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With crisp clear nights in November, it’s the per-
fect time for a club Star Party. However, because 
it IS November in Michigan, you never know if it 
will ever be clear… but when it is, it’s really clear. 
 
Members - both new and not-so-new - are en-
couraged to bring out their telescopes and 
equipment and enjoy a wonderful evening under 
the stars with their fellow GRAAA members. 
 
We'll have the observatory scopes running, per-
haps some music playing, and the even a DVD 
going as well. The only plan is to "hang out" and 
observe, converse, and have fun. 
 
This is also the night of the Leonid meteor 
shower, so later on there could be quite a show. 
 
This is a great time to get to know your fellow 
members, and a great opportunity for the new 
members come out and get their hands on some 
of the equipment, and perhaps -- if you have 
your own -- to get some help/information about 
your own. 
 
However, if it does end up being cloudy, you can 
still come out and visit with you fellow club mem-
bers, and we will show a classic science-fiction 
film on the projector and big screen.   

NOVEMBER MEETING NOTICE 
Saturday, November 18, 2006 

7.00pm - James C. Veen Observatory 

STAR PARTY/MOVIE NIGHT 
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THE GENERAL MEETING OF THE GRAAA will be 
held on Saturday, November 18th at the James 
C. Veen Observatory starting at 7.00pm. Note 
the slightly earlier start time! The plan for this 
meeting will be a Star Party/Movie night. If it’s 
clear, we will have an old fashioned observing 
session, where members can bring out there 
equipment, new members can mix with old, etc. 
If it’s cloudy, we will watch a classic 1950’s sci-
ence-fiction film, either The Day the Earth 
Stood Still or Forbidden Planet. 
 
Members should watch their email and the club 
website and forum for the latest information on 
the status of this months’ meeting. 
 
VISITORS’ NIGHTS COMPLETED FOR 2006: Thanks 
to all members who helped our this year. We had 
pretty good luck up until the last part of August. 
We’ll start up the whole thing again next spring, 
and hope you will assist then as well. 
 
BEGINNING NOVEMBER 1ST, the “Winter Rules” 
start at the observatory. Basically, make sure 
that all the inside doors remain closed when you 
leave, and the West Dome opening should point 
to the northwest (So we don’t have to shovel in-
side the dome). 
 
THERE WILL BE THE ALWAYS-ANNUAL OBSERVA-
TORY “WINTERIZING” on an upcoming Saturday 
this month. Please watch the forums and your 
email for the date and other information, and it is 
hoped we can get a lot of assistance. 
 
THERE WILL BE A SHINDIG/EVENT HONORING 
BRUCE SIDELL IN JANUARY. Plans are being final-
ized, and more information will be posted 
(online, via email, and in upcoming publications) 
once everything’s been worked out. All that is 
known at this time is it will be a Saturday eve-
ning in January, there will be music and much 
fun. Again, stay tuned for more info when avail-
able. 
 

 
 

News and Events 
(Latest News and Events always online  

at www.graaa.org) 

MEMBERSHIP SURVEY: The Survey is still avail-
able for those of you who still have not taken it 
yet. Please avail yourself of this excellent oppor-
tunity. It won’t take long, and the information that 
we receive will be of tremendous benefit to the 
board of directors in planning the future of the 
association. There’s a link to the survey in the 
Members’ Section of the website. 
 
GRAAA ONLINE FORUM: Just a reminder of the  
forum for club members. It’s a great place to get 
the latest scoop on club (and general astronomy) 
news, observing tips & tricks,  and a whole 
bunch of other fun and informative things for all 
members to share in. You can find a link to the 
Forum in the Members’ Section of the website. 
 
DEADLINE FOR THE DECEMBER ISSUE of the Inside 
Orbit is Saturday, November 18th. If you are in-
terested in writing an article, review, etc., please 
contact the editor via the website. Submissions 
would be more than appreciated. In fact, there’s 
nearly a 100% probability you will get published. 
 
THERE’S A LITTLE BLACK SPOT ON THE SUN TO-
DAY: Mark your calendar: On Wednesday, Nov 
8th, the planet Mercury will pass directly in front 
the Sun. The transit begins at 2:12 pm EST and 
lasts for almost five hours. Good views can be 
had from the Americas, Hawaii, Australia and all 
along the Pacific Rim. 
 
SHUTTLE ASTRONAUTS TO UPGRADE HUBBLE 
AGAIN!: NASA has announced it will once again 
send a space shuttle crew to upgrade the Hubble 
Space Telescope, bringing new instruments and 
opening the door to an exciting new era of sci-
ence from the world's most powerful observatory. 
 
“The Hubble Space Telescope will once again 
feel the touch of astronauts as they install new 
equipment and make Hubble an even more 
amazing science discovery machine,” said Ed 
Ruitberg, Deputy Director for Astrophysics at 
Goddard. 
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NASA'S SPITZER PEELS BACK LAYERS OF STAR'S 
EXPLOSION: Astronomers using NASA's infrared 
Spitzer Space Telescope have discovered that 
an exploded star, named Cassiopeia A, blew up 
in a somewhat orderly fashion, retaining much of 
its original onion-like layering.  

"Spitzer has essentially found key missing 
pieces of the Cassiopeia A puzzle," said Jessica 
Ennis of the University of Minnesota, Minneapo-
lis, lead author of a paper to appear in the Nov. 
20 issue of the Astrophysical Journal.  
 
HUBBLE YIELDS DIRECT PROOF OF STELLAR 
SORTING IN A GLOBULAR CLUSTER: Imagine try-
ing to understand how a football game works 
based on just a few fuzzy snapshots of the game 
in play. Astronomers have faced this challenge 
when it comes to understanding the dynamics of 
the beehive swarm of stars in the globular star 
clusters that orbit our Milky Way Galaxy. Now, 
NASA's Hubble Space Telescope has provided 
astronomers with the best observational evi-
dence to date that globular clusters sort out stars 
according to their mass, governed by a gravita-
tional billiard ball game between stars. 
 
 

MORE THAN A METEOR LIKELY KILLED DINOSAURS 
65 MILLION YEARS AGO: Growing evidence 
shows that the dinosaurs and their contemporar-
ies were not wiped out by the famed Chicxulub 
meteor impact alone, according to a paleontolo-
gist who says multiple meteor impacts, massive 
volcanism in India and climate changes culmi-
nated in the end of the Cretaceous Period. 

The Chicxulub impact may have been the lesser 
and earlier of a series of meteor impacts and vol-
canic eruptions that pounded life on Earth for 
more than 500,000 years, say Princeton Univer-
sity paleontologist Gerta Keller and her collabo-
rators Thierry Adatte (University of Neuchatel, 
Switzerland), and Zsolt Berner and Doris 
Stueben from (Karlsruhe University in Germany). 

This image from NASA's Spitzer Space Telescope 
shows the scattered remains of an exploded star 
named Cassiopeia A. Image credit: NASA/JPL-
Caltech/Univ. of Minn. 

Geologists drilling in the Brazos River region of Texas 
have found new evidence for what killed the dinosaurs 
65 million years ago. Image Credit: Gerta Keller 
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NASA SAYS: 'BUILD IT AND INFRARED SURPRISES 
WILL COME': Engineers are rolling up their 
sleeves in preparation for building a telescope 
that will find the nearest star-like objects and the 
brightest galaxies. NASA has approved the start 
of construction on a new mission called the 
Wide-field Infrared Survey Explorer, which will 
scan the entire sky in infrared light. 

"There's a whole infrared sky out there full of sur-
prises," said Dr. Edward Wright, principal investi-
gator for the mission at the University of Califor-
nia, Los Angeles. "By surveying the entire sky, 
we are bound to find new and unexpected ob-
jects."  
 
NASA'S SPITZER SEES DAY AND NIGHT ON EX-
OTIC WORLD: NASA's Spitzer Space Telescope 
has made the first measurements of the day and 
night temperatures of a planet outside our solar 
system. The infrared observatory revealed that 
the Jupiter-like gas giant planet circling very 
close to its sun is always as hot as fire on one 
side, and potentially as cold as ice on the other.  
 
"This planet has a giant hot spot in the hemi-
sphere that faces the star," said Dr. Joe Harring-
ton of the University of Central Florida, Orlando, 
lead author of a paper appearing online today in 
Science. "The temperature difference between 

the day and night sides tells about how energy 
flows in the planet's atmosphere. Essentially, 
we're studying weather on an exotic planet."  

2009 DESIGNATED THE INTERNATIONAL YEAR OF 
ASTRONOMY: The International Astronomical Un-
ion will be coordinating the International Year of 
Astronomy in 2009. This initiative is an opportu-
nity for the citizens of Earth to gain a deeper in-
sight into astronomy’s role in enriching all human 
cultures. Moreover, it will serve as a platform for 
informing the public about the latest astronomy 
discoveries while emphasizing the essential role 
of astronomy in science education.  
 
INFORMATION SPOT: A Transit is 1) The act of 
one celestial body passing in front of another. 
For example, when astronomers observe Mer-
cury to be moving in front of the Sun, they say 
that Mercury is transiting the Sun. 2) The time at 
which a celestial object is highest in the sky. The 
time at which a celestial object crosses the me-
ridian is called the transit time. At the transit time, 
the light from the object travels through the thin-
nest possible layer of Earth's atmosphere, mak-
ing it the best time to view the object.  
 

Ω    Ω    Ω    Ω    Ω    Ω    Ω    Ω 
…news to be continued next month 

Artist's concept of Wide-field Infrared Survey Explorer 

This artist's concept shows a Jupiter-like planet soak-
ing up the scorching rays of its nearby "sun." Image 
credit: NASA/JPL-Caltech.  
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Mercury transits the sun on No-
vember 8th beginning a few hours before sunset. 
The Sun sets at 5:25 p.m. with Mercury about 
midway across the solar disk. As always, use 
caution while observing the Sun if planning on 
watching the event. Also at inferior conjunction 
on the 8th, Mercury moves into the morning sky 
late in the month for a favorable morning appari-
tion. 

Venus is too close to the Sun this month & 
was in superior conjunction on October 27th. Ve-
nus will return to the evening sky low in the SW 
by year’s end. 

 
November 2006 Lunar Data: 

Full Moon on the 5th at 7.58 am. EST 
Last Quarter on the 12th at 12.45 pm EST 
New Moon on the 20th at 5.18 pm EST 
First Quarter on the 28th at 1.29 am EST 

 
Mars was in conjunction with the Sun on 

October 23rd. Mars slowly returns to the morning 
sky but won’t be easily visible until December. 

Jupiter is in conjunction with the Sun in Li-
bra on November 21st and will be too close to 

The Solar System: November 2006 
 
 
 
 
 

By Jeff Kozarski 

the Sun this month. It will move into the morning 
sky by next month. 

Saturn is in Leo this month. It is currently 
visible in the morning sky rising around midnight 
EDT mid month. It is a +0.5 magnitude golden 
object about 17” across through a telescope. It is 
currently within 5º of slightly dimmer +1.3 magni-
tude Regulus. Opposition is still a few months 
away… not until next February. 

Uranus, in Aquarius, transits around 7:50 
p.m. EST at mid-month and  

Neptune is in Capricornus and transits 
around 6:15 p.m. EST at mid-month. Both are 
easily visible with a telescope.  

The Leonid Meteors peak on November 
18th/19th. There is some speculation that there 
might be a “burst’ of material that will make a 
spectacular show this year, but who knows. One 
prediction doesn’t show much more than the 
“normal” rate, but McNaught/Asher belive the 
ZHR (Zenith Hourly Rate) could be as high as 
120 to 150. Peak time is 11.45 ESTpm (18th) 
which is  04:45 UT (19th). So if it’s clear, go out 
and see what you can see. But dress warm.  
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Note: The following invitation is printed at the 
request of the membership of the Kalamazoo 
Astronomical Society, in the sincere hope that 
there are some GRAAA members who would 
perhaps be interested in an interesting afternoon 
full of scientific wonderment and information. 
 

The Kalamazoo Astronomical Society would 
like to invite the members of the GRAAA on a 
field trip to the University of Notre Dame on Sat-
urday, December 2nd. We have made arrange-
ments to visit the new “Digital Visualization 
Theater” located on the north end of the Jordan 
Hall of Science, which just officially opened in 
September. Our tour of the facility will take place 
from 3:00 - 5:00 pm. 

The Digital Visualization Theater is a 136 
seat planetarium that features a state-of-the-art 
Sony SRX-S110 all-sky projection system. They 
also have a small observatory on the roof of Jor-
dan Hall, but it does not yet contain a telescope. 
More information about facilities at Jordan Hall 
can be found on the following web site: 

http://science.nd.edu/jordan/about/digital-
visualization-theater.shtml 

 

The KAS will work out a detailed itinerary at 
our next general meeting on November 3rd (all 
GRAAA members are invited to attend that 
meeting as well). We’ll most likely meet at some 
location around Kalamazoo and carpool to Notre 
Dame from there. We’ll have a bit to eat either 
before or after the tour as well. 

There is one caveat though. The current 
projectors in the Digital Visualization Theater are 
slower prototypes. The newer, faster projectors 
are due to arrive at any time. In fact, they could 
arrive near the time of our trip. If this is the case 
then we’ll have to postpone until the spring. The 
good news is that the cost of the tour is FREE. 
They do not offer public programming and have 
no means of collecting money. All we ask is that 
you pitch in a few dollars for gas if you carpool 
with us. What a great deal, eh? 

So, if you’re interested in joining us on a fun 
afternoon please feel free to e-mail me directly or 
I can coordinate with Kevin Jung. We look for-
ward to meeting members of our neighbor club 
to the north! 

 
(Note: GRAAA members interested should con-
tact Richard via the Kalamazoo’s club website.) 

An Invitation to a Field Trip 
 
           by Richard Bell 
             President, Kalamazoo Astronomical Society 

The Sony SRX-S110 projection system provides 
state-of-the-art visualization opportunities for all disci-
plines.  

Astrophysicists project images of the nighttime sky as 
seen at any time--past, present, or future--and from 
anywhere on Earth. 
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The New Astronomer - Part 3 
 
 
            by Ron Wright 

Last month I brought you through my childhood 
trying to figure out those shiny lights up in the 
sky. I had looked through a few department store 
scopes just to see mush at 500 power. There-
fore, I knew that I would have to wait for some 
day when my ship would come in. Then I could 
spend a couple of thousand dollars on a real 
telescope and be able to see something in the 
night sky. After receiving a small inheritance, I 
got permission from my wife to buy a good tele-
scope. Without looking through a single real eye-
piece I plunked down my $1000.00 for a brand 
new Meade ETX 105 mm Premier Edition with 
ultra high transmission coatings.  

The package was coming from California by 
UPS. So I waited for the package to come. Every 
time I heard a diesel engine outside my house 
my heart would jump. I have used UPS many 
times before. How on earth were they going to 
get a telescope to me in one piece? Then one 
day I heard it! The squeaking breaks of the die-
sel engine being turned off. My heart jumped for 
joy! I looked out the window and there was a 
man in a brown uniform walking up my driveway 
with a large package. Panic raced through my 
body. How many times have I seen the driver 
just drop a box on my porch and hand me the 
board saying “Sign here, please?” I ran out to 
the driveway with visions of me diving onto the 
concrete like an Olympic volleyball player diving 
for the ball just before it hit the ground. It would 
be ok, I would heal. The scope would not. With-
out even asking I grabbed the box from the 
driver’s hand. “I’ll take that, thank you,” I said, 
and gently placed it on the ground as he handed 
me the board and said “Sign here, please”.  

I went inside and spent the rest of the day 
unpacking and reading directions. I am the type 
of person who will open a box, go straight to the 
directions, then close the box back up until I 
have read the directions thoroughly. My wife, on 
the other hand, is the type of person that will 
open the box, dump it upside down and say 
“Cool, I wonder how all this goes together?” So 
the battle began. I found the directions and 

closed the box. My wife came over and said let 
me see. I told her “Leave that alone please.” And 
so it was for the rest of the day. Every time I took 
my eyes off the box I would hear it start to open. 
Without even looking up I would say “Leave that 
alone please.” It was pretty embarrassing when I 
looked up after telling her to “Leave that alone 
please,” and she was not even in the room. But I 
won’t tell her about that.  

So now we are unpacked, I have the direc-
tions, the scope is set up on the tripod. The bat-
teries are in the computer, and I am ready to 
start my career as an amateur astronomer. All I 
need now is dark skies. The directions were sim-
ple. Plop the scope in the yard, turn it on, and it 
will be all automatic from there. When the scope 
finds the finder stars I just have to center it in the 
eye piece and hit enter. That is all I have to do. 
Then bam! You’re an astronomer. The minutes 
start ticking away like weeks. When will the first 
star come out?  

Finally, with what seemed like months, later 
the sun started to set. I took my scope out in to 
the driveway while it was still light out so that I 
could set it up while there was still light. Thus, 
the wait began. Man, that sun sure can move 
slow. One by one the stars started to come out. 
But was one of those stars my finder stars? Fi-
nally, the sky was dark enough to give it a try.  

I put the scope in its start position and I turn 
on the computer. The scope came alive. It 
started its level north dance where it goes 
through all these gyrations trying to figure out 
where it is. Then it happened! The computer said 
“looking for first star.” This was it! I was about to 
look through a real telescope. The scope 
stopped and beeped at me. All I had to do was 
center it on the brightest star in the eyepiece. I 
looked and by-gosh there where stars in that lit-
tle tube. How cool! I am an astronomer…at last! 
Now, wait just a minute. There is no star that is 
brighter than the rest. I am supposed to center it 
on the brightest one. Well that one might be a lit-
tle brighter so I hit enter. The scope came alive 
again and moved to the second star. Humph? 
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Same thing. Well, close enough. I hit enter. The 
computer said it was ready and so was I. I 
scrolled to Jupiter and hit Goto. The scope took 
off and headed to Jupiter. I was going to see a 
planet through a real scope. The scope slewed 
over to the side of my house and stopped. Jupi-
ter was in my garage? I tried for Saturn. Ah hah! 
It moved back to the sky. It stopped. I looked. 
Stars. Was one of those Saturn? I expected to 
see the rings. Some thing that resembled a 
planet. There was only stars. I must be doing 
something wrong. I packed up everything, went 
back into the house. For my bed time reading, I 
poured over the instruction manual. I found noth-
ing.  

The next night I thought I would try again. 
This time I went out with one more weapon in my 
arsenal. I found a star chart on the computer. To-
night when I go out I will have some idea of the 
star names and where they are. Again, I waited 
for dark. I set every thing up and started round 
two with the scope. I checked the computer; it 
had the right time, date and zip code. I told it to 
find itself and it started its level north dance 
again. Then it said that it was going to the finder 
star. Some star called Vega. As the scope 
slewed to Vega I tried to find it on my chart. 
There it is. It is in the east. The scope stopped 
and beeped. It was pointing west. Well, how 
about them apples? The directions said to center 
it. I slewed the scope all the way to the east and 
centered it. Now, for the second star. Back to the 
west again. I did the same that I did for Vega. 
Slewed over to the east and centered the sec-
ond star. Hit enter and the computer said 
“alignment failed”. I messed with the computer 
for about an hour with no luck. I think it is time to 
call Meade. So I again packed everything up and 
went to bed.  

The next morning I got on the phone to 
Meade. After going though several voice prompts 
and spending about 20 minutes on hold I finally 
got to talk to someone. This person started off 
treating me like a compete idiot. He said “Well, if 
you would read the instructions…” and he 
walked me through the whole start up procedure. 
I told him that I did read the instructions and 
what he described to me was what I did. Then he 
told me that I needed to align the sensors. That 
too was in the instructions. I told him I would give 
it a try. That night I tried again. Same process, 

same results.  
The next morning I got on the phone to 

Meade again. After going though several voice 
prompts and spending about 20 minutes on hold 
I finally got to talk to someone. A different person 
answered than last time. Once again, this person 
started off treating me like a compete idiot. He 
said “Well if you would read the instructions…” 
and he walked me through the whole start up 
procedure. I told him that I did read the instruc-
tions and what he described to me was what I 
did, just like I told the guy yesterday. Then he 
told me that I needed to train the drives. That, 
too, was in the instructions. I told him that I 
would give it a try. That night I tried again. Same 
process, same results.  

Now I am ticked! There is something wrong 
with this scope. What am I going to have to do to 
get Meade to understand? I am ready to do bat-
tle. So once again, the next morning, I got on the 
phone to Meade. After going though several 
voice prompts and spending about 20 minutes 
on hold I finally got to talk to someone. Again, a 
different person then last time I called. Gritting 
my teeth to keep from totally going off on this 
guy, I told him about my last three nights and my 
past two calls to Meade. In a very calm and 
pleasant voice he stated very matter of fact, “Oh 
yes, we are having trouble with the LNT modules 
on those. You will not need to send your scope in 
for repairs, it is something that you can fix, your-
self. We will be happy to send you one out right 
away.” I said “Thank you,” and asked him why 
the first two people I spoke to tell me that?” He 
didn’t know and told me my “new module will be 
there in about tree days.” We said our goodbyes 
and hung up the phone. I turned and looked out 
the front window and started waiting for the UPS 
driver. 

“Here, night by night, the innumerable heavens 
Speak to an eye more sensitive than man’s, 
Write on the camera’s delicate retina 
A thousand messages.” 
    -- Alfred Noyes 
         “Watchers of the Sky” 
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(Note: This article was originally published in the 
Spring, 1985 edition of the Inside Orbit. Dr. Snede-
gar is currently a Professor - and the Department 
Chair - of History & Political Science at Utah Valley 
State College) 
 
Every age has its professional students. I like to 
think of myself as one among today's throng of 
budding scholars. At the height of the Roman 
Empire, in the second century A.D., a man 
named Aulus Gellius was representative of the 
irresponsible students of his day. Gellius studied 
mostly at the New Academy in Athens. One sum-
mer's night, he and a couple student friends, re-
turning to town, were taking a ferry across the 
bay when they were becalmed. Waiting for the 
wind to pick up again, they settled on the aft-
deck (doubtless with a bottle of cheap wine) and 
gazed up at the crystalline sky-canopy above. Of 
course, it didn't take long for that argumentative 
lot to break into a drunken row over the naming 
and mythology of the constellations. Gellius un-
fortunately doesn't report the full details of the 
dispute, but presumably Aratus of Soli was one 
of the authorities cited in the heat of the argu-
ment. 

Aratus' poem, Phaenomena was, after all, 
the first and most popular star-guide in classical 
antiquity. Copied, edited, translated and 
amended time and time again, the short compo-
sition remained a close companion of "amateur" 
astronomers for a millennium. The celebrated 
astronomer Hipparchus (c.150 B.C.) wrote a 
commentary on the poem, as did numerous oth-
ers; and Cicero, of all people, was the first to 
translate it into Latin. Ovid, the love poet, boldly 
claimed "Aratus will last as long as the sun and 
the moon." He wasn't far wrong. The 
Phaenomena was well known, in one form or an-
other, up to the Renaissance. The reason behind 
this success was likely that Aratus himself was 
no astronomer but a poet, and poetry in ancient 
times was the most popular form of literature. 

Born around 315 B.C. in Soli, a Greek col-
ony in what is today part of Turkey, Aratus re-
ceived an excellent education under the skeptic 

philosopher Timon, and Menecrates (who inci-
dentally appears to have been an authority on 
bees). Aratus came to Athens circa 291 B.C., 
where he met the young writer Callimachus. The 
two students attended the lectures of the phi-
losopher Praxiphanes, but later became follow-
ers of Zeno of Citium, the founder of Stoic phi-
losophy. Zeno was a friend of Antigonus Gona-
tas, the King of Macedonia. Antigonus may have 
become acquainted with Aratus through this con-
nection. In any case, around 276, Aratus was in-
vited to the Macedonian court -- patronage of 
this kind was absolutely essential for a literary 
career. As a court poet, Aratus was expected to 
compose occasional or laudatory pieces on com-
mand. For example, Aratus produced his Hymn 
to Pan in commemoration of the Macedonian 
victory over the Celts of Lysimachia. The 
Phaenomena was apparently also produced on 
orders from Antigonus, sometime between 276 
and 274. Aratus completes his star-guide in only 
732 lines of verse. Another 422 lines were later 
added, but these were about weather prediction. 

The poem begins, after a dedication to 
Zeus, with a definition of the earth's axis and the 
North Pole. From there, Aratus takes his descrip-
tion southward, discussing the stars in the night 
sky. He names 47 constellations (as compared 
to Ptolemy's 48 and the 88 now defined by the 
I.A.U.). Although he clarifies some of the mythol-
ogy surrounding these, he is mainly occupied 
noting the position in the sky of each of the fig-
ures. The large majority of the Greek constella-
tions are familiar to amateurs today -- the Zodiac 
and other major constellations have been known 
and haven't changed in 2,000 years. Surpris-
ingly, Aratus recognized many of the lesser 
known signs, including Lepus the Hare, Crater 
the Cup, Sagitta the Arrow, and even Trian-
gulum. 

Yet there are differences. Aratus preferred to 
call Libra, the Chelae, or claws of Scorpio. Only 
three centuries hence did "Libra" become the fa-
vored name. His "Engonasin" (the Kneeling Man) 
later became known as Hercules. And the con-

The “Phaenomena” of Aratus of Soli 
 
 
 
 

              by Keith V. Snedegar, D.Phil  
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stellation Argo (the Ship of the Argonauts) has 
since been split in four: Carina, Vela, Puppis and 
Pyxis. 

Of the brightest stars, which we would nor-
mally call by name, Aratus mentions three: Arctu-
rus, Capella and Sirius. The only other star hon-
ored with a name in The Phaenomena is Epsilon 
Virginis, called Protrygeter -- reputed to be the 
harbinger of the annual vintage! 

Once he has mapped out the celestial 
sphere, Aratus skips over any treatment of the 
planets. "When I come to them, my daring fails" 
he says. He does, however, go on to explain the 
imaginary circles which divide the sky: the Trop-
ics of Cancer and Capricorn, the Equator and 
Ecliptic. This is the most technical segment of 
the poem, strongly contrasting with his brief de-
scription of the Milky Way. 

 
"If ever clear Night's dark heaven reveals 
her stars  
scintillating to all men, and if wonder then 
touches  
your heart, seeing across the cleft sky a 
wide swath,  
or if, close by, someone makes known a 
dazzling starry ring,  
THAT is what men call the Milky Way." 

 
The next section tells of the risings and set-

tings of the zodiacal signs along with their asso-
ciated constellations. The purpose of this exer-
cise, as Aratus later makes clear, is in establish-
ing rules for predicting the weather. (The Dio-
semiai or Weather Signs is, in fact, a large ap-
pendix to the Phaenomena) The rising of certain 
stars portend different weather patterns. Arcturus 
and the Belt stars of Orion signal storms ahead. 
The Pleiades mark the beginning of cold 
weather, while Cancer may indicate windy or 
rainy spells, depending on the appearance of the 
"Manger" (Praesepe or M44) and the two faint 
stars on either side. The appearance of the sun 
and the moon, too, herald changes in the 
weather, as do signs from plants and animals. 
"Study all the signs throughout the year" Aratus 
suggests "and never shall your forecast be a 
random guess." There ends the Phaenomena. 

Now if you are interested in reading the 
Phaenomena yourself and like me, have abso-
lutely no Greek, there's a reasonable translation 

by G.R. Mair (Loeb Classical Library, 1977 re-
print of the 1921 original) - probably not in any 
bookshop, but the Public Library should have a 
copy. Warning: Expect disappointment if you're 
hoping for inspiring verse. Mair's edition, unfortu-
nately, is rather dry; none of the poetry survives 
his translation into Archaic English prose. De-
spite that, the Phaenomena itself is like a portal 
to a long departed era when the very sight of the 
firmament was considered a view of the man-
sions of the Gods. 

Aratus of Soli  
(fl. 315 - 240 BC)  
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Note: These articles are courtesy NASA Space Place Program at the Jet Propulsion Laboratory.  

The Planet in the Machine 
 
By Diane K. Fisher and Dr. Tony Phillips 
 
The story goes that a butterfly flapping its wings 
in Brazil can, over time, cause a tornado in Kan-
sas. The “butterfly effect” is a common term to 
evoke the complexity of interdependent variables 
affecting weather around the globe. It alludes to 
the notion that small changes in initial conditions 
can cause wildly varying outcomes. 

Now imagine millions of butterflies flapping 
their wings. And flies and crickets and birds. Now 
you understand why weather is so complex. 

All kidding aside, insects are not in control. 
The real “butterfly effect” is driven by, for exam-
ple, global winds and ocean currents, polar ice 
(melting and freezing), clouds and rain, and 
blowing desert dust. All these things interact with 
one another in bewilderingly complicated ways.  

And then there’s the human race. If a butter-
fly can cause a tornado, what can humans cause 
with their boundlessly reckless disturbances of 
initial conditions? 

Understanding how it all fits together is a 
relatively new field called Earth system science. 
Earth system scientists work on building and 
fine-tuning mathematical models (computer pro-
grams) that describe the complex inter-
relationships of Earth’s carbon, water, energy, 
and trace gases as they are exchanged between 
the terrestrial biosphere and the atmosphere. Ul-
timately, they hope to understand Earth as an in-
tegrated system, and model changes in climate 
over the next 50-100 years. The better the mod-
els, the more accurate and detailed will be the 
image in the crystal ball. 

NASA’s Earth System Science program pro-
vides real-world data for these models via a 
swarm of Earth-observing satellites. The satel-
lites, which go by names like Terra and Aqua, 
keep an eye on Earth’s land, biosphere, atmos-
phere, clouds, ice, and oceans. The data they 
collect are crucial to the modeling efforts. 

Some models aim to predict short-term ef-
fects—in other words, weather. They may be-
come part of severe weather warning systems 
and actually save lives. Other models aim to pre-
dict long-term effects—or climate. But, long-term 
predictions are much more difficult and much 
less likely to be believed by the general popula-
tion, since only time can actually prove or dis-
prove their validity. After all, small errors become 
large errors as the model is left to run into the fu-
ture. However, as the models are further vali-
dated with near- and longer-term data, and as 
different models converge on a common sce-
nario, they become more and more trustworthy 
to show us the future while we can still do some-
thing about it—we hope. 

For a listing and more information on each 
of NASA’s (and their partners’) Earth data-
gathering missions, visit science.hq.nasa.gov/
missions/earth.html. Kids can get an easy intro-
duction to Earth system science and play Earthy 
word games at spaceplace.nasa.gov/en/kids/
earth/wordfind . 

Caption: CloudSat is one of the Earth observing satel-
lites collecting data that will help develop and refine 
atmospheric circulation models and other types of 
weather and climate models.  

http://www.jpl.nasa.gov/
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November 2006 Show Schedule 
(through November 22nd) 

 
Public Museum and Chaffee Planetarium  
closed Thanksgiving Day, November 23rd 

 
 
For general audiences 
 
COWBOY ASTRONOMER - Modern science 
and the old west meet under a dark starlit prairie 
sky in this unique look at the contrast between 
Native American sky lore and today's view of the 
universe. Noted cowboy poet and humorist Bax-
ter Black narrates. 40 minutes  
SHOWTIMES:  Daily at 2:00 pm.  
  
UNDER AUTUMN SKIES – PEGASUS AND 
PALS This is a continuation of the regular series 
of sky shows illustrating bright stars, constellations 
and planets currently visible. To coincide with the 
Museum’s current exhibit “Pets in America,” con-
stellations portraying animals are featured. 40 
minutes 
SHOWTIMES: Saturday & Sunday at 3:00 pm.  
 
Added Value: This show is free with paid Museum 
admission; or arrive after 3:00pm for the planetar-
ium show only and pay only $3.00/person.  
 
For children and family audiences 
 
 THE LITTLE STAR THAT COULD - In this de-
lightful fantasy, a "Little Star" wakes up, looks 
around and finds that he is surrounded in the uni-
verse by a diverse group of other stars. He learns 
that some have planets, and then discovers that 
he too has a wonderful family, called the Solar 
System. 30 minutes  
SHOWTIMES: Saturday and Sunday at 1:00 pm.  
 
 
SPECTACULAR MUSIC AND LIGHT SHOWS -  
 
An all new sound and laser track featuring the 
timeless driven beat of Led Zeppelin joins an all 

ROGER B. CHAFFEE PLANETARIUM 

Public Museum ,Grand Rapids 

time Pink Floyd masterpiece for this autumn’s 
“double feature” light show. Be mesmerized by 
dazzling images and powerful sound. A unique 
entertainment experience not found anywhere 
else in West Michigan.  
 
SHOWTIMES: Friday and Saturday:  
Pink Floyd Dark Side of the Moon at 8 pm.  
  21st Century Zeppelin at 9 pm.  
 

(Shows November 24 - 30) 
 

For general audiences 
 
TIS THE SEASON - A colorful sky show that ex-
plores the customs of the season and their origins 
long ago in festivals of the winter solstice. Possible 
explanations for the Star of Bethlehem are also 
explored. 40 Minutes 
SHOWTIMES: Daily at 2:00pm. Also 11:00am 
Nov. 28  
 
EARLY WINTER SKIES – PEGASUS AND PALS 
This is a continuation of the regular series of sky 
shows illustrating bright stars, constellations and 
planets currently visible. To, coincide with the Mu-
seum’s current exhibit “Pets in America,” constella-
tions portraying animals are featured. 40 minutes 
SHOWTIMES: Saturday & Sunday at 3:00 p.m.  
 
Added Value: This show is free with paid Museum 
admission; or arrive after 3:00 p.m. for the planetar-
ium show only and pay only $3.00/ person.  
 
For general and family audiences 
 
HOLIDAY MAGIC – AN ALL NEW SEASONAL 
LASER LIGHT SHOW - Favorite Holiday musical 
selections, such as “Jingle Bell Rock, Sleigh Ride, 
White Christmas,” and others are set to ever 
changing patterns of colorful laser and incandes-
cent light in this all new seasonal laser light show.  
SHOWTIMES: Saturday and Sunday at 1:00 & 
3:00pm. 
Also weekdays at 1:00 and 3:00 pm  and Nov. 24 



Grand Rapids Amateur Astronomical Association 
Membership Application or Renewal Form 

 
DATE:____________ 
 
   New Membership  Renewal     

 
Please fill out the information below as completely as possible. 

For Family memberships, please include all persons for whom membership is desired.  
 

Please Print 
    
Name: ___________________________________________Birthdate: _______________ 
 
Name: ___________________________________________Birthdate: _______________ 
 
Name: ___________________________________________Birthdate: _______________ 
 
Name: ___________________________________________Birthdate: _______________ 
 
Name: ___________________________________________Birthdate: _______________ 
 
Name: ___________________________________________Birthdate: _______________ 
 
Address:_________________________________________________________________ 
 
City: _________________________________  State: ________  Zip: ________________ 
 
Home Phone: _________________________ Cell Phone: _________________________  
 
E-Mail: ___________________________________________________________________ 
(Note: For Family members, if more than one e-mail address, please list others on back of application)  

 
 Adult  (18 or older, a Minimum of $35.00) . . . . . . . . . . . . . . . . . . . $_________  
 Student  (through 17 yrs old, a Minimum of $20.00) . . . . . . . . . . . . $_________ 
 Family (all members of one family, a Minimum of $45.00) . . . . . . . $_________ 

(Note: Contributions greater than the minimum dues are considered a donation and are tax-deductible) 
 

 Observatory Endowment Fund . . . . . . . . . . . . . . . . . . . . . . . . . . . $_________ 
 Miscellaneous Donations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $_________ 

(Note: Contributions to these funds are tax-deductible. Indicate amount of donation) 
 

 OBSERVATORY USER FEE: (a Minimum of $20.00 per user) ................................... $_________
 (Contributions of more than $20 will help meet repairs and upgrade of equipment costs.) 

If you are a qualified user of the Veen Observatory, and wish to remain so, check 
the box for “User Fee.” 

 
TOTAL ENCLOSED   (From all categories above) . . . . . . . . . . . . . . . . $_________ 
 

Make Check or Money Order to: 
GRAND RAPIDS AMATEUR ASTRONOMICAL ASSOCIATION (or GRAAA) 

Mail to: Jerry Persha, GRAAA Treasurer 
199 Smith St. 

Lowell, MI 49331 



Grand Rapids Amateur Astronomical Association 
3308 Kissing Rock Ave. SE 
Lowell, MI 49331-8918 
 
 
 

 


