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Telescope Workshop  
When:        Saturday, Dec 14th 

 10:00am - 3:00pm 

Location:  Technical Marine Service, Inc.  

 6040 N. Cutter Circle on Swan Island-Portland 

SIG Leader:  John DeLacy 

Assistant:      Don Peckham 

Email: tw-sig@rosecityastronomers.org 

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

Astro-Imaging Special Interest Group 

When:  Wednesday, Jan 08th, 7pm  

 

Location: Oak Hills Church,  

 2800 NW 153rd Ave,  Beaverton 

  

SIG Leader: Greg Marshall 

Email: ai-sig@rosecityastronomers.org 

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

Astrophysics / Cosmology SIG 
When:        Wed, Dec 18th, 7pm No meeting in December 

Topic:   TBA 

 

Presented by:  TBA 

Location:  8012 SE Raymond St., Portland, OR 97206 

SIG Leaders:  Viktors Berstis 

Email: cosmology-sig@rosecityastronomers.org 

www rosecityastronomers.org/sigs/cosmology.htm  

 Youth Program 

When:  New Classes In Planning for 2014  

Location: Kennedy School 
Download Flyer: http://www.rosecityastronomers.org/sigs/YAAFlyer.pdf 

Download Application: http://www.rosecityastronomers.org/sigs/
YAAApp.pdf 

Leader:  Kathy Kornei 

Email: youth@rosecityastronomers.org 

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

New Members Special Interest Group 

When:      Monday, Jan 20th, 6:30pm 

Location:    OMSI Planetarium 

Topic:     TBD 

SIG Leader: Howard Knytych 

Email: newmembers@rosecityastronomers.org 

http://www.rosecityastronomers.org/sigs/new members htm 

Downtowners Luncheon 

When:        Friday, Jan 3rd, Noon 

Location: Kell’s  

112 SW 2nd Ave, PDX 

SIG Leader: Margaret Campbell-McCrea 

Email: downtown-sig@rosecityastronomers.org 

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

Special Interest Groups 

Note: New 

Meeting 

Location. 

 

-------------- Food Drive -------------- 

 

We will be conducting a food drive for SnowCap Community Charities (http://www.snowcap.org/).  SnowCap looks 

like a very worthy organization and our donations could make a big difference to needy families around the region. 

To participate, please bring nonperishable food items to donate.  Thanks! 

 

------------- Garage Sale ------------- 

 

The Telescope Library will again be selling surplus equipment at generous prices.  This will probably mostly consist 

of smaller accessories.  But did I mention the generous prices?  Moon filter anyone? 

 

------------- Sales Table ------------- 

The Sales table will be featuring the fabulous 2014 RCA calendar whicah are available for $10 each.  

The calendar features 13 excellent images that skilled photographers in our club have created and marks the dates of 

all club events and other dates of interest to local amateur astronomers. 
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RCA Board of Directors 

Elected Officers Name Email Address 

President David Nemo president @ rosecityastronomers.org 

Secretary Duncan Kitchin secretary @ rosecityastronomers.org 

Treasurer Larry Godsey treasurer @ rosecityastronomers.org 

VP Communications Diana Fredlund media @ rosecityastronomers.org 

VP Membership Ken Hose membership @ rosecityastronomers.org 

VP Observing Steve Weiler observing @ rosecityastronomers.org 

VP Outreach and Education Jim Higgs outreach @ rosecityastronomers.org 

VP Programming Mark Martin program @ rosecityastronomers.org 

Appointed Directors Name Email Address 

Director, Dark Sky Preservation (IDA) Dawn Nilson ida @ rosecityastronomers.org 

Director, Book Library (Books & Videos) Jan Keiski library @ rosecityastronomers.org 

Director, New Members Howard Knytych newmembers @ rosecityastronomers.org 

Director, Newsletter (Rosette Gazette) Scott Kindt editor @ rosecityastronomers.org 

Director, Merchandise Sales (Merchandise Sales) VACANT sales @ rosecityastronomers.org 

Director, Telescope Library (Telescope Library) David Horne telescope @ rosecityastronomers.org 

Director, Youth Program (RCA Youth Program) Kathy Kornei youth @ rosecityastronomers.org 

Other Contacts 

Program / Project / Activity Name Email Address 

Astronomical Imaging Special Interest Group Greg Marshall ai-sig @ rosecityastronomers.org 

Cosmology Special Interest Group Viktors Berstis cosmology-sig @ rosecityastronomers.org 

Downtowners Lunch Special Interest Group Margaret McCrea downtown-sig @ rosecityastronomers.org 

Haggart Observatory Rusty Baumberger haggart @ rosecityastronomers.org 

Magazine Subscriptions (Discount Subscriptions) Larry Godsey magazines @ rosecityastronomers.org 

Observing Site Fund (Site Fund) David Nemo sitefund @ rosecityastronomers.org 

Sister Clubs Jan Keiski sisterclub @ rosecityastronomers.org 

Starlight Parade Float Sameer Ruiwale starlight @ rosecityastronomers.org 

Telescope Workshop 
John DeLacy 
Don Peckham 

tw-sig @ rosecityastronomers.org 

RCA Member Forum 
Larry Godsey 
David Nemo 

admin @ rosecityastronomers.org 

Webmaster Larry Godsey webmaster @ rosecityastronomers.org 

ALCOR (Astronomical League Coordinator) Ken Hose alcor @ rosecityastronomers.org 
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These are the currently scheduled star parties for the 

Rose City Astronomers club for 2014.  As always, 

these are weather dependent. Star parties may be 

rescheduled or cancelled due to various factors.  Re-

schedules may be found here in the newsletter if 

enough advance notice is given.  All updates will be 

posted to the online calendar and on the forum.  Last 

minute cancellations are handled through the forum 

and it’s email system.  Directions for star party loca-

tions can be found online as well. 

January 

Jan 3 (Fri) Rooster Rock SP 

Jan 4 (Sat) Haggart Public Night 

Jan 24 (Fri) Rooster Rock SP 

Jan 25 (Sat) Stub Stewart SP 

February 

Feb 1 (Sat) Haggart Public Night 

Feb 28/Mar1 (Fri-Sat) Maupin SP 

Feb 28 (Fri) Rooster Rock SP 

March 

Mar 1 (Sat) Stub Stewart SP 

Mar 8 (Sat) Haggart Public Night 

Mar 28/29 (Fri-Sat) Maupin SP 

Mar 28 (Fri) Rooster Rock SP 

Mar 29 (Sat) Stub Stewart SP 

April 

Apr 5 (Sat) Haggart Public Night 

Apr 25/26 (Fri-Sat) Camp Hancock 

Apr 25 (Fri) Rooster Rock SP 

Apr 26 (Sat) Stub Stewart SP 

May 

May 17 (Sat) Haggart Public Night 

May 23/24 (Fri-Sat) Maupin SP 

May 23 (Fri) Rooster Rock SP 

May 24 (Sat) Stub Stewart SP 

June 

Jun 14 (Sat) Haggart Public Night 

Jun 27/28 (Fri-Sat) Maupin SP 

Jun 27 (Fri) Rooster Rock SP 

Jun 28 (Sat) Stub Stewart SP 

July 

Jul 18 (Fri) Haggart Public Night 

Jul 19 (Sat) Stub Stewart SP /  

RCA Summer Picnic 

Jul 25/26 (Fri-Sat) Trout Lake SP 

August 

Aug 16 (Sat) Haggart Public Night 

Aug 19-24 Oregon Star Party 

Aug 29/30 (Fri/Sat) Mt. St. Helens SP 

September 

Sep 13 (Sat) Haggart Public Night 

Sep 19/20 (Fri-Sat) Camp Hancock 

Sep 25-27 (Thu-Sat) Indian Trail Spring SP 

Sep 26 (Fri) Rooster Rock SP 

Sep 27 (Sat) Stub Stewart SP 

October 

Oct 18 (Sat) Haggart Public Night 

Oct 24/25 (Fri-Sat) Maupin SP  

Oct 24 (Fri) Rooster Rock SP 

Oct 25 (Sat) Stub Stewart SP 

November 

Nov 15 (Sat) Haggart Public Night 

Nov 21 (Fri) Rooster Rock SP 

Nov 22 (Sat) Stub Stewart SP 

December 

Dec 13 (Sat) Haggart Public Night 

Dec 19 (Fri) Rooster Rock SP 

Dec 20 (Sat) Stub Stewart SP 

RCA 2014 Star Party Calendar 







 
 
 
 
 
 
 
 
 
 
 

ound within a short distance of the 
bright Draco galaxy NGC 5866 (also 
known as M102) is a visually intrigu- 

ing group of deep-sky objects. Garnering top 
comments is the superlative edge-on system 
NGC 5907, a magnitude 10.3 spiral galaxy 
with highly extended dimensions of 12.9' X 
1.3'. An outcome of its slender form is the 
nickname “Splinter Galaxy,” one that is 
easily previewed in photographs.      
    Visual detection stalls only in the 
smallest of instruments. Spontaneous 
observation is possible in a good pair of 
7 X 50 binoculars operating far away 
from city lights, but its true galactic 
attractiveness culminates only in 6-inch 
and larger telescopes. 
    A wafer thin sculpture of silvery-
white light, it’s dotted with fragmented, 
shadowy bands of nebulosity. The 
prominent dark streaks are actually vast 
clouds of dust in the flat equatorial 
plane of the galaxy, tilted and twisted 
edgewise in our eyepiece view. 
    This elongated galaxy calls out for 
comparisons. Digging into contempo-
rary literature reveals many humble 
analogs. Most astronomy writers reward 
the Splinter Galaxy as a close cousin of 
NGC 4565, a celebrated edge-on spiral 
found in the springtime constellation 
Coma Berenices. A thoughtful inspec-
tion also shows a strong, lingering re-
semblance to the often neglected NGC 
5746 in Virgo. 
    The Splinter Galaxy’s popular appeal 
is several-fold. Individuals earning their 
Messier certificates must stop at neigh-
boring M102, which lies only 1.4° to 
the west-southwest. Consequently, a 
very short crossover in the proper direc- 
tion brings the needle-like shape of NGC 
5907 into centered view.   
    By geometry, all manner of galactic orien-
tation in the universe is possible. However, 
odds dictate that only a very small number of 
distant galaxies will be seen exactly edge-on 
by an Earth observer. This prestigious celes-
tial fact, coupled with a relatively strong 
brightness, puts Draco’s Splinter Galaxy in a 
category of seldom encountered deep-sky 
splendors. Its majestic architecture makes a 
nice contrast to M102, which with an overall 
length of 6' X 3' looks decidedly stunted. 
    At the middle of the galaxy is the central 
hub or bulge. NGC 5907’s pancake thin core  

  
 
 
 
 
 
 
 
 
 
 
region has greater illumination than the out-
lying areas, providing a false daybreak to the 
otherwise evenly lit galaxy. Variegated 
patches are visible on the western border of 
the nucleus, long angled projections that help 
define the galaxy’s dark dust lane.  
    Physical symmetry and spatial rotation 
from our line of sight is slightly imperfect. 
One luminous end, facing north-northwest in 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
the sky, is noticeably broader and has a 
shredded vignette or outline. 
    Pinpoints of light that mark field stars are 
scattered along the major axis. Registering 
without averted vision are two tiny 14th-
magnitude stars; one shines 1' west of the 
galaxy’s center, while the other nudges the 
halo’s outer edge toward the northeast. 
    NGC 5907 is part of a bigger group of gal- 

       
 
 
 
 
 
 
 
 
 
 
axies that inhabit the area around the double 
star Iota (ι) Draconis, or Edasich. None of 
the identified members are reclusive, mean-
ing that detail can be glimpsed in any mod-
erate-size telescope. There are two separate 
pockets of sky that hold seven additional 
10th- to 13th-magnitude island universes. 
    An especially interesting association is 
found in one of these designated areas, just a  

short hop 1.8° east-northeast from 
Edasich. Occupying the cluttered eye-
piece field are three unmistakable ob-
jects: NGC 5981, a slender arrow that 
covers 3' X 0.6'; the nearly round 2' 
globular glow of NGC 5982, centrally 
located and equidistant from the other 
two members; and NGC 5985, a gran-
diose inclined 5' X 3' spiral that pos-
sesses an eerily beautiful arm structure. 
    The remaining narrow pocket con-
tains NGC 5907 along with a quintes-
sential mix of spirals: NGC’s 5879, 
5905, and 5908. (Most guidebooks por-
tray oddball M102 as a spindle-shaped 
class E6 galaxy.) 
    Amateur astronomers can take ad-
vantage of this propitious juxtaposition, 
the combination of dynamic orientation 
with actual form, to help understand the 
appearance of most galaxies. Acolytes 
usually confer with the standard Hubble 
classification scheme, one that was pro-
posed during the last century by noted 
cosmologist Edwin Hubble.  
    Astrophysical studies of NGC 5907 
provide some information about its 
structure and place in the cosmos. The 
edge-on Sb spiral is spinning in slow-
motion fashion about its own center, 
taking an epochal 300 million years for 
one  complete  rotation  cycle.  Distance  

measurements place the striking system 50 
million light-years away from Earth. 
    Nature rarely displays such an extravagant 
deep-sky object as the Splinter Galaxy. 
Stretching almost half the Moon’s apparent 
diameter, Draco’s edgewise showpiece is 
clad with silhouetted light and shadow—a 
tempting circumpolar target through most 
any backyard telescope. 
    While scanning this part of the sky be sure 
to hunt beyond NGC 5907’s boundaries and 
explore many of the constellation’s other top 
treasures. Trophies include the Spindle Gal-
axy (M102), Cat’s Eye Nebula (NGC 6543), 
and the Lost-In-Space Galaxy (NGC 6503).    

 

The slender form of NGC 5907 is apparent in 
this fine image by Brad Ehrhom and Adam 

Block (NOAO/AURA/NSF), which stresses the 
appearance through 10-inch or larger back-

yard telescopes. South is up in this view.  

NGC 5907 
The Splinter Galaxy is one of Draco’s top treasures. 
By John W. Siple 

 

F 
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HAWC-Eye on the Sky 
 

 The most violent phenomena in the Universe—blazars and gamma-ray bursts—are in the sights of a brand new 

wide-field telescope that began monitoring the heavens high in the mountains of Mexico on August 1, 2013. 

 

     Called the High-Altitude Water Cherenkov (HAWC) Observatory, the 

brand new instrument will observe gamma rays (the Universe’s most ener-

getic photons) and high energy cosmic rays (protons and nuclei with ener-

gies higher than 100 billion electron volts, or 100 GeV). 

 

     For comparison, visible light at a green wavelength of 532 nanometers 

has an energy of slightly more than 2 electron volts (2 eV). “The photons 

we are looking at are 100 billion to 100 trillion times more energetic than 

visible light,” explained Gus Sinnis, the physicist at Los Alamos National 

Laboratory in New Mexico who is overseeing the scientific analysis of 

HAWC data. Their wavelengths are smaller by the same enormous factors.  
 
     “At these energies, photons behave more like particles than waves,” he continued. “Looking at the cosmos at such 

extraordinarily high energies filters out normal stars and galaxies, letting us see only the most extreme objects imag-

inable.” Blazars are active galactic nuclei—supermassive black holes a million times more massive than the sun that 

generate intense radiation as material falls into them—with jets pointed at us. Gamma-ray bursts originate from a 

class of supernovae (exploding stars) with jets pointed at us, or from merging neutron stars. 
  

A telescope made of  water 
     Extraordinary energies call for extraordinary detectors—and HAWC looks like no ordinary telescope. For one 

thing, it does not form an image, so there are no lenses or mirrors. Instead, the instrument consists of an array of gi-

gantic corrugated steel tanks—each 4.5 meters deep and 7.3 meters across—filled with ultrapure water. At the bot-

tom of each tank are four photomultiplier tubes sensitive to ultraviolet light, one in the center and three more in an 

equilateral triangle around it. 

 

     Here’s the basic idea: When an energetic gamma ray or cosmic ray plows into Earth’s atmosphere, it collides with 

a nucleus of an air atom or molecule. The collision produces energetic electrons, positrons, muons, and other 

charged subatomic particles traveling downward through the air at nearly the speed of light, which in turn hit other 

nuclei. In an instant, the shower multiplies to millions of subatomic particles, spreading out to a pancake shape a few 

hundred meters across when it reaches the ground. 

 

     When such a pancake of subatomic particles sweeps across the array of HAWC water tanks, the charged particles 

are traveling faster than the speed of light in water. Thus, inside the tanks, they produce a cone of Cherenkov radia-

tion: mostly ultraviolet light beamed in the forward direction. “Basically, Cherenkov radiation is the electromagnetic 

equivalent of a sonic boom (from a plane traveling faster than the speed of sound in air),” Sinnis explains. It is these 

flashes of ultraviolet light that the photomultiplier tubes detect. 
 

What can be learned 
      Timing the order in which the photomultiplier tubes detect the Cherenkov radiation to less than a nanosecond 

reveals essential astronomical data. For example, gamma rays tend to produce flashes of light that are brightest near 

the center of a particle shower and decrease in intensity radially, whereas cosmic ray air showers tend to create a 

messy or blotchy “footprint.” And although HAWC observes the entire sky 24/7 and there is no steering or pointing 

mechanism, it is possible to determine the direction from which a pancake of particles came to within an angular 

accuracy as fine as 0.2 degree (about half the diameter of the full moon). 
(Continued on page 9) 
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      HAWC’s wide field of view and continuous operation are essential to capture rare, short duration phenomena 

such as gamma-ray bursts. When all the tanks are completed in 2014, HAWC will detect 20,000 cosmic ray air 

showers each second, which requires recording 500 megabytes of data each second. HAWC runs continuously, so 

data are calibrated, reconstructed, and analyzed in real time by a farm of computers at the remote, high-altitude site, 

sending out prompt alerts to astronomers observing at other wavelengths worldwide in the event of a transient. 

 

      Why and how do astronomical objects emit such energetic radiation and particles? Replied Sinnis: “This is a 

great question and one we are seeking to answer!”  –Trudy E. Bell, M.A. 
  

Further reading: Construction and operation details about HAWC appear at the HAWC website at http://www.hawc

-observatory.org/ and the sensitivity is described in a soon to be published paper arXiv:1306.5800.  

  
The University of California High-Performance AstroComputing Center (UC-HIPACC), based at the University of California, Santa Cruz, is a con-
sortium of nine University of California campuses and three Department of Energy laboratories (Lawrence Berkeley Laboratory, Lawrence Liver-
more Laboratory, and Los Alamos National Laboratory). UC-HiPACC fosters collaborations among researchers at the various sites by offering 
travel and other grants, co-sponsoring conferences, and drawing attention to the world-class resources for computational astronomy within the 
University of California system. More information appears at http://hipacc.ucsc.edu  

 

 

Array of 115 water tanks of the High-Altitude Water Cher-

enkov (HAWC) Observatory as it appeared on September 13, 

2013. When completed in early 2014, it will have 300 tanks. 

HAWC is at an altitude of 4,100 meters on the flanks of the 

Sierra Negra volcano near Puebla, Mexico. It is an interna-

tional collaboration of over 20 institutions in the U.S. and 

Mexico. In the background is Pico d’Orizaba, a dormant 

volcano with an elevation of 5,635 meters (the highest peak 

in North America outside of Alaska).  

 

Credit: Benemérita Universidad Autónoma de Puebla  

  

 

 

 

 

 

 

 

 
 

Each corrugated steel tank in HAWC is 7.3 meters across and 4.5 

meters deep. It contains a bladder filled with ultrapure water. At 

the base are four photomultiplier tubes. This diagram shows a 

charged particle (red line) passing through a tank and emitting 

Cherenkov radiation (green lines). 

 

Credit: Image created by Brian Baughman of the University of 

Maryland and Segev Benzvi of the University of Wisconsin  using 

the GEANT4 detector simulation code.  
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High-energy Spy 

By Dr. Martin C. Weisskopf 

 
The idea for the Chandra X-Ray Observatory was born only one year after Riccardo Giacconi discovered the first celestial X-ray 

source other than the Sun. In 1962, he used a sounding rocket to place the experiment above the atmosphere for a few minutes. 

The sounding rocket was necessary because the atmosphere blocks X-rays. If you want to look at X-ray emissions from objects 

like stars, galaxies, and clusters of galaxies, your instrument must get above the atmosphere.   

 

Giacconi’s idea was to launch a large diameter (about 1 meter) telescope to bring X-rays to a focus. He wanted to investigate the 

hazy glow of X-rays that could be seen from all directions throughout the sounding rocket flight.  He wanted to find out whether 

this glow was, in fact, made up of many point-like objects. That is, was the glow actually from millions of X-ray sources in the 

Universe. Except for the brightest sources from nearby neighbors, the rocket instrument could not distinguish objects within the 

glow. 

 

Giacconi’s vision and the promise and importance of X-ray astronomy was borne out by many sounding rocket flights and, later 

satellite experiments, all of which provided years-, as opposed to minutes-, worth of data. 

 

By 1980, we knew that X-ray sources exist within all classes of astronomical objects. In many cases, this discovery was com-

pletely unexpected. For example, that first source turned out to be a very small star in a binary system with a more normal star. 

The vast amount of energy needed to produce the X-rays was provided by gravity, which, because of the small star’s mass 

(about equal to the Sun’s) and compactness (about 10 km in diameter) would accelerate particles transferred from the normal 

star to X-ray emitting energies. In 1962, who knew such compact stars (in this case a neutron star) even existed, much less this 

energy transfer mechanism? 

 

X-ray astronomy grew in importance to the fields of astronomy and astrophysics. The National Academy of Sciences, as part of 

its “Decadal Survey” released in 1981, recommended as its number one priority for large missions an X-ray observatory along 

the lines that Giacconi outlined in 1963. This observatory was eventually realized as the Chandra X-Ray Observatory, which 

launched in 1999. 

 

The Chandra Project is built around a high-resolution X-ray telescope capable of sharply focusing X-rays onto two different X-

ray-sensitive cameras. The focusing ability is of the 

caliber such that one could resolve an X-ray emit-

ting dime at a distance of about 5 kilometers!  The 

building of this major scientific observatory has 

many stories.  

 

Learn  more  about  Chandra at: 

 www.science nasa.gov/missions/chandra.   

Take kids on a “Trip to the Land of the Magic Win-

dows” and see the universe in X-rays and other in-

visible wavelengths of light at spaceplace nasa.gov/

magic-windows. 

 
Dr. Weisskopf is project scientist for NASA's 

Chandra X-ray Observatory. This article was pro-

vided by the Jet Propulsion Laboratory, California 

Institute of Technology, under a contract with the 

National Aeronautics and Space Administration. 
 
Caption: 

Composite image of DEM L50, a so-called super-

bubble found in the Large Magellanic Cloud. X-ray 

data from Chandra is pink, while optical data is 

red, green, and blue. Superbubbles are created by 

winds from massive stars and the shock waves pro-

duced when the stars explode as supernovas. 

Space Place partners’ article  Originally Published June 2013 



January 2014 

Jan 03 Friday Downtowner’s Luncheon Kell’s 112 SW 2nd Ave, Portland, OR 97204 Noon 

Jan 03 Fri Rooster Rock Star Party Rooster Rock State Park Dusk 

Jan 04 Saturday Haggart Public Night Haggart Observatory Dusk 

Jan 06 Monday Board Meeting OMSI Classroom 1 7pm 

Jan 08 Wednesday Astro-Imaging SIG 
Oak Hills Church,  

2800 NW 153rd Ave,  Beaverton 
7pm 

Jan 18 Saturday Telescope Workshop Technical Marine Service Building 10am-3pm 

Jan 20 Monday New Members SIG OMSI Planetarium 6:30pm 

Jan 20 Monday General Meeting OMSI Auditorium 7:30pm 

Jan 22 Wednesday Cosmology SIG No Meeting This Month 7pm 

Jan 24 Fri Rooster Rock Star Party Rooster Rock State Park Dusk 

Jan 25 Sat Stub Stewart Star Party Stub Stewart State Park Dusk 

 

http://www.rosecityastronomers.org 

Rose City Astronomers 

Oregon Museum of Science and Industry 

1945 SE Water Ave 

Portland, OR 97214-3356 

December 2013 

Dec 02 Monday Board Meeting OMSI Classroom 1 7pm 

Dec 06 Friday Downtowner’s Luncheon Luc Lac Vietnamese Kitchen 835 SW 2nd Ave., PDX Noon 

Dec 11 Wednesday Astro-Imaging SIG Beaverton Public Library 7pm 

Oct 14 Saturday Telescope Workshop Technical Marine Service Building 10am-3pm 

Dec 16 Monday 
Holiday Potluck and 

Swapmeet 
OMSI Auditorium 7:30pm 

Dec 18 Wednesday Cosmology SIG No Meeting This Month 7pm 

Dec 28 Saturday Haggart Public Night Haggart Observatory Dusk 

Note: New Meeting 

Location. 


