 
Discovered 

 

 
Until now, all known white dwarfs had 
atmospheres rich in either hydrogen or 
helium. Unexpectedly, scientists now 
find what seems to be a new class of 
white dwarf, with skies made primarily 
of carbon and with little or no trace of 
hydrogen or helium. 
http://www.space.com/scienceastronom
y/071121-strange-white-dwarf.html 
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Stellafane 2007 
 

By Tricia and John Bevan 
 

There are many star parties around the 
country and they all have their virtues.  
One of the oldest and most venerable is 
Stellafane, held every summer at 
Russell Porter's historic landmark home 
near Springfield, VT.  Russell Porter, 
for those who don't know, is considered 
the founder of amateur telescope mirror 
making but is probably more famous for 
his work on the design of the Mt. 
Palomar Observatory.  To emphasize 
his prominence, there are craters named 
for him on both the Moon and Mars.   
 

 
Porter's Pink House (observatory 
office) in the background, his   

Turret Telescope in the foreground. 
 
This year's convention was memorable 
for three reasons: first, it was a three-
night event for the first time; second, 
we had two of the best night's viewing 
in my experience; third, some lucky 
son-of-a-gun (not me) won the grandest 
prize of any star party I've ever 
attended.  Al Nagler, who's been 

coming to Stellfane for 50 years, 
marked the occasion by donating a set 
of four Nagler eyepieces - 31, 22, 17 & 
12 mm.  That's right, four of them!   

 
The Porter Turret Scope and display 

area for the ATM entries 
  
Not winning all those Naglers was a 
cruel blow but it was almost 
compensated for by the spectacular 
viewing we had this year, especially on 
Friday night—which was a one in a 
thousand nights.  Some of the superb 32 
inch Dobsonians present showed me 
sights that will stay with me for the rest 
of my life.  Talk about spiral arms!  The 
best thing about star parties is going 
around looking through other people's 
scopes.  Where else do you have the 
choice of which 32 inch you want stand 
in line for?  

  

 
A Lego scope and a nice rocky outcrop 
to hang out on and admire the   
sunset and all the ATM entries. 
 
   An interesting workshop I attended 
was on binary star measurements.  This 
is another area where the amateur 
astronomer can play a useful role.  
There are a huge number of binaries 
that have not been measured for many 
years, a century or more in many cases.  
Instead of laborious measurements with 
reticle eyepieces, the existence of CCD 
devices has revolutionized this field. It's 
now possible to image many binaries in 
a single night and analyze them later.  
And it can be done with relatively small 

instruments.  Calibration is critical, of 
course, but methods have been devised 
for that purpose.  The US Naval 
Observatory has the job of cataloging 
binaries. 

 
Springfield mount SCT for wheelchair 

viewing ( See above and below) 

 
The amateur telescope making 
competition has always been an 
essential part of Stellafane.  This year, 
Cincinnati amateur Terry Huppert  
carried off one of the awards with his 
beautiful wooden ball mount Newtonian 
(see picture below).  Congratulations, 
Terry!  

 
Some of Cincinnati's finest – 

 Terry Huppert and John Bevan with   
Terry's ATM entry 
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…..Stellafane 2007 (continued) 
 
There were at least three Schupmanns, a 
compound design which uses a single 
objective lens, yet has virtually no 
chromatic or spherical aberration on-
axis.  One of the permanent scopes at 
Stellafane is a 13" Schupmann, the 
world's largest. 

 
 

 
One of several Schupmann designs 

 in the competition 
 

 
Elaborate woodworking! 

 

 
A Ball Mount Newtonian 

 
A nice viewpoint from the rocks 

 at the Pink House 
 

 
A Berkshire man with his old  Clark 

refractor,  which he bought   
in Massillon Ohio  

 

 If you enjoy star parties, once in your 
life you should attend Stellafane.  It's 
special. 

 

Chandra Discovers a    
Cosmic Cannonball 

Astronomers using NASA's Chandra X-
ray Observatory have discovered one of 
the fastest stars ever seen--a "cosmic 
cannonball" that is challenging theories 
to explain its blistering speed. 
http://science.nasa.gov/headlines/y2007
/28nov_cosmiccannonball.htm?list7398
19 

“Speckles” 
 

A Cosmic Poem (our first) 
 

Author unknown 
Forwarded by member Dave McBride 

 
Across the cosmos far away,  
some photons ventured out one day.  
 
"Don't get absorbed", their mothers 
fussed, 
"Beware Black Holes, cool gas, and 
dust."  
 
"And though with speed may you be 
gifted,  
try not to get Doppler shifted."  
 
Then with a wave, but zero mass, 
they said goodbye to Stella Gas.  
 
Although it seemed their clocks had 
ceased, 
very many years had passed.  
 
When straight ahead a planet loomed, 
"Oh no," they cried, "we're surely 
doomed!"  
 
Through the atmosphere they tumbled, 
"I've been distorted" many grumbled.  
 
"Be careful if your infrared," 
The wisest of the photons said.  
 
"Stay in groups and keep in phase, 
attempt to form coherent rays."  
 
But tiny quanta, robbed of hope, 
got swallowed by a telescope.  
 
Reflect, absorb, reflect again, 
few made it to the cassegrain.  
 
A little splotch of quantised light, 
Tiny corpses of the night.  
 
A shame such things should come to 
this, 
And that's, my friend, what speckles is.  

 

Did You Know…. 
 
The south polar region of Saturn’s tiny 
moon Enceladus is much hotter than 
expected, with jets of water vapor 
streaming from its surface. 
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Are You Fascinated By 
Our Universe? 

 
Are You Teaching Math, 
Physics or Astronomy? 

 
Join COC Staff Scientist & Xavier 
University Visiting Professor Richard 
Hamilton and learn how the Universe 
works. Observatory University offers 
college-level astronomy, science & 
math courses for inquisitive members of 
the general public, amateur 
astronomers, and science educators 
(credit available through Xavier 
University). 
      It’s open to all including the math-
challenged. Some exposure to basic 
algebra and geometry is sufficient and 
we’ll review all concepts used as part of 
the class. A scientific calculator (TI-83 
or TI-84) is suggested. 
 

"Explorations In Mathematics II"         
At the Observatory, 7:00 – 9:00 PM  
January 13 & 27, February 10 & 24, 
March 9 & 13, April 13 & 27, and May 
25. 
 
Continue your exploration of the 
“Queen of the Sciences or join in for 
the first time!   All of us experience 
math in our daily lives, as applications 
or a tool.  Many speak of math as a 
language.  
     Mathematics is all that and more, it 
is a science too.  We’ll look at 
mathematics as mathematicians do 
through a series of topics including the 
“Let’s Make a Deal” problem, Pieces of 
“pi” , Probability, Numbers that 
Meditate, Random Chaos?, 
Misbehaving Parallel Lines, 
Mandelbrot’s Monster and Pink Floyd? 
 
Cost:  $150 for General Public, High 
School Students (non-credit),  
& Friends of the Observatory members. 
$300 for 1 Graduate Credit Hour, $150 
for PDU, $300 High School Students 
for Undergraduate Credit* 
(* Check with your school for possible 
financial support) 
 
To register contact Nancy Downing   
513-745-3477,  at the Xavier 
University Center for Excellence in 
Education. 

How Old is Triton's 
Surface? 

 
With all of the press going to the moons 
of Jupiter and Saturn, it's about time 
that Neptune got a turn. Triton – one of 
the moons of Neptune – is curious, with 
large swaths of the planet resembling 
the skin of a cantaloupe and a 
retrograde orbit (opposite that of 
Neptune's rotation). Its surface is 
thought to be rather young, and a new 
method of counting the craters that pock 
the moon may push the age of Triton's 
surface back even younger than 
previously thought.  
http://www.universetoday.com/2007/11
/27/how-old-is-tritons-surface/ 

 

Gift For the Holidays 
 
Just a reminder that the Observatory’s 
gift shop will be open on Luminaria 
Night and during the Mars Nights for all 
your astronomical shopping needs. We 
offer everything from stocking stuffers 
to astronomical telescopes. And Gift 
Memberships are perfect for friends, 
family members and teachers to name a 
few. 
     All proceeds from the gift shop 
support the Observatory’s educational 
programs. 

 

For Sale 
60 mm Refractor 

Telescope 
  
A 1950s, 60 mm refractor telescope 
manufactured by Scope is for sale.  This 
practically like new telescope includes a 
wooden tripod, wooden caring case and 
many accessories.  The owner has not 
yet determined the asking price.  If you 
are interested contact John Ventre  
jeventre@ix.netcom.com.�

Meteorites Reveal Mars' 
Past: Molten Surface, 

Thick Atmosphere 
 

If Mars ever had water flowing on its 
surface, as the many canyons and 
riverbed-like features on the Red Planet 
seem to indicate, it also would have 
needed a thicker atmosphere than what 
encircles that planet today. New 
research has revealed that Mars did 
indeed have a thick atmosphere for 
about 100 million years after the planet 
was formed. But the only thing flowing 
on Mars’ surface at that time was an 
ocean of molten rock. 
http://www.universetoday.com/2007/11
/22/meteorites-reveal-mars-past-molten-
surface-thick-atmosphere/ 
 
 
 
 
 
 
 
 
 

 
               
             This is THE END 
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