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Hubble Deep Field above courtesy R. Williams (STScI), the Hubble Deep Field Team and NASA. 

Moon photos below courtesy David Haworth 

RCA NOVEMBER 17 GENERAL MEETING 

Earth as an Extrasolar Planet 
Presented by Tyler D. Robinson, M.Sc. 

All are Welcome!  Monday November 17 
Social Gathering: 7 pm.  Meeting Begins: 7:30 pm. 

Location: OMSI Auditorium 

Astrobiology is the study of the origin and 
evolution of life in the universe.  One par-
ticular area of research encompassed by 
astrobiology is the detection and charac-
terization of extrasolar planets.  Missions 
like NASA's Terrestrial Planet Finder and 
ESA's Darwin will have the capabilities to 
detect and characterize extrasolar terres-
trial planets, but these will not launch for 
another 10-20 years.  Fortunately we have 
already discovered a terrestrial planet of 
particular interest to astrobiologists: 
Earth. 

On three occasions within the last year, 
NASA's Deep Impact flyby spacecraft, 
which is now part of NASA's EPOXI mis-
sion, turned its instruments towards Earth, 
allowing us to study our planet in a man-
ner similar to how we will eventually ob-
serve extrasolar planets.  For each date of 
observation, visible images and near-
infrared spectra of Earth were taken over 
a period of 24-hours.  The preliminary 
results obtained from these data will be 

discussed as well as ongoing efforts to 
simulate the observations.  

Tyler D. Robinson is a Research Assistant 
and  Ph.D. Student in the Astronomy De-
partment and Astrobiology Program at the 
University of Washington 

Courtesy NASA Glenn Research Center  

http://www.astroleague.org
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VP Membership Ken Hose membership@rosecityastronomers.org 503-591-5585 

VP Observing/Star Parties Doug Huston observing@rosecityastronomers.org 503-629-8809 

VP Community Affairs Patton Echols community@rosecityastronomers.org 503-936-4270 

VP Communications Matt Brewster communications@rosecityastronomers.org 503-740-2329 

Treasurer Larry Godsey treasurer@rosecityastronomers.org 503-675-5217 

Secretary Margaret Campbell-McCrea secretary@rosecityastronomers.org 503-232-7636 

Sales Director Margaret Campbell-McCrea sales@rosecityastronomers.org 503-232-7636 

Newsletter Editor Larry Deal editor@rosecityastronomers.org 503-708-4180 

Media Director Patton Echols media@rosecityastronomers.org 503-936-4270 

New Member Advisor Jim Reilly newmembers@rosecityastronomers.org 503-493-2386 

Webmaster Dareth Murray webmaster@rosecityastronomers.org 503-957-4499 

ALCOR, Historian Dale Fenske alcor@rosecityastronomers.org 503-256-1840 

Library Director Jan Keiski library@rosecityastronomers.org 503-539-4566 

Telescope Director Greg Rohde telescope@rosecityastronomers.org 503-629-5475 

Observing Site Director David Nemo sitefund@rosecityastronomers.org 503-224-6366 

IDA Liaison Bob McGown ida@rosecityastronomers.org 503-244-0078 

OMSI Liaison Jan Keiski omsi@rosecityastronomers.org 503-539-4566 

Magazines Director Larry Godsey magazines@rosecityastronomers.org 503-675-5217 

SIG Director Tom Nathe sigs@rosecityastronomers.org 971-645-4930 

Youth Programs Director Jean London  youth@rosecityastronomers.org 503-642-4831 

CLUB OFFICERS 

With the great advances in particle physics research, a consor-
tium of universities has completed the construction of the larg-
est microscope on Earth. This powerful new instrument in Ge-
neva is known as the Large Hadron Collider (LHC). Groups of 
scientists from Oregon are participating in the bending and 
breaking apart of particles to uncover the underlying principles 
of reality and the universe at Geneva as well as at Pine Moun-
tain Observatory. 

Five thousand engineers and scientists have participated in the 
engineering, design, and construction of the LHC. In years 
past, while in the U.S. Navy, I had the opportunity to conduct 
research in various areas of physics.  Dareth Murray and I had 

the opportunity to travel to CERN during the 2002 transit of 
Venus event, which we observed at Lugarno and Zurich. The 
completed accelerator ring of the LHC is 27 kilometers in di-
ameter. This instrument is capable of measuring many fine 
perturbations in the quantum field. The ground itself near 
CERN rises a full 25 centimeters at high tide at Lake Geneva, 
which is a beautiful place to visit. 

Working with the physicists, engineers, and mathematicians of 
the Or L5 LBRT on black holes on the Moon, Walden, Bill-
ings, York, and I used Brookhaven research data to analyze 
moon soil for berms, radiation shielding, and the analysis of 

(Continued on page 9) 

The Large Hadron Collider 
The Search for the Shaman Neutrino 

By Robert A. Mc Gown 
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RICH FIELD TELESCOPES REVEAL THE SECRETS OF THE AUTUMN 
NIGHT SKY 

By John W. Siple and Tim McKechnie 

CELESTIAL ICONS of the autumn night sky, those elegant 
deep-sky objects with familiar names like the Double Cluster 
and the Great Andromeda Galaxy, possess an ethereal quality 
when seen in wide field instruments. Rich Field Telescopes 
(RFTs) are special purpose refractors and reflectors designed 
for one purpose—to show the widest, brightest fields and the 
most stars possible. They have some of the advantages of 
binoculars and therefore cover large swaths of the night sky. 
RFTs operate best at low power and away from major metro-
politan areas, where the amount of sky coverage allows the 
amateur astronomer luxurious views of extended deep-sky 
objects and star fields.  

In general, a Newtonian or refractor with a focal ratio of F/5.6 
or less falls under the heading of a Rich Field Telescope. 
However, a vocal majority of amateur astronomers do not 
consider anything over F/5 to be a true RFT. Factors that in-
fluence the final choice of a Rich Field Telescope are ulti-
mately dependent upon what aperture and magnification will 
show the greatest number of stars, a process known as star 
counting. The optimal RFT with a good, bright, wide field 
and the highest star count has an aperture of 3- to 6-inches 
and incorporates an eyepiece that provides about 21x. They 
are solidly built with few complications and many of the re-
fractor varieties can be used as spotting scopes for day as well 
as night time observing. As a consequence, these scopes 
travel well to star parties and dark-sky sites. Their portability 
also makes them amenable for impromptu day trips; some 
brands can be stored in a camera bag or rolled up in a blanket.  

Since low power eyepieces are frequently being used, RFTs 
are virtually immune to atmospheric turbulence. Spectacular 
vistas of nebulae, star clusters, and galaxies are obtained with 
the proper choice of a wide angle eyepiece. However, Rich 
Field Telescopes are not well suited for large lunar and plane-
tary images or splitting close double stars; most only give 
sharp, crisp images up to about 25x per inch of aperture. All 
fast designs are prone to astigmatism and especially to coma, 
image destroying aberrations that can ruin an otherwise effec-
tive optical system. Specialized coma correctors, such as Tele 
Vue’s popular Paracorr and the now discontinued (and cov-
eted) Pretoria eyepiece from University Optics, help to allevi-
ate that unfortunate malady in fast Newtonian reflectors.  

Over the course of telescope history there have been many 
makers who have built and sold RFTs. Cave Optical Co.’s 
dual-capability ‘Lightweight’ 8-inch F/4.5 RFT from the 
1970s (shown on next page) gracefully combines all of the 
features most sought after by deep-sky observers: ease of use, 
fine optics, and a solidly-built equatorial mounting with 
tracking capability. Celestron’s extremely popular orange 
Comet Catcher, a 5.5-inch F/3.64 Schmidt-Newtonian, is 
perfect for sky sweeping and hunting down comets. Jaegers, 

Inc., a major supplier of lenses and telescope parts to the 
amateur astronomer and a regular advertiser in Sky & Tele-
scope magazine, offered 5-inch F/5 kits for wide angle views. 
A larger 6-inch achromat with more light gathering power 
was available for a slightly greater cost. The Optical Crafts-
men and Coulter were also major players on the RFT scene, 
while smaller companies, such as Tuthill with its appealing 4-
inch F/4 ‘Star-Trap,’ attracted a growing crowd of enthusias-
tic deep-sky observers.  

Today there are many Rich Field Telescopes on the market 
from just about every manufacturer. Orion, Celestron, Bush-
nell, and Meade all offer scopes with a tremendous ability in 
tracking down elusive objects. First among affordable RFTs 
is the Edmund Scientific Astroscan® 2001 Wide Field Tele-
scope. This little red ‘bowling ball’ of a telescope with an 
aperture of 4¼-inches has been on the market since 1976 and 
is synonymous with Rich Field Telescope. The award-
winning compact design is very solid and rugged, so handy it 
overcomes any minor inconveniences. Because of its con-
struction, the Astroscan® is very simple to operate and is 
virtually indestructible. As such, it is an ideal ‘first telescope’ 
for the entire family, beginning students, or as a handy and 
reliable traveling piece.  

The famous Astroscan® 2001 Wide Field Telescope. 

(Continued on page 4)  
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Once you have the RFT of your choice, 
navigating the heavens above is re-
markably easy, since nothing more than 
pointing the telescope in the right di-
rection is required. A red dot finder can 
make locating objects easier for begin-
ners and is a useful addition to the ama-
teur astronomer’s optical tool kit. 

Even though a larger Rich Field Tele-
scope gives glorious views of the night 
sky, there are some things that even the 
biggest scopes just cannot see. Bigger 
telescopes will show fainter stars but 
have narrower fields of view. The Dou-
ble Cluster, for example, shows a great 
many stars in a 16-inch reflector but 
not all at once. You have to scan 
around a large area many eyepiece 
fields wide to see it all. And it’s hard to 
take in its full grandeur when you can-
not see all of it in one assembly, so-to-
speak.  

The observer’s choice of an eyepiece is 
critical, since an RFT’s potential is 
essentially wasted by picking a type 
that gives an insufficient amount of sky 
coverage. The ideal eyepiece size will 
be between 28mm and 35mm and one 
that gives an exit pupil of about 7mm.  

Traditional cost effective Ramsdens, 
Kellners, and Huygenians give myopic 
views of the starry sky in an RFT; more 
expensive Erfles, Königs, Radians, and 
Panoptics are better with 60-70° appar-
ent fields of view. Plössls and Ortho-
scopics may give sharp images but still 
have limited fields of 45-50°.  

A variety of trustworthy space-age de-
signs are now available for purchase in 
the marketplace. Naglers and related 
spinoffs sport huge 82° or more AFOV, 
while the new Ethos with its unprece-
dented 100° or ‘triple-digit’ apparent 
field—the long awaited answer to the 
astronomer’s call for a picture window 
into the universe—provides deep-sky 
observers with an exhilarating, unfor-
gettable spacewalk experience. The 
final choice of ocular ultimately de-
pends on the user’s pocketbook—what 
an amateur astronomer is willing to 
spend to bring the universe to his or her 
doorstep.  

Great treasures of the autumn night sky 
abound for owners of Rich Field Tele-
scopes. Some all-time favorites and 
sure bets to attract long lines at star 
parties are the Andromeda Galaxy M31 

and its two nearby companions, the 
grand Pinwheel Galaxy in Triangulum 
(M33), the remote island universe NGC 
253 in Sculptor that reminds observers 
of a glowing silver coin, and the in-
comparable Double Cluster in Perseus. 

Not to be missed in an RFT are the 
open star clusters NGC 7789 in Cassio-
peia and NGC 752 in Andromeda with 
their hordes of minute stars. In the con-
stellation Pegasus, major attractions are 
the compact globular star cluster M15 
and the tilted spiral NGC 7331; while 
toward the south in Aquarius the rich 
swarm of suns M2 calls out for atten-
tion. Countless other deep-sky targets 
can be found by consulting sky guides. 

Rich Field Telescopes are excellent 
supplementary optics for owners of big 
aperture scopes who want something 
that can be grabbed off the shelf in a 
hurry during periods of clear weather. 
They are perfect instruments for eclipse 
chasers who must travel light when 
flying to remote locations throughout 
the world. The Milky Way is seen at its 
best in an RFT as well as the large ga-
lactic clusters and the occasional 
comet. But the real value of an RFT is 
for those objects that simply cannot be 
seen to advantage with any other in-
strument. Like a good pair of binocu-
lars, an RFT should be in every ob-
server’s optical tool kit.  

RFTs (Continued from page 3)  

THE DOUBLE CLUSTER IN PERSEUS  This pair of 5th-magnitude open clusters below is 
visible to the unaided eye as a hazy patch embedded in the Milky Way. NGC 884 (Chi Persei) is 
the cluster at left, while slightly richer and more impressive NGC 869 (h Persei) is shown at 
right. Photograph courtesy of Tom Matheson at http://www.guidescope.net/index.htm 

http://www.guidescope.net/index.htm
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THE OBSERVER’S CORNER Howard Banich 

21.95 

“The widely accepted value for sky brightness at the zenith at 
a site completely free of man-made light sources and near so-
lar activity minimum is: V mag. 22.0 per square arc second”    
Brian Skiff (1.) 

The drive to Steens Mountain from the Portland area takes 
about 8 hours, with the last hour and a half - about 18 miles - 
on one of the worst washboard gravel roads anywhere. Those 
18 miles are awful; vibrating and shaking every part of your 
vehicle, telescope and dental work way more than going 10 
miles an hour has any right to do.  

But a few miles of crummy road is a small price to pay for the 
potential of super dark and transparent skies that this remote 
high desert fault block mountain is known for, and on the night 
of September 29-30, 2008 the Steens Mountain night sky more 
than lived up to its reputation. 

………………………………………………………………… 

Late September to early October is often the best time of year 
to go to Steens Mountain. The weather can produce long 
stretches of clear skies, the Aspen are near their peak color and 
generally the desert mountain scenery is at its finest. Plus, 
there are few people camping on the mountain so there’s 
plenty of elbow room giving a true experience of solitude and 
quiet. It’s one of the great environments of Oregon and retains 
most of its natural, wild character, becoming my favorite place 
since my first trip here in 1991. This year I joined my friends 
Chuck Dethloff and Bill Jameison for three nights of observing 
near the Fish Lake campground at 7500 feet altitude. 

“The optimum altitude range seems to be from about 1500 up 
to perhaps 3000 meters (5000 to 9000 feet). Below 1500m, the 
amount of crud increases dramatically, and above 3000m most 
people have at least mild effects from lack of oxygen.”   Brian 
Skiff  (1.) 

Chuck arrived in the late afternoon of the 29th just as I was 
finishing setting up my scope. Bill had arrived the day before 
and already had one great night under his belt. We were set up 
on the south side of a low ridge that borders Fish Lake that had 
expansive views all around with the Steens summit in view to 
the south. Groves of Aspen trees in various shades of green to 
bright orange dotted the slopes of the high desert mountain 
terrain, all of which were highlighted by the dark blue late 
afternoon sky – wonderful. 

Bill was ready with his 16”, Chuck had his 24” scope set up 
before it got dark and I was ready to go with my 28”, so every-
one had time for dinner. Once twilight was over and the ob-
serving began it was apparent that we had a top-notch Steens 
Mountain night on our hands. 

“The Australian Outback, the coast northwest of Perth, the 
Chilean observatory sites, and isolated places in the US South-
west, plus many others have sky brightness negligibly different 
from the natural background, which sets a fundamental (and 
more-or-less inescapable) limit on how dark a site can be.”    
Brian Skiff (1.) 

We had almost 9 hours of dark sky and as anyone who has 
stayed up all night this time of years knows, the evening has 
the summer Milky Way blazing in the southwest, and the 
morning sky has Orion approaching the meridian. It’s a fasci-
nating transformation to see three seasons worth of constella-
tions march overhead in one night. 

I could tell the sky was exceptionally dark and transparent 
with my first observation, Hoag’s Object. Only about 25 de-
grees above the horizon this was still my best view of this 
small and faint ring galaxy. It looked very much like a small 
and faint planetary nebula with a round, fuzzy body and a tiny 
star-like core. I’m still wondering if I could have discerned the 
ring shape if it had been near the meridian. 

The seeing was moderately steady at this point as I used 408x 
to sketch Hoag’s Object. It stayed at this level for most of the 
night, tailing off just a tad toward dawn. 

 After a few familiar objects to further gauge the sky’s trans-
parency I moved the scope higher in the sky for a look at NGC 
6781, a terrific planetary nebula. I’ve observed it many times 
but it looked denser, more complete which made it a pleasure 
to sketch. The planetary is quite round but not a complete cir-
cle, reminiscent of Comet Holmes last year. The central star 
was a bit on the faint side but a definite direct vision sight. 

(Continued on page 6) 

Steens Mountain is marked by the red cross. Note in the 
USA inset that it’s about as far from light pollution as any 
place in North America. 
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My next target was Gyulbudaghian’s Nebula in Cepheus. Re-
cent observing reports posted on the amastro email list indi-
cated it had completely faded from view so I gave it my best 
shot. I also came up empty – not a trace of nebulosity.  

The illuminating star PV Cep was easily seen however and I 
was a little surprised how invigorating it was to end up with a 
negative observation of the nebula. I’ve observed it  in years 
past so seeing a variable nebula disappear was cool, but just as 
important was the fact that I realized if I couldn’t see it from 
Steens Mountain with this fantastic sky the only reason was 
that it was just too faint for my scope. The atmosphere was not 
a factor. 

My friend Leo Cavagnaro from Argentina has been encourag-
ing me to observe Burbridge´s Chain, a closely spaced group 
of four galaxies in a line very near NGC 247. Leo likes to ob-
serve the very dimmest objects but since he was the first to 
suggest I try Hoag’s Object a year ago I was up for another of 
his challenges. By now, about 12:30am, 247 was perfectly 
placed near the meridian. 

NGC 247 is often overlooked because NGC 253 is just to its 
south and is a true showcase object. But 247 has an interesting 
structure I hadn’t noticed before and sure enough I immedi-
ately saw two small and faint galaxies just off 247’s northeast 
tip. Fishing around with averted vision I quickly saw a third 
and then with some deep breathing, relaxation and my best 
averted vision technique I was finally able to fish out the 
fourth galaxy. Success, and what a grand sight they made with 
247! This is my favorite sketch of the night. 

While in the area I soaked up NGC 253 for awhile. So nice. 

Leo had also suggested I check out the WLM galaxy, MCG-3-
1-15. Much easier than Burbridge´s Chain, it’s a large faint 
galaxy with a handful of field stars with a faint stellar core.  

NGC 1365 is one of the first things I want to see if I ever find 
myself under a dark southern sky with a big scope. So far the 
only place I can even attempt a decent observation of this -36 
declination barred spiral galaxy is Steens Mountain so I’ve 
made it a point to have a look every time I’m here.  

I think the special character of the sky’s darkness and transpar-
ency really hit me when I immediately saw a view of 1365 that 
I imagined I’d only get from the southern hemisphere. Usually 
1365 shows itself as a ghost, a barely seen apparition that can 
only be appreciated with averted vision. But tonight it was 
there as a real, direct vision showpiece with detail throughout. 

The Observers Corner   (Continued from page 5) 

(Continued on page 7) 

1st page of my notes from September 29-30, 2008. The first 
entry is of Hoag’s Object, a ring galaxy in Serpens. The 
notes at the bottom of the left page are a description of a 

NGC 6781 and Gyulbudaghian’s Nebula observations, 2nd 
and 3rd pages of my 9/29-30/2008 notes. 

My favorite page of notes from the Steens Mountain trip – 
NGC 247 with Burbridge´s Chain, the WLM galaxy and 
the wonderful barred spiral galaxy NGC 1365. 
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I called Chuck over for a look and we quickly agreed it was by 
far the best view we’ve had of 1365. It’s certainly my best 
sketch of it. 

Shortly after this observation Chuck, Bill and I were standing 
around chatting – Bill was taking short naps throughout the 
night and missed 1365 – when out of the corner of my eye saw 
what I first thought to be a cloud hanging below the Great 
Square of Pegasus. But at Steens clouds are very black at night 
so this was of course, the Gegenschein, the area opposite the 
Sun along the ecliptic. Then the quality of the sky hit me again 
– the Gegenschein just caught my casual glance, when does 
that happen? 

The Zodiacal Band was also prominent and easy to trace back 
to the top of the Zodiacal Light just coming over the eastern 
horizon. I’ve seen all three well before but not quite like this – 
direct vision was all I needed. Wow, it must be really dark… 

“The zodiacal light, zodiacal band, and Gegenschein are 
prominent features of the night sky at true-dark sites. They are 
not tests of visual acuity, but of sky brightness.”         Brian 
Skiff (1.) 

Orion was gaining altitude and I had a great view towards Eri-
danus. NGC 1535 is a fabulous planetary nebula that looks like 
the little brother of the Eskimo Nebula in Gemini. Again my 
best view ever at 408x. Then south of Orion in Lepus, the 
Spriograph Nebula, IC 418, was similarly well seen.  

A faint treat in northern Orion was NGC 2163, a bi-polar neb-
ula that Leo also brought to my attention last winter. Both out-
flows are visible making it a terrific if somewhat subtle sight. 
2163 is probably unknown to many observers because it’s 
barely detectable through normal skies, as my prior observa-
tions had shown. On this night though, I had a terrific view. 

Around this time Chuck had the Horsehead Nebula in his 
scope. Everyone hopes to see this often elusive object this well 
- it was much more than a dark notch as the very black Horse-
head shape was instantly apparent with his h-beta filter. It 
should be noted that the nebula was seen pretty darn well with-
out any filters at all too. Sweet! 

Chuck’s 41mm Panoptic was able to get all of M42 in the fov, 
including the entire outer loop of the Great Nebula. Much of 
the area was awash in unsaturated hues of red and bright elec-
tric turquoise, with some brick-brownish tones along the two 
main wings. Studded with blazing blue stars and garnished 
with embellishments of faint nebulous swirls, M42 was mes-
merizing.  

After going back to my scope I asked Chuck what readings 
he’d been getting with his Sky Quality Meter (SQM). When he 
casually said they had just averaged 21.95 with an individual 
measurement a hair above 22, we had a short conversation on 
how remarkable that was and that the sky certainly was living 
up to those measurements. We must have been in that peculiar 
state of fatigue that makes the amazing seem merely interest-
ing.  

A quick note about Chuck’s SQM readings. He takes a series 
of five measurements for an averaged reading several times a 
night along with temperature and relative humidity, all of 
which characterizes the night sky rather well. He had taken 
three earlier sets of measurements and they came in at 21.87 
(11:02pm), 21.86 (12:30am) and 21.90 (3:30am). The 21.95 
set was taken at 4:15am. 

………………………………………………………………… 

By now the winter Milky Way was running almost vertically 
past Orion to its east, through the zenith and down to the 
northwest horizon. The Zodiacal Light was now a broad cone 
of light at the end of the Zodiacal Band, much brighter than the 
winter Milky Way, and crossing it at an angle of perhaps 30 
degrees. Canis Minor was a lonely outpost in the small, dark 
wedge of sky in between the two rivers of light that continued 
upward making a gigantic X. I’ve seen this many times before, 
but on this morning the show was just beginning. 

Back at my scope I finished up with two objects, galaxy clus-
ter Abell 548 and the interacting galaxies NGC 2207 / IC 
2163, both fantastic views. By 5am, after Chuck and Bill had 
hit the sack I was presented with a transcendent sky.  

The Zodiacal Light was blazingly bright now and seemed to 
have depth and perspective, dominating the sky. It was obvi-
ously the brightest part of the plane of our solar system, with 
the Zodiacal Band arcing across the sky to Gegenschein, now 
close to the western horizon. 

Suddenly, all the great things I’d seen through a telescope ear-
lier faded into the background. 

The Observers Corner   (Continued from page 6) 

(Continued on page 8) 
NGC 1535, IC 418 and NGC 2163. The sky was fantastic at 
this point. 
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As it had risen, the well defined winter Milky Way seemed far 
in the distance and had rotated upward so the dark wedge of 
sky between it and Zodiacal Light was now huge, perhaps 40 
degrees high, looming like the entrance to a vast edifice. The 
Milky Way continued up through the zenith and down to the 
northwest horizon where Cygnus was setting. Crossed swords 
of light glittering with familiar constellations now seemed like 
the first look apon a new and mysterious sky, a peek into 
something past the ordinary.  

Arrayed before me was the plane of our solar system crossing 
the plane of our galaxy in a luminous X that crossed the entire 
sky.  

Turning my gaze to the left brought me to Polaris, marking the 
inclination of our blue planet to both.  

Three fundamental angles that define our position in the uni-
verse,  superimposed on each other; dramatic, obvious and 
magnificent, and I felt I’d been given a special look into the 
vast organization of a greater reality. The hair on my neck 
stood up and honestly, I couldn’t help myself – my mouth 
hung agape.  

I was exhilarated, and the fatigue and sleepiness I had been 
feeling a few minutes earlier had vanished. No way I was go-

ing to bed now so I pulled up a chair and watched dawn slowly 
extinguish this glimpse of glory.  

When I did hit the sack, sleep came reluctantly. Evidently, 
epiphanies only gradually loosen their grip.. 

………………………………………………………………… 

The second night started mostly cloudy, then became windy so 
little observing was done. The third night was exceptionally 
dark and clear again but it was also apparent that it wasn’t 
quite at the same level as the first night - Chuck’s SQM read-
ings averaged 21.83 as the Zodiacal Light became prominent. 
Even though I had the same view of the giant X of the Zodia-
cal Light and the winter Milky Way it was astonishing at how 
much less magnificent it all looked.  

No doubt there’s an interplay between darkness and sky trans-
parency and these two nights had a different combination of 
these factors. Even though we had no way to objectively meas-
ure transparency the fact that the SQM darkness readings were 
so close implies that transparency is just as important as dark-
ness. Chuck’s relative humidity measurements show it was 
indeed lower on the first night (38% to 58%) so at least we 
know there was less water vapor in the atmosphere. 

The visual difference between nearly perfect darkness and 
transparency versus merely great conditions is surprisingly 
dramatic even when SQM readings are rather close. I count 
myself fortunate to have seen it, but mostly I’m grateful that I 
was able to understand the basic celestial mechanics of what I 
saw that first morning.  

Most of us intellectually understand the relationship of the 
Earth’s tilt to the ecliptic and that our solar system is part of 
the Milky Way galaxy, but I was able to experience it directly 
that morning and I’m a richer person for it.  

But my subjective experience is something that measurements 
of darkness and humidity can’t fully convey, and attempts to 
describe it with words can only fall short as well, even though 
I’ve just used over twenty seven hundred of them in the at-
tempt. Perhaps one more of each captures it best: 

21.95 rocks! 

1. Brian Skiff comments from  
http://www.astropix.com/HTML/L_STORY/
SKYBRITE.HTM  

The Observers Corner   (Continued from page 7) 

The final two pages of my notes from 9/29-30/2008 with 

Seth Jelen 
Binocular Messier Award #817 

Carolyn Nissen 
Binocular Messier Award #821 

Margaret Campbell 
McCrea 

Globular Cluster Award #120 

http://www.astropix.com/HTML/L_STORY/SKYBRITE.HTM
http://www.astroleague.org/al/obsclubs/binomess/binomess.html
http://www.astroleague.org/observing.html
http://www.astroleague.org/al/obsclubs/globular/globular1.html
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particles. We have modeled black holes and their accretion of 
mass and SA particles just inside the event horizon. To make 
possible experiments inside the event horizon of black holes, 
the LHC will be able to conduct experiments within a billion-
billionth of a second. Collisions within the LHC will be up to 
14 terra-volts and could possibly create a small black hole. 

Some of the first accelerators were built in the early thirties 
and were known as Van de Greet accelerators. Studying the 
interaction of the fundamental particles using these types of 
instruments has led to the discovery of the four forces: the 
strong nuclear force, the electromagnetic force, the weak nu-
clear force, and the Higgs interaction. These fields define the 
nature of matter/energy, space-time, and wavicle interactions. 

These forces and their related particles form the relationships 
between space-time and gravity interactions. The distances of 
these interactions range from 10-17 meters at particle length 
scales to the long-range dark-energy interactions. Some of the 
new instruments still under construction will yield more infor-

mation in the future. These instruments are known as ATLAS, 
ALICE, CMS, and LHCb. As these instruments are brought on 
line, they will greatly assist in the collection of information on 
super-symmetry, the tau neutrino, and extra dimensions. Some 
of these particles do not interact with the three fermionic fami-
lies of matter. This large family of particles, the fermions, is 
named after the famous Italian physicist Enrico Fermi. 

Over the years, I have been fortunate enough to do research on 
theoretical physics with particle research physicists and as-
tronomers and the knight professors Jack S, Saul Paul Sirag, 
Honaker, Berry, Leo Cavagnaro, Howard, Chuck, RG, Per-
kins, and the Argentine physicists. Whimsically, we called one 
of the particles of the non-local interaction of the field the Sha-
man Neutrino. We conducted a variety of experiments on this 
particle. We also wrote a song about it titled Shaman Neutrino. 
I hear it is on the charts in the UK.  It is exciting to see the 
final pieces of the Grand Unified Theory (GUT) coming into 
play. As these field boundaries and interactions are defined, 
perhaps it may be us that fine tunes the future universe from 
here to the stars. 

Large Hadron Collider  (Continued from page 2) 

The Roll-Off Roof Design vs. Dome Style Observatories 
By Tim R Crawford 

As we all quickly learn the best tele-
scope set up is the one that get’s used 
and the one that will get used the most is 
the one permanently located close to 
home or capable of being remotely oper-
ated at the operators discretion.  

Once a decision is made to commit to a 
permanent observatory the first major 
decision will be whether or not to con-
struct a roll off roof design or a dome 
style. 

My first observatory, built North of An-
chorage, AK, was a self designed and 
constructed roll-off roof style while my 
second and current observatory, located 
in Arch Cape, OR, was put together from 
a commercial “kit” and placed on a self 
constructed deck. 

Based upon my own personal experi-

ences and conversations with others I 
have come to the conclusion that neither 
style is to be preferred in it-self but that 
based upon the observers geographical 
location and preferences there is a one 
best design to meet that individual per-
sons situation.  In other words, there are 
pros and cons for each style. 

I will discuss some of these pros and 
cons as well as offering a few hints on 
the construction of each style. 

The first issue you will need to address is 
whether or not your local zoning or 
home owners association will permit the 
installation of either design on your 
property; the answer can very well deter-
mine your choice without consideration 
of any of the other issues. 

Assuming you have the option of con-
structing either design the first major 
consideration is whether or not you live 
in an area with significant dewing 
throughout the year.  If you live in an 
area where dewing occurs with some 
frequency throughout the year then the 
roll-off roof design, when open, essen-
tially exposes your equipment, accesso-
ries and papers to the same dewing that 
you note on the grass, cars and other 
exterior surfaces.  My roll-off in Alaska, 
because of the low air moisture air con-
tent most of the year, only had this prob-
lem for about three weeks in the fall and 
some of those nights it was like it was 
raining inside because of how damp eve-
rything became; but it was a short period 
and not that hard to live with. 

My Dome on the NW Coast of Oregon is 
exposed to frequent dewing, however, 
with the exception of some non-
objectionable dewing on the inside of the 
dome some nights, the interior remains 
dry and is therefore a wiser choice, IMO, 
for dewing environments. 

One of the more significant advantages 
of the roll-off roof design is that it allows 
you to have full sky views and enables a 

(Continued on page 10) 
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much greater connectivity to the sky than 
do the domes.  However, if you have 
neighbors with yard lights this can be a 
major disadvantage which is ameliorated 
with the dome design; in addition to aid-
ing shielding of neighbor’s yard lights, 
unless directly in front of the slit,  the 
dome design, somewhat partially de-
pendent upon the shutter design, can be a 
great aid in shielding out direct moon 
light. 

While on the subject of yard lights and 
even porch and window lights I have had 
great success with inviting neighbors 
over to view eye candy whereupon I take 
the opportunity to point out, if necessary, 
that their outside porch, window or yard 
lights are troublesome and they univer-
sally have always worked with me on a 
solution.  JUST ASK!  I had a most un-
usual problem with my roll off roof ob-
servatory in Alaska in that I was on the 
high ground of one side of the lake and 
on the other low side (~1/2 mile away) a 
neighbor had mounted a large yard light 
on a tall pole such that the light was di-
rectly in my eyes when looking west; 
once I explained the problem to him and 
showed him a catalog of yard light 
shields he allowed me to order one and 
install it… problem solved.  JUST ASK! 

The roll-off roof design has the obvious 
advantage of a more rapid cooling of the 
interior than do the domes.  While on the 
subject of cooling, regardless of the de-
sign you choose, I would highly recom-
mend that the floor be wood raised deck-
ing so that cooling is more readily en-
abled; cement holds heat and releases it 
slowly.  Regardless of the design chosen 
or floor choice you want to insure that 
your pier is isolated from the floor other-
wise vibrations will be a considerable 
nuisance as you move around. 

Normally, the dome design offers better 
wind protection than does the roll-off 
roof design, however, the wall height of 
the roll off will have considerable influ-
ence on how much or little your scope 
will be affected by the wind.  If you will 
check the roll-off photo on page 9 you 
will note that my scope projected above 
the wall height and was affected in 
stronger winds.  While it is rare for 

winds to be troublesome with my dome, 
they can be if directly flowing through 
the slit and then more so for the CCD 
cables than the scope itself. While some 
manufactured domes give you the option 
of controlling the wall height, many do 
not and that is one of the potential ad-
vantages of the roll off design in that, if 
you self construct, you can control your 
wall height. 

When it comes to construction there is 
much less work involved in the erection 
of a manufactured dome than there is in 
either assembly of a manufactured roll-
off kit or a self constructed one.   

I think that generally speaking the self 
constructed roll-off design will prove to 
be the least expensive option; although 
there is the alternative of purchasing a 
low cost dome and then building your 
own walls and support structure for the 
dome.  This last option should be cost 
competitive with the roll off design.  I 
have not taken into consideration, re-
garding costs, where the manufactured 
roll-off kit design would fall. 

To summarize the advantages of domes: 
Protection from dewing; Shielding of 
neighbor’s lights; shielding of direct 
moon light; better wind protection and 
simpler construction, if manufactured.   

To summarize the advantages of the roll-
off roof design: Rapid cooling; full view 
of the sky with its greater “connectivity” 
to the sky; control of wall height and 
normally less expensive.  Obviously, if 
you have a roll-off roof on your own 
property there is little need for automa-
tion, which is another advantage of that 
particular design. 

As I have no experience with remote 
automation, from what I read and know 
of the two designs, the dome design 
would appear to lend itself more readily 
to remote automation; however, there are 
several firms/individuals who would 
appear to have solved the remote auto-
mation challenges of the roll-off design.   

An excellent online source of Amateur 
Astronomical Observatories designs; 
note that the vendors are an incomplete 
listing:         http://obs.nineplanets.org/
obs/obslist.html 

If you want some reference books I 
highly recommend the following which 
can be obtained at Amazon using the 
AAVSO link:     http://www.aavso.org/
aavso/support/amazon.shtml 

1. Small Astronomical Observatories, 
Patrick Moore 

2. More Small Astronomical Observa-
tories, Patrick Moore 

3. Setting-Up a Small Observatory: 
From Concept to Construction, D 
Arditti & P Moore 

4. Building a Roll-Off Roof Observa-
tory: A Complete Guide For Design 
and Construction, John Hicks. 

 Pier height is one of the first issues to be 
resolved once you have chosen a design. 
Pier heights are always going to be a 
compromise in that depending upon the 
pier height chosen you are either going 
to be bending over when nearing the 
zenith or climbing a ladder when pro-
gressing towards the horizon; it’s hard to 
find a comprise that best suits all posi-
tions of the sky.  While I can provide 
you with the height of the pier that I 
chose for my 12” SCT you would be 
advised to experiment with your own 
scope on a tripod or a friends to see what 
height seems best to suit you. 

With both of my observatories the same 
pier was used which measures ~43” 
above the floor of the observatory with 
an overall length of 63 inches.  With this 
J bolt mounted pier ~ 1200 pounds of 
cement were poured into the ground. 

Observatories  (Continued from page 9) 

(Continued on page 12) 

http://obs.nineplanets.org/
http://www.aavso.org/
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Attending:  Dale Fenske, Greg Rohde, Ken Hose, Jean London, Jan 
Keiski, Sameer Ruiwale, Matt Brewster, Margaret Campbell, Larry 
Godsey, Tom Nathe, David Nemo. 

The meeting was called to order at 7:10 p.m. 

Officer Reports: 

 Secretary:  A quorum was met with eleven voting members 
attending. 

 Treasurer:  The Club has $20,473.90 in current assets and the 
Site Fund has $18,939.82.  There was brief discussion of the 
cost of printing and mailing the newsletter, which is about $2/
month each, and the need to encourage our members to switch 
to getting it online. 

 Programming:  Matt reported that our last speaker cost $700 in 
air fare and hotel, but commented that the cost was worth it, 
because he was such a popular speaker.  Ken Hose reported that 
several people joined the club after hearing him speak.  Matt is 
trying to get Bryan Laubscher to talk about the space elevator 
project for the next meeting.  For November he is working on 
getting a speaker about the Stardust mission, December is our 
holiday potluck and January is our information fair. 

 Observing:  We had informal reports about both the Maupin 
and Camp Hancock star parties (both went well and were well-
attended). 

 Community affairs:  No report. 

 Media Director:  No report. 

 Membership:   There were ten new members in September and 
18 renewals.  We have 254 family memberships total, and took 
in $640 in dues. 

 New Members:  No report. 

 Sales: $509 was collected in September.  It was noted that the 
RASC calendars are very popular and suggested that we get 20 
– 25 of them. 

 Library:  Jan will be having a book sale in November to help 
clear out inventory.  Books will be 25¢ each. 

 Telescope Library:  There was a donation in August from the 
OSP door prize winner of a telescope accessory kit, including 
the case, eyepieces, and color filters.  Greg is planning to put 
excess inventory up for sale, and will create one webpage per 
item for our website.  We have at least a dozen items to sell. 

 IDA:  No report. 

 Magazine Subscriptions:  Nominal.  $172 in magazine renew-
als. 

 Webmaster:  No report. 

 Site Committee:  Nominal. 

BOARD MEETING MINUTES 
October 6, 2008 
OMSI Classroom 1 
Margaret Campbell-McCrea 

 Youth Director:  Jean London brought the Board up to date on 
her plans for youth programs, and there was quite a bit of dis-
cussion about the topic.  The basic idea is to piggyback on, or 
supplement, RCA events and star parties with special programs 
for kids, which would be part of our event publicity.  There was 
also discussion of having kids’ events perhaps an hour or two 
before RCA events, and sponsoring field trip for kids.  She 
wants to have a well-organized and well-publicized first event 
that will encourage kids and families to get involved or re-
involved, partly so we know how many kids there are.  She’s 
also still interested in getting information on the number and 
age range of kids in RCA.  The Board agreed that a survey is 
easy to do and likely to generate a high ratio of responses. 

 SIGs:  The imaging SIG is going great, and the Science SIG has 
hit a plateau.  On Nov. 5th it plans to record meteor impacts on 
the moon.  The annual Star Count in November would be a 
good project for the Science SIG.  There was some discussion 
of whether the Cosmology SIG was still viable.  If it is, an an-
nouncement is needed.  Sameer is on the schedule as speaker 
for this month.   

 ALCOR:  Nominal. 

 OMSI:  Jim Todd went to Stub Stewart Park to see if OMSI 
wants to have star parties out there and reports that he likes it 
and is considering it.  This decision is up to him.  He will notify 
us in January when we decide on the new observing schedule.  
He also asked us to confirm our Board meeting dates in 2009, 
in case one of them falls on a holiday.  Only one, September, 
will have to be moved one week to September 14th. It was also 
recommended that we move the holiday potluck for 2009 to 
December 14th. 

Old Business: 

 Press Release re. Chris Lee:  Dareth has plans to use a revision 
of the August newsletter article with couple of photos for the 
press release. 

 Article for Reflector:  Margaret will get it submitted by Oct. 15. 

 Nominating Committee:  We’ve got our slate.  Sameer will get 
the slate into the newsletter within the next few days.  As for 
non-elected positions, Jim Reilly has asked for someone to take 
over the New Members position. 

 Forum Update:  The transition seems to be going well.  There 
was a bit of a glitch regarding broadcast email messages, so 
Dave sent out an email with instructions for how they will be 
done for the time being.  The purge will happen in the next few 
days.  Traffic numbers are high, lots of new people are contrib-
uting.  Jim Todd now has the rights to moderate star party infor-
mation and he can send out broadcast messages. 

 Starlight Parade:  Margaret called Andy Phelps to ask him if he 
wants to chair the project and has not heard back. 

 Harriet Tubman School Project:  Margaret spoke with the per-
son who asked us about this.  They want someone to come to 
the 8th grade science class to speak, but also someone to come 
to an assembly to discuss astronomy as a hobby.  She invited 
students from the school to come to RCA meetings. 

(Continued on page 12) 
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 Mult. Co. Library display request:  The library has decided not 
to apply for this display. 

New Business: 

 SEM/Science SIG:  Greg Jones is a salesman for electron mi-
croscopes.  He wants to bring equipment for kids to use on 
some kind of weekend end and   asked for RCA support.  The 
Board asked for more information of what he wants, and em-
phasized that all we can offer is volunteer time. 

 Mirror Grinding Machine:  Jim Reilly has Jim Girard’s mirror-
grinding machine and asked if the club wants it for the tele-
scope-making SIG.  Because the grinder will only make a 10-
inch mirror, the sense of the Board was that unless it could 
make 12-14 inch mirror, it isn’t for the club. 

 Taking Paypal for Memberships: Larry Godsey reported that 
RCA can set up a new Paypal account for membership, then 
link it to an existing RCA bank account.  The cost is about 
$1.00 per $24 transaction.  There is no paper trail, so we would 
have to set up the logistics of making sure that both the treas-
urer and membership person know about it.  Tom Nathe moved 
and Dave Nemo seconded that we set up a Paypal (or other 
online) account to accept membership, but not sales items, with 
a $1 charge per transaction for people who want to use it.  The 
motion passed unanimously. 

Board Meeting Minutes  (Continued from page 11) 

While not an issue with a roll off roof 
design it is important to understand that 
the when you mount an SCT in a dome 
that the pier is not going to be the center 
of rotation for the polar mounted tele-
scope.   The center of rotation will actu-
ally be your Declination axis.   Therefore 
you want to offset your pier to the South 
so that the Dec axis actually is located in 
the center of your observatory.  That 
center point is going to depend upon 
your pier diameter, your latitude and the 
size of your instrument.  The only fool-
proof way that I know of to insure you 
measure the center correctly is to install 
your pier, mount your telescope, polar 
align it, and then drop a plumb bob down 
from the center of your Dec axis to find 

the center; then construct your floor after 
the center of the dome has been deter-
mined in this manner. 

With a roll-off roof design it is advised 
to have structure parallel with the North  
South line with  your roof rolling off to 
the North in as much as you will infre-
quently be viewing in that direction so 
the raised roof represents a lesser ob-
struction than if a different orientation 
were chosen.   In my case I used V grove 
wheels with an inverted angle iron track 
for the roof to roll on; three wheels on 
each side with the wall height at 72 
inches and the overall size of 10’ x 12’. 
The roof was built rather stoutly in an-
ticipation of a heavy snow load.    

The next photo shows one of the corners 

and how I used a turnbuckle to secure 
the roof when not in use. The dark piece 
in front of the wheel was a simple rubber 
boot that I used at each corner over the 
track slit to keep out blowing dust. 

The siding for the roof overlaps the 
lower section and I had to make a small 
door on the south end of the roof to clear 
the scope when opening while allowing a 
“seal” when closed. 

I hope that some of this has been infor-
mative for you and if you have further 
questions (remember, there is no such 
thing as a dumb one) please feel free to 
contact me at 

StarBoyCTX@yahoo.com 

Observatories  (Continued from page 10) 

 Astronomy Day/Astronomy Year, 2009.   Sameer reiterated that 
he wants a really good event with all the publicity, a whole day 
event in a public place this coming May, and that we should 
start to think about it now.  There was discussion that OMSI is 
still a good venue because there are a lot of people with their 
kids, and a lot of support and low cost, but there is also an ad-
vantage to have an event in a more public place.  If we plan 
enough in advance, we can do both.  There were suggestions to 
make the publicity for our ordinary events a tie-in with interna-
tional astronomy year and to get Oregon Field Guide involved. 

 The meeting adjourned at 9:00p.m.  The next Board meeting is 
on 11/03.  Respectfully submitted, Margaret Campbell-McCrea. 

Action Items: 

1. Matt Brewster will confirm October’s speaker and send the 
publicity information to Dareth for the website and Larry Deal 
for the newsletter. 

2. Dareth will create press release. 

3. Margaret will write article for Reflector. 

4. Sameer will put the nominated slate of officers into the newslet-
ter in the next few days. 

5. Someone (Ken Hose?) should make up a survey of our mem-
bership regarding the number of kids are in our member fami-
lies. 

6. Larry Godsey will establish Paypal for membership payments. 

mailto:StarBoyCTX@yahoo.com


©Copyright 2008  The Rose City Astronomers  All Rights Reserved.           Page 13 

ASTROPHYSICS / COSMOLOGY SIG 
Date/Time:   Wednesday, November 19, 7 PM.  
Topic: “Complexity and the Universe ” 
Presented by:  Jack Semura  
Place: Linus Pauling Complex,  
 3945 S.E. Hawthorne St., Portland. 
Contact: Bob McGown (503-244-0078) 
 or Dareth Murray, (503-957-4499). 

http://www.rosecityastronomers.org/sigs/cosmology.htm 

Telescope Workshop 
When: Saturday, November 15, 10:00 AM - 3:00 PM 
Place: Technical Marine Service, Inc. 
6040 N. Cutter Circle on Swan Island 
For more information contact:  
Director: John DeLacy  johncdelacy@comcast.net 
Assistant: Don Peckham  don@dbpeckham.com 

Science Special Interest Group (SCI-SIG)  

Next meeting is November 15 at 3pm. Following the 
Telescope Workshop at Technical Marine Services. 

This group is for people who would like to advance 
their skills in astronomy beyond casual observing. Vari-
ous projects that some group members are involved in 
include; variable and double star observing, occulta-
tions, photometry and astrometry. A science back-
ground is not required, however a curious mind does 
help. 

Location of TMS - 

http://www.rosecityastronomers.org/sigs/science.htm 

Tom Nathe <sigs@rosecityastronomers.org> 
RCA SIG coordinator 

One of the benefits of RCA 
Membership is a reduced rate 
subscription to Sky & Telescope 
and Astronomy magazines. The 
RCA member rate for Sky & 
Telescope Magazine is $32.95 for 
one year or $65.95 for two years. 
The RCA member rate for 

Astronomy magazine is $34 for one year or $60 for 
two years. For more information go to the RCA web 
site index and click on any of the links for magazines. 
Larry Godsey, Treasurer, 503-675-5217, will be 
taking renewals and new subscriptions at the 
Magazine Table before General Meetings. Please 
make checks out to “RCA” and allow two months for 
your subscription to be renewed. 

RCA MAGAZINE SUBSCRIPTIONS 

The Rose City Astronomers main-
tains a comprehensive club library 
of astronomy related articles, books, 
CDs and videos. These items can be 
borrowed by members through 
checkout at the general meetings for 
a period of one month with renewals 
available by phone or e-mail to the 
club library director, Jan Keiski.  

The RCA library is constantly grow-
ing through many donations and the purchase of 
new materials. A listing of library materials (PDF 
format) can be found at the library web page: http://
www.rca-omsi.org/library.htm 

Jan Keiski (jikeiski@comcast.net) 503-539-4566 

RCA LIBRARY 

Join us on the first Friday of each month for lunch at a great downtown 
restaurant (Holidays and such may push us to the second Friday of some 
months, check the calendar at  http://www.rosecityastronomers.org ). 

The location is announced on the RCA general forum discussion list.  at 
http://www.rosecityastronomers.org/forum under special interest 
groups. 

Always great conversation and food. 

For more information contact: Margaret Campbell at 
mmcrea@nwlink.com Photo by Jan Keiski 

RCA ‘Downtowner's’ Lunch 

http://www.rosecityastronomers.org/sigs/science.htm
mailto:sigs@rosecityastronomers.org
mailto:johncdelacy@comcast.net
mailto:don@dbpeckham.com
http://www.rosecityastronomers.org/sigs/cosmology.htm
http://www.rca-omsi.org/library.htm
http://www.rca-omsi.org/library.htm
mailto:jikeiski@comcast.net
http://www.rosecityastronomers.org
http://www.rosecityastronomers.org/forum
mailto:mmcrea@nwlink.com
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RCA CLUB INFORMATION 
Web Site: http://www.rosecityastronomers.org 

The RCA General Meeting falls on the third Monday of each month.  We usually 
meet in the Auditorium at OMSI, next to the Murdock Planetarium.  Occasionally the 
meeting is held in Murdock Planetarium.  Check here each month for details, or look 
us up at the RCA web site (http://www.rca-omsi.org). 

November 2008________________________________________ 
Nov 3 Mon RCA Board Meeting OMSI Classroom 1 7pm 
Nov 7 Fri Downtowner’s Luncheon TBD Noon 
Nov 15 Sat Telescope Workshop Swan Island 10am-3pm 
Nov 15 Sat Science SIG Swan Island 3pm 
Nov 17 Mon General Meeting OMSI Auditorium 7pm 
Nov 19 Weds Astrophysics/Cosmology SIG Linus Pauling Complex 7pm 

December 2008________________________________________ 
Dec 1 Mon RCA Board Meeting OMSI Classroom 1 7pm 
Dec 5 Fri Downtowner’s Luncheon TBD Noon 
Dec 8 Mon Astro Imaging SIG Beaverton Public Library 6:30pm 
Dec 13 Sat Telescope Workshop Swan Island 10am-3pm 
Dec 15 Mon Holiday Potluck OMSI Auditorium 7pm 
 

http://www.rca-omsi.org
http://www.rosecityastronomers.org

