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What will you be doing in 2009? okay, so 
that’s a pretty general question, but it’s rele-
vant if you’re at all interested in astronomy.

Two agencies — UneSCo and the 
International Astronomical Union — have 
declared 2009 to be the International Year of 
Astronomy (IYA). Why? Because 400 years 
ago the newly invented telescope was first 
turned toward the sky. 

Galileo Galilei gets the credit for being the 
first to use a telescope for astronomical pur-
poses, though he certainly didn’t invent it, 
and it’s even possible he wasn’t the first to 
gaze skyward with one. But he was the first, 
as far as we know, to publish his observations.

His book — Sidereus Nuncius — was 
printed in march 1610. In it, Galileo 
described his telescopic observations during 
1609 of the moon, the stars, and jupiter’s four 
bright moons. If you’re up on your Latin (or 
if you’d just like to look at some of his sketch-
es), there’s a digital copy online in the rare 
Book room.

fast-forward four centuries to the year-
long celebration of astronomy that’s about to 
begin. In early june 2008, more than 900 sci-
entists, exhibitors, press, and members of the 
American Astronomical Society (AAS) and 
the Astronomical Society of the Pacific gath-
ered in St. Louis, missouri. Among other 
things they discussed ideas and crafted strate-
gies to ensure that millions of people around 
the world become involved in the festivities. 

As you would expect, your ASP is in the 
forefront of this program, with four signature 
IYA projects (see page 14). But I know that as 
Society members, you’ll also want to be out 
in front of the activity curve. That’s why this 
special issue of Mercury features a number of 
different ideas and programs suitable for the 
IYA2009. All of the articles are based on 
poster sessions or presentations during those 
june meetings. 

But in fact, you should think of this issue 
as a teaser. In St. Louis there were more than  
60 presentations and 75 posters that were 

either IYA-themed or at least touched on 
concepts applicable to the IYA2009 — and 
only eight of them are included here. So if 
you missed the ASP meeting, or if you 
attended but are struggling to remember the 
details of some of the excellent sessions, I 
urge you to get the full story by ordering a 
copy of the meeting’s Conference Proceedings 
(see our advertisement on page 35.) 

The IYA2009 isn’t just for professional 
astronomers and astrogeeks, though they’re 
invited, too. It’s for everyone. With projects 
ranging from a 100-hour-long, worldwide 
star party to a build-it-yourself replica of 
Galileo’s telescope, there’s sure to be some 
activity that’ll tweak everyone’s interest. 

So even if you’re more of a lurker than a 
joiner, you’ll want to take part. Start thinking 
about how you can participate. There are less 
than five months to the official start of the 
IYA2009.

Paul deans, editor
editor@astrosociety.org
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first word

At the risk of sounding like a proselytizer, please let me ask: 
do you have a personal relationship with . . . the sky?

Since you’re reading this and no doubt are an ASP 
member, the answer is probably yes. Beyond the computer-driven 
telescopes, the educational programming, the cutting-edge 
research, and keeping track of the latest discoveries (or however 
your involvement in astronomy manifests itself), what it all proba-
bly boils down to, when you clear away all the accouterments, is 
that singular sense of wonder you felt at some time, somewhere 
along the line, under a dark sky bristling with stars. The universe 
made manifest, in a way that created a very personal, human con-
nection between you and it.

So what are you doing to spark that feeling in others?
during the recent fourth of july weekend, I had an opportunity 

to “walk the walk” in Yellowstone national Park. You see, ten years 
ago, when I worked at the nearby museum of the rockies in 
Bozeman, montana, I convinced the Interpretation division of the 
Park to let me bring down a motley crew of amateur astronomers 
and museum staffers with assorted telescopes for three weekends 
during the summer season, setting up shop at the madison 
Campground, and showing Park visitors that “other” natural 
resource protected within its environs: the pristine night sky 
stretching overhead on every clear night.

After a few years, they let us do astronomy presentations during 
the evening ranger talks at madison on the weekends we were “in 
residence,” and we made full evenings of it. They kept inviting us 
back, and this summer marked the tenth year of observing week-
ends. I moved on from the museum in 2005, but a trio of enthusi-
asts — Ivy merriot, rob Bargatze and david Binnewies — keep the 
program going. each summer I try to make it out for one of the 
observing weekends to do what I can to lend my support.

This year, my available weekend fell during the fourth, and that 
friday evening I was in the Park with my compadres, regaling a 
large camping crowd with tales of the constellations, the latest news 
from the Phoenix lander (water ice, they say!), just how many red 
spots jupiter has these days and what’s happening to them, what 
galaxies and globulars and planetary nebulae are available for view-
ing, and other breaking news from the universe. Alas, the sky was 
scuzzy, though I jabbered long enough for a brief clearing to occur, 
and the crowd got a few good views of things before stumbling off 
to their tents and campers.

But the sky usually behaves for at least one night of the week-
end, and Saturday night was clear and beautiful. After 45 minutes 
of me holding forth about how Galileo and his telescope paved the 
way for our current view and understanding of the cosmos, we all 
strolled down to the telescopes to see it for ourselves. A golden, 
sliver moon in Leo was setting, with mars and Saturn close behind. 

jupiter blazed just behind the Teapot of Sagittarius, Scorpius 
dragged its tail along the mountainous southern horizon, the 
Summer Triangle sparkled overhead, and the glittering milky Way, 
that river of the sky, rose up across the east, grainy and glorious.

Telescopes were aimed everywhere, showing long lines of oohers 
and aahers one celestial gem after another: jupiter, the tinted dou-
ble star Albireo, the diamond-like components of mizar, the 
Whirlpool Galaxy, the Great Globular Cluster in Hercules, the 
Lagoon, the ring, the Wild duck Cluster, and more. Green laser 
pointers crisscrossed the sky like light sabers, pointing out constel-
lations and passing satellites, chasing fleet meteors, and directing 
attention toward a fantastically bright and spooky Iridium flare that 
blossomed briefly in the southwest.

And when the crowd drifted away at last after a long day (and 
night) in the Park, the telescopists and a handful of diehards con-
tinued under the dark and star-shot sky, using nebular filters to 

A Personal Sky
Share your sense of cosmic wonder with others on a regular basis.

by James G. Manning
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6 Mercury summer  2008

bring out details in the Veil and hunting dust lanes in the 
Andromeda Galaxy, red giants in the double Cluster in Perseus, 
and features in the cloud bands of jupiter, before packing up in the 
wee hours of the morning. 

What a night!

And what still surprises me, year after year — even more than 
the glorious sky — is how enthusiastic and appreciative are the 
crowds of visitors with whom we share that sky and the individuals 
we help to make a personal connection to a cosmos they seldom, if 
ever, see so well from home. If there’s anything that can trump 
those amazing views of the Yellowstone night sky, it’s the gratifica-

tion of helping others have that same cosmic epiphany that was 
once sparked in us.

The experience always reminds me of those lines of oscar 
Hammerstein that served as a prelude to one of his Broadway 
tunes:

 
A bell’s not a bell ’til you ring it.
A song’s not a song ’til you sing it.
Love in your heart wasn’t put there to stay;
Love isn’t love ’til you give it away.
 
do you love the sky? Then give it away. Share it with others, ini-

tiate those human connections with the universe, and help friends 
and strangers alike make the sky a personal one. It will only make 
your own connection stronger and more meaningful.

The ASP is working in the same vein with a new feature for 
members called Astronomy Beat. Twice monthly we’ll post an insid-
er’s view on the joy of doing astronomy, offering personal perspec-
tives on astronomical discovery, education, observing, and other 
facets of our collective passion for the universe. Please pay a visit to 
Astronomy Beat, and let’s use it to rub elbows with each other and 
the cosmos — and to give to each other a personal gift of the sky 
that we love. 

JAMES G. MANNING (jmanning@astrosociety.org) is the Executive Director 
of the Astronomical Society of the Pacific.

first word

Oceanside Photo & Telescope
918 Mission Avenue, Oceanside, CA 92054

With over 25 years experience
working with countless universities and colleges,

we have crafted programs to address every level
of the science of astronomy. When 

you’re looking for astronomy
equipment, we have a

universe of choices. 
Call or visit our 

website for 
more info.

www.optcorp.com

CLASSROOM
GO BEYOND THE

  

Do you love the sky? Then give it 

away. Share it with others . . . and 

help make the sky a personal one. 

http://www.astrosociety.org/mercury/astrobeat
mailto:jmanning@astrosociety.org
http://www.optcorp.com
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astronomer’s notebook

This coming year is the International Year of Astronomy. 
The overarching goal of this celebration is that: “All 
humans should realize the impact of astronomy and basic 

sciences on our daily lives, and understand better how scientific 
knowledge can contribute to a more equitable and peaceful soci-
ety.” Within this larger framework the IYA Committee is hoping 
to “stimulate worldwide interest, especially among young people, 
in astronomy and science under the central theme The Universe: 
Yours to Discover.” In my opinion, the best way to do this is to 
involve students (and other citizens) in performing real science.

But how, you ask? during this past year I’ve kept a running log 
of interesting projects culled from a number of educational and 
popular publications. These run the gamut from relatively cheap to 
modestly expensive. There are a number of ways that these projects 
can be grouped; I have chosen to break them down by the kinds of 
activities involved. The only caveat here is that these projects 
involve human participation, not simply lending time on your 
home computer to a scientific unit.

Search, Discover, and Classify
It can be argued that the first 300 years or so of astronomical sci-
ence involved mainly the identification and classification of objects. 
In the last 100 years or so, there has been much more emphasis on 
understanding phenomenon in the context of physical laws. But 
there is still a need in many projects to have people examine and 
classify observational data. There are opportunities to participate, 
from the comfort of your home or school, in scientific “identifica-
tion and classification” using real data. These require a personal 
computer with an Internet connection, a short training session, and 
an eye for detail. 

If the solar system is your passion, science opportunities abound. 
You can scan images from the Solar and Heliospheric observatory 
(SoHo) and add to our database of known or suspected comets at 
SoHo Comets. At Stardust@home, you can search for interstellar 
dust particles in the aerogel that flew on the Stardust mission using 
a virtual, on-line microscope. And at nASA’s Clickworkers site, you 
can search for and mark martian craters, classify martian craters or 
landforms, search for honeycomb geological structures near the 
Hellas Basin on mars, or mark asteroid craters from neAr images.

Looking for a project that takes you deeper into space? You can 
help astronomers identify and classify galaxies in images from the 
Sloan digital Sky Survey at Galaxy Zoo. While the first phase of this 
project is over (though you can still identify and classify galaxies if 
you wish), a second phase involving studies of merging galaxies will 
be up and running soon and volunteers are still needed. or if you’re 

interested in exoplanets, you can help identify and characterize 
planets around other stars in the Systemic Project. 

Radio Astronomy: Make It and Use It
do you like putting circuits together, building hardware, and then 
testing and trouble-shooting the equipment? nASA sponsors two 
projects that allow you to build your own radio telescope, which you 
can use to collect and analyze data. You can contribute observations 
made at any time, and there are also announced coordinated 
observing sessions. 

The InSPIre Project contributes to our understanding of earth’s 
atmosphere and its interactions with solar radiation. In order to 
participate, you must purchase and construct the InSPIre receiver 
box and construct a simple antenna to collect very low frequency 
(VLf) waves created by lightning strikes. These VLf waves propa-
gate through earth’s atmosphere, and observations of VLf waves are 
vital to understanding atmospheric properties as a function of     
altitude, time of day, and season. 

The receiver itself costs $88, including shipping and handling. 
depending on how sophisticated you wish to make your antenna, 
you can expect that another $30–$60 will complete the system. 
You’ll also need either an analog cassette recorder or a computer 
with a sound card to collect and store your data. A simple software 
package allows you to view and analyze your data before you      

Citizen Science: 
Making Real Contributions to Astronomy 
You can contribute to real astronomical science in a surprising number of ways.

If you’d like to classify previously unidentified craters on Mars, then 
NASA’s Clickworkers might be a good project for you.
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by Jennifer Birriel

http://ares.nrl.navy.mil/sungrazer
http://stardustathome.ssl.berkeley.edu
http://clickworkers.arc.nasa.gov/top
http://galaxyzoo.org
http://oklo.org
http://image.gsfc.nasa.gov/poetry/inspire
http://clickworkers.arc.nasa.gov/top
http://mars.jpl.nasa.gov/mgs/overview
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contribute it to the InSPIre  database. 
If you’d like to make contributions to the understanding of the 

Sun and jupiter, radio jove is a good choice. The radio jove project 
allows participants to add to the temporal database of jupiter’s 
storm activity, solar activity, and solar radio emissions, and even 
make some very basic observations of radio emissions from the 
milky Way. A webpage on the radio jove site has a few of the 
sounds of space.

The radio jove receiver box, basic antenna cables, and software 
for data display and analysis currently runs $205 plus shipping and 
handling if you want to assemble the electronics on your own. for 
an additional charge you can purchase a pre-assembled receiver box. 
The radio jove antenna is portable but is fairly large. Participants 
are encouraged to observe as often as they wish, as well as contribute 
data during coordinated observing periods and compare their data 
to that of others. 

Optical Astronomy: From the Solar System to the Stars
What if you have a telescope, maybe a CCd system, and an interest 
in making contributions to science? There are several organizations 
that would be interested in your services. 

The American Association of Variable Star observers (AAVSo) 
has observing programs that range from visual observations to CCd 
photometry of variable stars; nova and supernovae searches; and 
sunspot observations. The Association of Lunar and Planetary 
observers (ALPo) has observing programs for the Sun, moon, 
planets, comets, meteors, and eclipses. If you want to look for tran-
siting exoplanets, the Transitsearch organization is looking for you. 
The International occultation Timing Association (IoTA) is inter-
ested in amateur contributions to the field of lunar (and asteroid) 
occultations and grazes. for each organization listed here, there are 
analogous european organizations that also encourage and accept 
such observations!

Save Our Skies
In the United States, one of the main themes of the IYA2009 is 
“dark Skies are a Universal resource” (see page 30 for an article on 
this topic). just as many plant and animal species are disappearing 
from our planet, stars and galaxies are disappearing from our night 
sky. The first step toward stopping, and eventually reversing, this 
trend is educating the public. 

dark sky projects such as Globe At night (usually scheduled 
around late february through early march) and the Great World 
Wide Star Count (running october 20–november 3, 2008) are a 
great way to educate yourself and others about our vanishing sky. 
These projects teach participants some basic sky-observing tech-
niques such as identifying constellations and estimating stellar 
brightness. The results each observer provides become part of an 
annual database of sky conditions, and the results are available on 
the Web. 

Though the actual observing windows of these projects are limit-
ed, students can study the far-reaching impacts of light pollution 
prior to observing. Students will discover that the impact of light 
pollution goes well beyond the loss of our beautiful night skies. 
Teachers can encourage students to investigate the negative impact 
on wildlife (see A Silent Cry for dark Skies and an article on 

humans and the economic implications of wasted energy). 
These projects are easy enough that even elementary and middle 

school students can participate in them. At the high school, college, 
and university level, such projects are representative of the type of 
interdisciplinary work that can involve students in physics, biology, 
and environmental science. depending on how far in advance plans 
are made, college students could implement a “service learning” 
project in which they reduce light pollution and energy waste on 
their campus or in their community. 

Pick a Project and Start Contributing
As you might expect, a special citizen science project is being devel-
oped for the International Year of Astronomy. It will actually run for 
nearly two years and asks that you monitor the unusual, long-period 
eclipsing variable star epsilon Aurigae. To learn more about this 
project, see “Citizen Science in the IYA” on page 26.

no matter where you live or what your age, you can participate 
in real science as a citizen. If you’re an educator, get your students 
involved. If you have children, pick something you can do as a   
family. Get started and remember: It’s your universe, so go ahead 
and discover it … or help someone else do the same! 

Astrophysicist JENNIFER BIRRIEL is an Associate Professor of Physics at 
Morehead State University in Kentucky. She has recently started both the 

INSPIRE and Radio Jove Projects and plans to engage more students in 
“Citizen Science” projects.

Most people observe Jupiter in visible light. Why not try something 
different and “listen” to the planet via radio astronomy?
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http://radiojove.gsfc.nasa.gov
http://radiojove.gsfc.nasa.gov/observing/sample_data.htm
http://www.aavso.org
http://alpo-astronomy.org
http://alpo-astronomy.org
http://www.transitsearch.org
http://www.anomalies.com/iotaweb/index.htm
http://www.globe.gov/GaN
http://www.windows.ucar.edu/citizen_science/starcount
http://www.windows.ucar.edu/citizen_science/starcount
http://www.astrosociety.org/education/publications/tnl/74/74.html
http://www.darksky.org
http://hubblesite.org/newscenter/archive/releases/2008/06/image/b/
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planetary perspectives

This past year’s ‘tour of duty’ away from my home institution 
in Boulder, Colorado, found me in Washington, dC, which 
gave me a valuable opportunity to work with many very tal-

ented and dedicated people at nASA Headquarters. one of the 
associated treats of living and working in our nation’s capital has 
been the ability to enter the doors of the Smithsonian Institution 
museums whenever I want. Given my intertwined passions for both 
rocks and rockets, I couldn’t let pass the opportunity to soak up as 
much of the Smithsonian experience as a year’s stay would allow.

It is literally true that when I was not away on travel, not a week-
end went by without a visit to the national museum of natural 
History. Probably because of my early interest in things paleontolog-
ical, it’s not surprising that the exhibits of fossils spanning the story 
of life on earth were the focus of a lot of my attention. (I remember 
my dad carrying me through the very same Smithsonian natural 
History museum when I was three years old, and my first-grade 
teacher once sent me down the hall to lecture the sixth graders on 
dinosaurs.) 

There’s a planetary science connection here, of course. 
Untangling the very earliest evidence of surface water, the appear-
ance life on our planet, and the oxygenation of the atmosphere; 
what that tells us about the evolution of the earth’s environment; 
and the ultimate search for fossil evidence of early martian biota, 
are all closely related endeavors. You can’t help but be awed by the 
scope of time when contemplating the gulf that separates our lush 
world from the 2.5-billion-year-old stromatolite in front of you.

displays of some not-so-old bones also served a research pur-
pose for me. After a day of collecting fossils at the famous Calvert 
Cliffs of maryland, where 8- to 12-million-year-old marine sedi-
ments leave the beaches awash in fossil shells, shark teeth, and 
marine mammal bones, I came to possess the vertebra of some 
unknown marine mammal. dolphin? Whale? Sea cow? A quick trip 
to the hall of skeletons for visual comparison verified that I had 
found the lumbar vertebra of a young whale.

The public display of the Smithsonian’s meteorite collection is 
one of the finest in the world. I found it incredibly synergistically 
satisfying spending a few hours looking through the collection, fol-
lowed up at home referencing a text book or research paper for 
questions raised by what I had seen, and then returning to the 
exhibit to look at the samples anew. It’s amazing how helpful and 
intellectually stimulating this iterative process of observe, question, 
reference, observe again, and ask further questions has been for me.

Alongside the meteorite exhibit, and along the way to the halls of 
terrestrial geology, are four samples brought back from the most 
incredible geology field trips ever taken. I’ve seen a lot of moon 
rocks, but short of some up-close-and-personal time in the lunar 
curatorial facility at the johnson Space Center, you’ll not see better-

displayed Apollo lunar samples than those at the national museum 
of natural History. A keen eye and a nose to the glass case will pick 
out some pretty amazing features, if you know what to look for. 

Besides being older than any terrestrial rock you’ll ever see, these 
lunar emissaries preserve evidence of their exposure to the space 
environment on the lunar surface. That evidence includes ‘zap pits,’ 
which are small glass-lined craters formed by the impact of micro-
meteorites. There’s a nice example of one on the Apollo 16 sample of 
highlands breccia. (I have to admit that I didn’t spot it right away — 
it took several visits and a bit of studying before I noticed it.)

I had a similarly fun and related revelation at the national Air 
and Space museum. I had been talking with a colleague at marshall 
Space flight Center about the utility of employing the surfaces of 
the Surveyor 3 camera, brought back by the Apollo 12 astronauts, as 
a sort-of long-duration exposure experiment to tell us about the flux 
of impacting micrometeorites on the moon. This would improve 
constraints in hardware designs for long-term stays at a lunar base. 
We had just begun to try to figure out where that camera was stored 
when I stumbled across it in a display case at the Air and Space 
museum. America’s attic to the rescue again!

If you’re looking for national treasure in Washington, dC, then 
be sure to include a visit to the museums of the Smithsonian 
Institution. And if you can, go back again and again. You’ll be 
amazed at what you’ll discover. 

DANIEL D. DURDA is a Principal Scientist in the Department of Space Studies 
at the Southwest Research Institute in Boulder, Colorado.

Weekends at the Smithsonian
From ancient rocks to space technology, the “nation’s attic” has it all.

by Daniel D. Durda

Generations of impacts have shattered and melted the Moon’s surface, 
sometimes welding together new rocks called breccias. In Apollo 16 sample 
67915, you can even see ‘zap pits’ caused by tiny micrometeoroid impacts.
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http://www.si.edu
http://www.mnh.si.edu
http://www.mnh.si.edu
http://mineralsciences.si.edu/collections/meteorites.htm
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no one knows what dark matter is, nor has anyone detected it 
directly, but there seems to be a lot of it in the universe, out-
weighing ordinary matter by about 4 to 1. Countless observa-

tions have shown indirectly that there must be something out there 
— unseen, not behaving like ordinary matter, and not generating 
much of any kind of energy — or else the universe would look radi-
cally different. for example, galaxies would fly apart without the  
gravitational tug from dark matter holding them together. fritz 
Zwicky of Caltech realized this back in 1933, marking the “discovery” 
of dark matter. By the 1990s, observations of galaxy clusters were 
revealing hot X-ray-emitting gas between galaxies, attracted and ener-
gized by some unseen entity. 

dark matter could be just that — really dark ordinary matter, such 
as burned out stars and planets too dim to detect (collectively called 
mACHos). While feasible, studies of Big Bang nucleosynthesis sug-
gest that mACHos would comprise only a small fraction of dark mat-
ter. The leading candidates for dark matter are theoretical particles: 
axions, which would be smaller than an electron, and WImPs (weakly 
interacting massive particles).

All the theories could be right. one doesn’t necessarily rule out the 
other. dark matter is just a name given to all that stuff we cannot 
detect. What’s intriguing about the theorized particles, however, is the 
implication that dark matter isn’t something that’s just out there, bil-
lions of light-years away. dark matter, like ordinary matter, should be 
all around us. So in a quest to detect dark matter, scientists are turn-
ing their telescopes to the brightest object around — the Sun.

The Sun, in fact, could be a dark-matter dynamo, blasting axions 
toward earth as freely as UV rays. If so, Hugh Hudson of the 
University of California, Berkeley, said that there should be a way to 
detect axions with the current fleet of X-ray solar satellites in orbit. 
Hudson proposed this idea at the recent American Astronomical 
Society meeting in St. Louis.

Axions became a leading dark-matter candidate indirectly. These 
particles were first proposed in 1977 to resolve certain problems in 
quantum chromodynamics — where “problem” means that observa-
tion didn’t match theory. If axions are the fix in quantum chromo-
dynamics then, by extension of this theory, they must have been 
created in abundance during the Big Bang.

Axions might also be created in the Sun’s core, from X-rays scat-
tering off electrons in the presence of magnetic fields. They’d migrate 
to the Sun’s surface where magnetic fields convert some of them back 
to X-rays. Hudson said that two satellites, nASA’s rHeSSI and japan’s 
Hinode, could detect the X-ray contribution from axions with dedi-
cated observations. 

The signature would be a bright spot of X-rays at roughly 4 keV, 
centered on the Sun’s core. The theory is certainly legitimate, said Karl 
van Bibber of Lawrence Livermore national Laboratory, who leads 

the earthbound Axion dark matter experiment (AdmX). The only 
problem is our uncertainty of the Sun’s magnetic field strengths, 
which could lead to varying interpretations of the X-ray observations. 
“But first, let’s see if there’s a spot,” von Bibber said, “then pursue this 
interesting technique further.”

Cern, the particle accelerator facility in Switzerland, has an 
experiment to detect solar axions on earth by converting them to 
X-rays with its own magnet. Here the magnetic field is well 
defined, but the chance of detection is low: The conversion rate to 
X-rays is inversely proportional to the particle mass, and axions are 
nearly massless.

nASA’s Gamma-ray Large Area Telescope (GLAST), launched this 
june, also might be able to detect axions by using the Sun as a shield. 
distant gamma rays from, say, a black hole jet can’t penetrate the Sun. 
Yet if axions exist, then some of those gamma rays hitting the Sun on 
one side could convert to axions, travel through the Sun, and emerge 
on the other side where magnetic fields convert them back into gamma 
rays. once again, dedicated observing time would be needed to con-
vince scientists this is a real phenomenon, something that’s not likely 
anytime soon with a new scope designed for other types of astronomy.

Also, consider the communications possibility — essentially send-
ing light through walls. With the right magnetic field, we could con-
vert radio waves into axions, beam them through mountainous areas 
or even earth itself, and then covert them back to radio waves for 
static-free reception! dark matter’s calling; are we listening? 

CHRISTOPHER WANJEK is a communications director at the National Institutes of 
Health. It is his opinion that dark matter matters.

The Sun as a Dark-Matter Factory
In the search for elusive dark matter, scientists have an axion to grind.

armchair astrophysics

The RHESSI spacecraft watches the Sun in X-rays and gamma rays.

by Christopher Wanjek
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A  total eclipse of the Sun is one of nature’s most spectacular 
events, and people will travel many thousands of miles for a 
chance to see a few minutes of totality. In 1918, California’s 

Lick observatory carried out such an expedition, as recounted by 
W. Wallace Campbell in the Publications of the ASP for August 1918.

The eclipse of june 8, 1918, was total along a path roughly sixty 
miles wide, which crossed the United States from Washington to 
florida. The Lick astronomers looked for a site between the Cascade 
and the rocky mountains, since traveling farther east was difficult 
during wartime (the US was involved in World War I by this time), 
and the Pacific coast west of the Cascades was subject to fog. 

But another factor also came into play. The observatory’s eclipse-
observing instruments had been taken to russia in 1914 for another 
eclipse, and due to the outbreak of war they had to be left there. They 
were safely stored at the Pulkova observatory, but despite several 
efforts to have them sent back, nothing happened until 1917 when 
they were put on a train to Vladivostok. They arrived there in 
december, and were shipped in march 1918 to Kobe, japan. And 
there, for some reason, they remained until they finally reached the 
observatory on August 21, 1918. 

The Lick astronomers selected Goldendale, Washington as their 
observing site partly because of its proximity to the west coast in case 
their instruments arrived (they didn’t). Campbell described it: “This 
attractive village, of 1200 population, is situated at the end of a branch 
railway, thirty or forty miles east of the Cascade range and . . . very 
close to the central line of the eclipse shadow path. for passengers it is 
but five or six hours from Portland, oregon.” Today one can drive this 
distance in a couple of hours.

Campbell visited there in late April, and through the “generosity of 
mr. and mrs. e.r. morgan . . . was able to make exceedingly comfort-
able living and working arrangements for the expedition . . . mr. and 
mrs. morgan offered to vacate their large and well-furnished resi-
dence and rent it for the use of the expedition.” There was electricity, a 
cellar that would serve as a darkroom, and a large lawn for setting up 
instruments. Campbell accepted the morgans’ offer with enthusiasm, 
and members of the group began arriving around may 20. Various 
instruments, lent to them by other institutions, were rapidly set up.

The remaining worries were weather-related, since on many after-
noons, “the wind velocities were high and the air . . . was full of flying 
dust. These conditions had a tendency to reach their maximum about 
the middle of the afternoons.” Totality was due to occur at about 3 pm.

Campbell continued: “The day of the eclipse will long be remem-
bered by all who were connected with the expedition. The sky had 
clouded late on the night of the 7th, and we may say that it remained 
completely clouded until toward midnight of the 8th, with the impor-
tant exception that a small rift occurred exactly at the critical time 
and place. The clouds uncovered the Sun less than one minute before 

the beginning of totality and they again covered the Sun a few sec-
onds after the end of totality. The small region of unclouded sky con-
taining the totally eclipsed Sun seemed to be absolutely clear, and the 
bluest sky we had seen during the whole of our residence at the sta-
tion . . . . The program of observations went through without appar-
ent hitch.” This must be one of the greatest success stories in eclipse 
expedition history!

As it happened, 61 years later (feb. 26, 1979) Goldendale was again 
in the path of totality. This early morning eclipse swept eastward 
across the US northwest and turned north into Canada. Weather 
prospects were decidedly poor at that time of year, but many people 
went to Goldendale anyway, which was the home of the Goldendale 
observatory (a public education facility). once again the skies were 
mostly cloudy, but cleared for the first 10 to 20 seconds of totality. 
farther east along the path, Walla Walla (where I was teaching) had 
completely cloudy skies. In parts of montana and Canada, it was clear. 

Those living in the northwestern US now await the eclipse of 
August 21, 2017, which will cross oregon, Idaho, and Wyoming on its 
way to Kentucky and South Carolina. (Goldendale will see a deep 
partial eclipse, with 98% of the Sun’s disk covered by the moon.) At 
that time of year the weather should be better than in 1918 and 1979. 
If not, maybe miracles will occur again! 

KATHERINE BRACHER (bracher@whitman.edu) taught astronomy at Whitman 
College in Walla Walla, Washington, for 31 years. Retired in 1998, she currently 

lives in Austin, Texas. Her research focuses on eclipses and the astronomy of the 
ancient world; her other principal interest is early music.

90 Years Ago: An Eclipse Expedition
A Lick Observatory team catches clear skies at just the right time. 

echoes of the past

Lick Observatory astronomers captured numerous images during the 1918 
total eclipse, including this one showing prominences and the inner corona.
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Late last year the two-volume Biographical Encyclopedia of 
Astronomers was published. The product of many years of 
research by numerous authors from around the world, it was 

meant to be the ultimate reference work about those who have made 
a contribution to astronomy over the centuries.

Thus it came as quite a surprise to me when I found no mention 
of one of the most prominent astronomers of the late 18th and early 
19th centuries. Since very little has been written about him in 
english, here is an insight into the long and varied career of johann 
friedrich Wurm.

Wurm was born january 19, 1760, in nuertingen, Germany. His 
mother died in childbirth, a common occurrence at the time. even 
though his early life was not easy, his father provided him with a 
decent education in classical languages. In an age of limited voca-
tional opportunities, Wurm became a Protestant vicar, but by 1800 
he had become a professor of both classical languages and mathe-
matics at the grammar school in Blaubeuren, Germany. In 1807 he 
was employed in the same capacity in Stuttgart, where he remained 
until retiring in 1824 due to an eye disease.

It was his mathematical interest that led Wurm into astronomy. 
He first wrote about the infamous Titius-Bode Law of planetary   
distances in 1787. In his paper, he was the first to put the Law in 
the form of an equation. He pointed out that the Law was not really 
valid, because it should predict a distance of 5.5 units instead of 
four for mercury, a distance halfway between its real distance and 
that to Venus.

The famed mathematician Carl Gauss, in a letter to Baron franz 
von Zach in 1802, argued that if the Law was correct as given, there 
should be an infinite number of allowed orbits between mercury 
and Venus. otherwise one has the problem of explaining why the 
first planet has an ad hoc relationship to the rest of the planets. In 
writing this letter, Gauss was apparently unaware of Wurm’s 1787 
paper, a situation that moved Wurm to remind the scientific com-
munity of his priority. He did this in a letter to Zach, which was 
duly published in the november 1802 issue of Zach’s Monatliche 
Correspondenz (monthly Correspondence), the world’s first astro-
nomical journal.

despite doubts about the Law, many believed there was an 
unknown planet between mars and jupiter. Wurm attended the first 
Astronomical Congress, hosted by Zach in 1798, and even received 
a travel subsidy from his royal patron so that he could attend. Two 
years later Wurm was one of 24 astronomers chosen by Zach to join 
the “Celestial Police” in the hunt for the unknown planet.

once Ceres (the missing planet) had been found in 1801, Wurm 
was one of the first to compute the perturbation of its orbit caused 
by jupiter. This was premature, in the opinion of Zach, as he told 
Gauss in a letter of April 1802. “I am willing to publish Wurm’s 

work in the m. C., although it is useless but just to show that Wurm 
is diligent and willing to do his share. There are so many astrono-
mers who sit back and do nothing regarding Ceres.”

Another of Wurm’s interests was Algol, a famous variable star. It 
was the subject of his first paper, in 1788, which was based on six-
teen months of careful observation of Algol. Twenty years later he 
published a paper in which he carefully compiled data on more than 
50 minima recorded by various observers between 1783 and 1818. 
By the method of least squares (developed by Gauss), Wurm made 
the first accurate determination of Algol’s period: 2d 20h 48m 
58.50s. This period was 0.16 seconds shorter than the one he had 
discovered in the 1780s, and this difference enabled the Prussian 
astronomer friedrich Argelander to demonstrate that the period of 
a variable star could itself be variable — a major advance made pos-
sible by Wurm’s meticulous observations and analysis.

Prior to Argelander, 19 observers made 100 determinations of 
Algol minima, half of which were contributed by Wurm alone — a 
tribute to his diligence and sufficient to consider him a pioneer of 
variable star studies. He also pursued the calculation of parallaxes, 
the determination of planetary masses and diameters, as well as 
photometric and chronological studies.

johann Wurm died in Stuttgart in 1833. despite his notable 
achievements, the astronomical community has forgotten Wurm. 
no asteroid or lunar crater is named in his honor, and even the 
Biographical Encyclopedia is silent. 

CLIFFORD CUNNINGHAM CUNNINGHAM wrote five articles for the 
Biographical Encyclopedia of Astronomers. Research for this article has 

relied almost entirely on German language sources. Thanks to Telse 
Wokersien for her translation of the German material for this column.

Johann Wurm and the Missing Planet
Never heard of Johann Wurm? Sadly, you’re not alone. 

annals of astronomy

by Clifford J. Cunningham

Ceres, the first asteroid discovered, is now called a dwarf planet. The Dawn 
spacecraft is scheduled to arrive at 600-mile-diameter Ceres in 2015.
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Heroes are people we idolize — not in the shallow way portrayed 
by Hollywood but in a manner that shapes our lives and affects 
what we become. Heroes challenge us to do our best.

America thrives on heroes. We have everyday heroes such as fire-
fighters who risk their lives to save others. doctors and nurses some-
times seem to perform miracles to draw a person from the brink of 
death. Space shuttle astronauts risk their lives to do extraordinary 
tasks in space to upgrade and repair the Hubble Space Telescope.

As children, we had countless heroes: legendary figures from his-
tory, athletes past and present, and of course heroes from fictional 
stories (including comics). As we matured, we left behind our child-
hood heroes. But I suspect that many of us entered our professions 
because of an inspirational figure, if not quite a hero.

Ask an astronomer who their heroes are and you’ll probably hear 
a list of who’s who in astronomy: George ellery Hale, edwin Hubble, 
fritz Zwicky, Henry norris russell, Subramanyan Chandrasekhar, 
and many others. I remember being awestruck when martin 
Schwarzschild stopped to give directions to a local restaurant to 
myself and another young astronomer at an astronomy meeting. We 
might ask if contemporary astronomers act more as mentors than 
heroes, but we all can name a few. Among mine are solar and stellar 
astronomers such as david Gray, Bill Livingston, and dimitri 
mihalas; most days I wish I was more like them.

In my astronomy class I mention two heroes faithfully: Cecelia 
Payne-Gaposchkin and Henrietta Leavitt. I mention few astronomers 
by name in my class because I want students to concentrate on con-
cepts rather than names, dates, and factoids. But I mention these 
two regularly, in part to provide role models for my students — 
someone who may inspire them to believe that they can think their 
way through this material, too. “Superheroes” — the Albert 
einsteins and Stephen Hawkings — can be a little intimidating but 
miss Leavitt, for example, seems so much more down to earth for 
the average student.

I rarely hear students today talk about heroes. I wonder if this 
lack short-changes them and us, and if that’s why fewer young peo-
ple are going into the sciences. Perhaps we need to talk with them 
about scientists who affected our lives and gave us direction.

If we were influenced by heroes/mentors who challenged us to 
become astronomers or attracted us to certain disciplines within 
astronomy, can we say the same thing about our instructional 
careers? Ask an astronomy instructor who his or her education 
heroes are, and you will most likely encounter silence. We have all 
had instructors who influenced our own teaching, though more 
likely than not in the form of what not to do. Some of us were fortu-
nate to have instructors who had a unique role in shaping our learn-
ing and how we think about the world. (for me it was ralph 
dressel, a nuclear physicist who, more than anyone else, challenged 

me to think more deeply.) But if most of us spend 30 to 90 percent 
of our professional lives actually teaching, should we not also have a 
guiding light for this part of our selves?

Until I started thinking about this column, I had never considered 
my own education heroes. At a high level, I might mention names 
such as Ausubel, Gowin, novak, Perry, and Piaget — education 
researchers who have shaped our theories of learning. But that’s a  
little too far removed and impersonal for me. rob robbins, Walt 
Bisard, mike Zeilik, and others have led the way in astronomy educa-
tion transformation and are worthy of our respect and gratitude. But 
I need someone whose inspiration keeps me in the trenches when 
the semester starts getting long, students start saying, “Why don’t 
you just tell us what is going to be on the test,” and college adminis-
trators complain once again that I should be teaching more courses 
while simultaneously reducing their financial support for our labs.

Upon introspection, I find I have two or three people that I con-
sider my education heroes. But after some internal debate, I decided 
not to tell you who they are — not because they are not worthy of 
praise, but because I want you to find your own heroes. And if you 
have teacher-education students in your classes, share your choices 
with them. I think everyone can use a hero now and then. 

DAVID BRUNING (david.bruning@uwp.edu) is a Distinguished Lecturer at 
the University of Wisconsin-Parkside. The Green Arrow was his favorite 

childhood superhero.

Who’s Your Hero?
We need role models to guide our teaching, and students need them to motivate their learning.

education matters

by David Bruning

During her career, Henrietta Leavitt provided not only a method for finding 
distances in the universe but also inspiration to countless astronomers.
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At the forefront of sharing the excitement of our exploration 
of the universe for 120 years, the Astronomical Society of 
the Pacific is poised to use its networks and services to 

implement education and outreach programs for the International 
Year of Astronomy (IYA) 2009. The ASP is working with nASA, the 
AAS, noAo, ASTC, and several other astronomical and educational 
organizations on four signature IYA projects:

a) IYA2009 Cosmic Companion, with astronomy activities  
 primarily for amateur astronomy clubs;

b) Galileo Teacher Training Program, designed primarily for  
 in-service teachers;

c) expanding the Informal Universe, to bring astronomy into  
 smaller museums and nature centers; and

d) Cosmic Clearinghouse, an online educational resource for 
 the best astronomy outreach resources and activities.
The overarching goal for these programs is to bring together sci-

entists, educators, and amateurs astronomers to improve science 
education and literacy through astronomy. The Society welcomes 
additional partners who seek to cooperate on IYA programs or work 
with the networks of formal and informal educators and amateur 
astronomers the ASP continues to support. 

IYA2009
Imagine an opportunity to support science education that was 400 
years in the making! Consider the power of an entire year devoted 
to raising the public awareness of astronomy and scientific literacy 
— for teachers and students, for community groups, for the media, 
and for the public at large. This is the essence of the IYA. 

Having been in the forefront of sharing the excitement of the 
exploration of the universe for 120 years, the ASP is poised to play a 
key role in this exciting enterprise, starting in 2009 and continuing 
into the future. With your direct support, we can help millions of 
people (particularly young people) to discover the fascination of 
astronomy, the wonders of the universe, and the importance of    
science education and science literacy.

In 1609, Galileo turned his telescope to the heavens and revolu-
tionized humanity’s understanding of its place in the cosmos. Since 
then new telescopes and other instruments have allowed us to 
expand Galileo’s work and learn more about the universe, its geo- 
graphy, and its destiny, than Galileo could ever have dreamed.

endorsed by the Un, the United nations educational, Scientific 
and Cultural organization (UneSCo), and the International 
Astronomical Union (IAU), the IYA will be a global celebration of 

progress in astronomy and its contributions to society and culture 
during the past four centuries, with the aim of helping people re-
discover their place in the universe through a connection to the sky. 
The astronomy and education communities of countries throughout 
the world are mobilizing for the effort.

US Plans
In the US, the IYA is a once-in-a-lifetime chance to engage the pop-
ulation of the nation through the outreach efforts of scientists, ama-
teur astronomers, educators, museums, after-school programs, parks 
and recreational centers, community groups, nASA, corporations, 
and everyone who believes that a scientifically literate work force is 
the key to an abundant future. US science education lags alarming 
behind other nations, just at a time when the country needs trained 
scientists, engineers, and technicians more than ever. no topic in 
science captures the imagination of young people and conveys the 
fascination of science as effectively as astronomy.

for an entire year the media, the arts, and the educational system 
will share a common interest in the heavens and the mysteries of the 
cosmos. Television specials, musical and dramatic presentations, 
and lesson plans for schools are already being planned. But so much 
more could be done.

ASP’s Education and Public Outreach in the 
International Year of Astronomy
The ASP is poised to implement education and outreach programs for the IYA2009.

societal impact

W
en

dy
 P

ol
lo

ck

by Michael G. Gibbs, James G. Manning, Suzy Gurton, Andrew Fraknoi, Marni Berendsen, Anna Hurst, 
and Vivian White
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The ASP’s Role
Since its founding in 1889 as the first truly national and international 
astronomy organization in the US, the ASP has brought together 
scientists, educators, amateur astronomers, and the public in part-
nerships that bring the excitement of astronomy “down to earth.” 
The ASP is devoted to the improvement of science education and 
literacy through engagement in astronomy and has made this a pri-
mary mission of the organization.

The ASP has been designated an organizational node for the 
IYA by the IAU and is a key US partner for IYA efforts by the 
American Astronomical Society. The ASP’s officers and staff are 
project leaders and partners on key programs and working groups 
for the international and national effort, planning projects that can 
take advantage of our long experience in astronomy outreach and 
our national networks. But if we are to have a truly national impact 
in the US, we must augment our current resources by engaging 
organizations, companies, and individuals who share our vision of 
the opportunity for increased science literacy that 2009 represents.

Signature IYA Projects for the ASP
The ASP invites you to join with us to offer formal and informal 
educators, amateur astronomers, and all those with a passion for 
astronomy, the resources and materials necessary to take full advan-
tage of the IYA and the opportunities for the future that the year 
represents. The ASP is pursuing the following signature projects, to 
be initiated in 2009, and has plans to sustain these efforts beyond.

1. IYA2009 Cosmic Companion: The publication of a suite of 
meaningful and accessible astronomy activities for the IYA, both in 
print and online, linked to nASA’s IYA calendar of monthly themes, 
featured objects, and missions. The materials and activities would be 
adapted for use by a variety of users including amateur astronomers 
engaged in public outreach, teachers meeting science curriculum 
goals in the classroom, and informal educators at museums and 
other venues wishing to enhance their “free choice” science-learning 
opportunities for various audiences. The materials would be made 
widely available with training modules for each version.

2. Galileo Teacher Training Program: The establishment of 
regional centers around the country to train teachers in doing 
hands-on astronomy activities with an IYA focus, beginning with 
the ASP’s Project ASTro sites. The effort will emphasize subjects 
that Galileo observed, such as the moons of jupiter and the phases 
of Venus, and actively engage teachers and students in the process of 

science. The program would send mentor teachers back to their own 
districts with experience and materials for training their colleagues. 

3. Expanding the Informal Universe: The expansion of the 
ASP’s professional development program for informal educators     
at small and medium-sized museums, parks, and nature and envi-
ronmental centers. This would include new distance-learning 
opportunities as well as tools and training to enable these educators 
to provide exciting IYA public and school programs.

4. Cosmic Clearinghouse: The development of a web site to 
serve as an educational clearinghouse for the best astronomy out-
reach resources, activities, images, materials, guides, facilities, and 
events for a variety of target audiences from the casual enthusiast to 
the professional educator. Sections suitable for teachers, museum 
educators, amateur astronomers, after-school providers, family pro-
gram leaders, and other groups would be included, with links to 
existing useful sites as well as directories of materials and informa-
tion about areas in which resources are currently needed. The site 
would be developed for sustainability beyond 2009 as a permanent 
resource for anyone interested in astronomy, space science, educa-
tion, and outreach.

You Can Make It Happen
The IYA2009 signifies a singular opportunity for stimulating public 
awareness of the heavens, of astronomical discovery, and of the 
value of science as a tool for understanding the world. The year 
2009 represents a unique opportunity to spark an interest in the 
next generation of scientists who will take our country and our soci-
ety into the future. We extend a special invitation to join us in sup-
port of the ASP’s initiatives to achieve these goals and establish a 
legacy for future generations. You can make a difference. By work-
ing together, we can improve science literacy through engagement 
in astronomy — providing for the future as we celebrate the sky! 

for more information on how you can make it happen, visit 
www.astrosociety.org/iya. If you’d like to financially support any of 
these programs, please contact the ASP’s Advancement office by 
e-mail or call 415-337-1100 x106. 

MICHAEL G. GIBBS, JAMES G. MANNING, SUZY GURTON, ANDREW 
FRAKNOI, MARNI BERENDSEN, ANNA HURST, and VIVIAN WHITE are all 

involved in the planning and execution of the ASP’s many education outreach 
programs for the IYA2009 and beyond.

societal impact
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The International Year of 
Astronomy (IYA2009) will 
be a global celebration 
of astronomy and its 
contributions to society and 
culture, highlighted by the 
400th anniversary of the 
first use of an astronomical 
telescope by Galileo Galilei. 
The aim of the IYA is to 
stimulate worldwide interest, 
especially among young 
people, in astronomy and 
science under the central 
theme “The Universe, Yours 
to Discover.” 

The following eight mini-
features are articles that will 
appear (along with many 
others) in the forthcoming 
ASP Conference Series 
volume Gibbs, M., Barnes, 
J., Manning, J., & Partridge, 
B. (Eds.). (2008) Preparing 
for the 2009 International 
Year of Astronomy: Hands-on 
Symposium and Workshops. 
San Francisco: Astronomical 
Society of the Pacific.

ASP members can still 
pre-order the symposium 
proceedings online; they will 
include a special resource 
section for the International 
Year of Astronomy. The price 
is $55 US and includes free 
shipping for the first book.

https://www1117.verio-web.com/astr88/events/2008mtg/2008preorder.html
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Interstellar Studios and 21st Century Learning are sponsoring a 
new program, Astronomer in the Classroom, in support of the 
International Year of Astronomy 2009. The Astronomer in the 

Classroom program will provide astronomers and students the 
opportunity to interact, in real-time, during the IYA2009. Astron-
omers will present their recent research and communicate directly 
with students from the convenience of their research facility and/or 
office, and students will pose questions to the Astronomer of the 
day from the convenience of their school computers. 

How Does It Work?
Using Adobe Acrobat Connect, a Web-conferencing solution, 
Interstellar Studios and 21st Century Learning will host three half-
hour webcasts every school day in 2009. The webcasts will be con-
ducted at the same time each day, to accommodate national time 
zone differences and grade levels, allowing educators to drop in 
when their curriculum and testing schedules allow. This flexible 
scheduling will afford convenience to the teachers while avoiding 
bandwidth congestion.

A schedule of participating astronomers will be posted with 
brief descriptions of the lectures, allowing both the student and 
teacher a chance to plan for the webcasts that they would like to 
participate in.

Adobe Acrobat Connect will allow the presenter to be viewed 
and heard over the Web, as well as run a PowerPoint presentation 
live. Students can interact by posting their typed questions to the 
conference. The astronomer can then pick and choose which ques-
tions he or she would like to answer.

Can You Give Three Hours to the IYA?
Graduate students, postdocs, or active researchers who can 

give three hours to this worthy cause are invited to 
volunteer. The program requires one 

hour of prep to create the presenta-
tion, 30 minutes to upload and test 

the provided webcam, and 1.5-
hours to do the three 30-min-

ute webcasts. Interstellar 
Studios will provide the 
required equipment — a 
webcam and headset. All you 
need do is provide a PC or 
mac and an Internet connec-
tion (dSL or better.)

no special training is 
needed. Astronomers who 
are passionate about their 
work and like to tell others 
about their research and 

institution have 
already met the 
most important   
criteria for partici-
pation. Volunteers 
are asked to simply 
keep in mind the 
grade levels being 
lectured to and to 
describe the subject 
matter using appro-
priate language and 
vocabulary 

don’t worry if 
students ask ques-
tions you don’t have 
an answer for. All 
the questions will be 
typed to you with 
several schools sub-
mitting questions at 
the same time. Pick 
the ones you want to answer, and ignore those you prefer not to 
answer. expect the kids to ask off-topic questions — black holes, 
wormholes, and aliens seem to creep into any astronomy lecture! 
Again, answer those you feel comfortable answering and move on. 
We promise that the webcasts will be a very quick 30 minutes! 

for astronomers whose institutions are expected to perform 
outreach and/or participate in the IYA2009, Astronomer in the 
Classroom offers a convenient, high-impact means to meet those 
objectives. Being a part of an accessible program that provides real-
life interaction with astronomers, and inspires many students to 
pursue science careers, is a rewarding experience for everyone. 
make a difference during the upcoming year of astronomy and at 
the same time, foster public support for your research!

for teachers who wish to get involved in the IYA2009, the 
Astronomer in the Classroom program offers an accessible and 
exciting avenue for their students. Students rarely have the oppor-
tunity to interface with professional astronomers and will benefit 
from their experience, both through their exposure to professional 
scientists and through their use of modern technology.

If you’re an astronomer interested in contributing, please contact 
the author directly. If you’re a teacher interested in participating in 
the program, please visit the Astronomer in the Classroom website 
after mid-September for program and contact information. 

JENNIFER OMAN is the Director of Communications at Interstellar Studios, 
a multimedia production company specializing in astronomy productions.

In
te

rs
te

lla
r 

St
ud

io
s

2009: The International Year of Astronomy

Astronomer in the Classroom 
An innovative program uses the Web to connect astronomers and students.

by Jennifer Oman

NASA / JPL / Space Science Institute

http://www.interstellarstudios.com
http://www.21-learn.com
http://www.astronomerintheclassroom.org
http://www.adobe.com/products/acrobatconnect
http://www.astronomerintheclassroom.org
mailto:jennifer@interstellarstudios.com
http://saturn.jpl.nasa.gov/home/index.cfm
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The International Year of Astronomy 2009 (IYA2009) project 
From Earth to the Universe (feTTU) will bring spectacular, 
multi-wavelength astronomical images to audiences in “non-

traditional” venues. This will be accomplished by displaying these 
images in public parks, metro stations, art centers, and other locations 
across the country, in addition to more traditional science centers.

our goal is to have the feTTU project appear in as many cities 
and towns as possible across the United States and beyond. feTTU 
is designed to be flexible to support the amount of funding and 
space at any given location. The organizers of feTTU will provide 
free digital files, appropriate captions, and information on produc-
tion for up to 100 astronomical images.

However, we invite local organizers to add or subtract images as 
they see fit. The rest of this article describes the guidelines we have 
developed for this project, but we encourage any interested party to 
take the initiative to make feTTU work for you and your location.

Scalability
Based on funding availability, hosting organizations may choose to 
select one of three exhibition levels. These categories are rough 
guidelines, however, and any feTTU may incorporate various ele-
ments of any level to accommodate funding and desires of a given 
location.  note that the cost estimates are for the cost of production; 
your local costs may vary. There is no fee for the use of the images, 
which we will supply as digital files. funds are not paid to the 
IYA2009 or feTTU. rather they are raised and controlled by the 
local organizations to pay for the production of the exhibitions.

Platinum Exhibit: We envision semi-permanent outdoor exhib-
its of images in prominent locations such as the national mall in 
Washington, dC. “Under the sky” installations would require 
illumination at night and high-quality weatherproofing treat-
ments. The core exhibit of images could be enhanced with 

kiosks, large-scale sky maps, and alternatives for visually 
impaired visitors.
Cost estimate range: $250,000+. Image number: greater than100.
Gold Exhibit: This level would consist of up to 100 astronomical 
images as large-format prints, roughly four feet by three feet in 
size, with appropriate captions. These images could be directly 
mounted on pre-existing walls or less expensive stands with less 
sophisticated (or no additional) lighting. Simple packaging could 
be developed so that it would be relatively inexpensive to ship 
these images to multiple locations.
Cost estimate range: $20,000–$50,000. Image number: between 50 
and100.

For the Liverpool prototype of the exhibit From Earth to the Universe, the 
images are displayed on free-standing pedestals in the open-air venue of 
Albert Dock, a UNESCO World Heritage site. 

This is an example of one of the panels in the Liverpool exhibit showing distant astronomical objects in different wavelengths. Credit:  IYA2009, FETTU, 
NASA / ESA, P. Appleton, JPL-Caltech, J. Uson, NRAO / AUI, Palomar Sky Survey.
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From Earth to the Universe 
Bringing the beauty and science of astronomical images to the world.

by Megan Watzke and Kimberly Kowal Arcand 

http://www.fromearthtotheuniverse.org
http://www.sciencephoto.com
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Silver Exhibit: This is the “do-it-yourself ” version of the image 
exhibit for science centers, planetariums, and other interested 
groups. The images would be available for “off the shelf ” or pre-
existing technologies such as light boxes, large-scale prints, or 
other formats already being used at any given location.
Cost estimate range: $2,000–$10,000. Image number: between 25 
and 50.

Timeline
The project began in january 2008 with preliminary image selec-
tion. A prototype exhibit was developed for the heart of Liverpool’s 
historic dock area and opened in june 2008. Here are a few upcom-
ing key dates for this project.

july–october 2008: Identification of sites for all levels of image 
exhibition. Local organizers contact venues, possible funding sourc-
es, and potential commercial outlets to produce the exhibit. Local 
organizers identify specific times for the image exhibition to appear. 
If exhibits are to travel, schedules are generated. Agreements 
between site locations, funding sources, and local organizers/appro-
priate IYA entities are made.

fall 2008: Production of image exhibitions in various locations. 
Advertising and publicity of exhibits begins. Plans for educational 
and other activities proceed.

2009: Image exhibits begin appearing around the world.

Sustainability
The IYA2009 is an unprecedented opportunity for such a project, 
but we do not intend for it to end during the 2009 calendar year. 
exhibitions could continue to be produced with the raw materials 
provided. With proper handling and shipping, the exhibits could be 
sent to multiple locations over several years. 

If funding can be secured, we envision the feTTU exhibits from 
the IYA2009 could travel to sites throughout the United States, espe-
cially those that do not have a nearby science center or planetarium. 
feTTU could be a project that extends into the next decade.

How to Participate
Serve as Point of Contact: A lot of logistical planning will be 
necessary to secure locations. We need a person or persons who 
are willing to pursue and coordinate with all of the necessary 
local officials and act as an intermediary with the IYA Image 
exhibit task group.
Scout Locations: Suggest a public space — with room to house 
large format images (wall mounted or on stands) and with high 
traffic (parks, metro stations, museums, etc). make contact with 
appropriate officials at your envisioned venue.
Find Funding: It is imperative to identify and secure funding 
from outside entities: corporations, foundations, and/or others. 
The local organizer of the host country or region must take 
responsibility for acquiring funding for the scope of the exhibit 
they would like to see go forth in their area.

If you are interested in helping with this project or serving as a local 
organizer, please contact the authors as soon as possible. 

MEGAN WATZKE and KIMBERLY KOWAL ARCAND work at the Chandra 
X-ray Center. Megan is the Public Affairs Specialist, while Kimberly is the 

Media Production Coordinator.

Lessons Learned From  
the Liverpool Project

Here are a few words of advice to potential image exhi-
bition organizers, coming from the experience at the 

prototype site in Liverpool:

Start Planning Now. You won’t believe how quickly time 
passes. Planning now will save many headaches later.

Have a Plan B. Also have a Plan C, Plan D, Plan E, and all 
the way to Plan Z if possible. Nothing will go according to 
the first plan. 

Keep Communicating. Keep everyone involved in the loop 
and discuss things widely. You never know what experiences 
other people can bring to the project.

Think Like Your Audience. Make the image selection and 
have design discussions from the layperson’s viewpoint — ask 
friends and family for opinions.

— M. W. & K. K. A.
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This sample shows 15 of the many images that are available for use in the 
FETTU exhibit. 

2009: The International Year of Astronomy

mailto:mwatzke@cfa.harvard.edu
mailto:kkowal@cfa.harvard.edu
http://www.fromearthtotheuniverse.org
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The main goal of the US IYA2009 effort, led by the American 
Astronomical Society (AAS) with crucial support from the 
Astronomical Society of the Pacific, is to offer an engaging 

astronomy experience to every person in the country. Since the 
IYA2009 is a celebration of the 400th anniversary of Galileo’s intro-
duction of the telescope to astronomy, one of the key engaging 
experiences we’ll offer is to give as many people as possible the 
opportunity to look through a telescope.

Accordingly, the AAS has established the Looking Through a 
Telescope Working Group. naturally, it makes sense to focus on the 
celestial targets that Galileo himself looked at, most of which are 
visible even from light-polluted cities: the moon, Venus, mars, jupi-
ter, Saturn, the Pleiades (messier 45), Praesepe (m44, also known as 
the Beehive Cluster), the Trapezium stars in the heart of the orion 
nebula, the double star mizar and Alcor in the Big dipper’s handle, 
the milky Way, and the Sun. We want to offer more than a “gee 
whiz” experience. We want people (especially kids) to experience 
firsthand how observations lead to thinking about — and ultimately 
understanding — the natural world.

Another major goal of the US IYA2009 effort is to cultivate sus-
tainable partnerships. “Sidewalk astronomy” is an ideal vehicle for 
astronomy clubs and individual amateurs to participate in the 
IYA2009. In addition to their own programs, local amateurs are 
encouraged to set up their scopes at events held by professional 
organizations, including nASA, universities, observatories, planetar-
iums, and museums of science or natural history. The relationships 
forged during this large-scale collaboration for public outreach in 
astronomy will continue beyond 2009.

10 Million Views
We aim to give 10 million people a good look through a telescope in 
2009. This is achievable if, for example, 100,000 amateur observers 
each show the sky to 100 people. We plan to set up an area on the 
US IYA2009 website where people can comment on their telescopic 
observations — especially their reactions to “first looks.” We hope to 
collect the comments on a disc or chip and launch them into orbit 
on a nASA space telescope.

Since the most impressive telescopic object is the moon, and 
since the moon figured prominently in Galileo’s work, the ideal time 
to hold monthly sidewalk-astronomy events is on friday and/or Sat-
urday evenings near first-quarter moon. A detailed observing calen-
dar for 2009 will be posted in the Looking Through a Telescope 
section of the US IYA2009 website.

Another major observing project is a 100-hour, ’round-the-clock, 
’round-the-globe event that will take place on Thursday–Sunday, 
April 2–5, 2009 (when the moon is at first quarter). The 100 Hours 

of Astronomy event has two components: Live webcasts and other 
activities connecting major observatories around the world, coordi-
nated by the european Southern observatory (eSo), and a 
100-hour global sidewalk-astronomy extravaganza, managed by 
Astronomers Without Borders (AWB).

not everyone can get to a telescope outside under the stars, and 
even if they could, some events — such as the july 22nd total eclipse 
of the Sun — can be seen only from a small part of the world. 
Accordingly, we’ll take advantage of the various Internet telescopes 
already online (e.g., SLooH) and arrange webcasts/vodcasts of key 
celestial events during the IYA2009. We will collaborate with the 
AAS new media working group in these efforts.

Astronomical instruments have come a long way since Galileo’s telescope.
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Looking Through a Telescope During the 
IYA2009
The goal is to give as many people as possible the experience of looking at the universe through a telescope.

by Rick Fienberg

http://www.astronomy2009.us
http://www.100hoursofastronomy.org/
http://www.100hoursofastronomy.org/
http://www.astronomerswithoutborders.org
http://www.slooh.com
http://hubblesite.org
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Opportunity for Citizen Science
Third-magnitude epsilon 
Aurigae is an eclipsing binary 
star with the longest orbital 
period known (27.1 years). 
The next eclipse of this 
unique object begins in sum-
mer 2009. epsilon Aurigae’s 
eclipses last 714 days (nearly 
two years). This indicates that 
the eclipsing body is of gigan-
tic proportions, on the order 
of 2,000 solar radii! 

The 2009–11 eclipse will 
be the first to occur during 
the digital age. It offers ideal 
opportunities to showcase the 
value of professional-amateur 
collaborations and the rela-
tionship between advancing 
technology and advancing sci-
ence. The eclipse begins Aug. 
6; totality begins dec. 21; 
totality ends mar. 12, 2011; 
and the eclipse ends may 15, 
2011. The AAS IYA2009 Citi-
zen Science Working Group is 
organizing an observing cam-
paign. Amateur astronomers 

and astronomy clubs are encouraged to join up. (See “Citizen      
Science in the IYA” on page 26, and if your’re interested, go to the 
US Citizen Science webpage for more details.)

Telescopes Everywhere 
millions of small telescopes are sold every year, but anecdotal evi-
dence suggests that most are rarely used for astronomy. our “tele-
scope amnesty” program will invite people to bring their little-used 
telescopes to IYA2009 events, where astronomers will teach them 
how to use them and offer advice on repairs, improvements, and/or 
replacements, turning bad astronomical experiences into good ones 
and encouraging more people to stay involved in the hobby.

We hope to give thousands (millions?) of people a chance to 
build a refractor similar to the ones Galileo used. especially for peo-
ple who can’t afford to buy even a department-store toy telescope, a 
do-it-yourself Galileoscope could be the key to pursuing an interest 
in astronomy beyond the IYA2009 (see page 22 for more about this 
little scope). There are several cardboard-and-plastic refractor kits 
on the market today, but none are particularly good. An IAU 
IYA2009 task group is collaborating with the AAS Telescope Kits & 
optics Challenges Working Group to develop a much better one.

Bottom line: Whatever events you organize for the IYA2009, try 
to include telescopic viewing too! 

RICK FIENBERG is visiting scientist at Phillips Academy in Andover, 
Massachusetts, editor emeritus of Sky & Telescope, chair of the US 

IYA2009 Looking Through a Telescope working group, and chair of the 
IYA2009 Galileoscope task group.

Galileo published his first observa-
tions of the Moon in Sidereus Nuncius 
(Starry Messenger) in 1610. A digital 
image of the same lunar phase taken 
nearly 400 years later makes for an 
interesting comparison. 

A Sneak Peak at Observing Highlights for 2009

Venus is at greatest elongation in the evening sky in mid-January. The main attraction of Venus is its full 
cycle of phases, which showed Galileo that it orbits the Sun, not the Earth.

Unfortunately, Mars doesn’t reach opposition until Jan. 29, 2010, and is not a very good evening target in 
2009. Still, Mars will be in the news during the IYA2009, thanks to ongoing exploration by various missions.

Jupiter and its Galilean satellites come to opposition on Friday-Saturday, August 14-15. Note that 
Neptune reaches opposition on August 17, and that the two planets are just 3° apart that week. This 
offers a wonderful opportunity to tell people how Galileo missed the chance to discover Neptune when, 
in December 1612 and January 1613, he observed it near Jupiter and mistook it for a star. Most people, of 
course, have never seen Neptune in a telescope. Here’s a chance to see two planets at once! Jupiter and 
Neptune will be less than 1° apart on three occasions in 2009: late May (morning sky), early July (late  
evening, early morning sky), and late December (evening sky). 

Saturn’s opposition is March 8, but note that Saturn’s rings are nearly edge-on, with a ring-plane crossing 
on September 4, when the planet is only 11° from the Sun. Saturn won’t look as “telegenic” as usual, but this does offer a chance to talk 
about how the changing aspect of the rings made it impossible for Galileo to figure out what was going on there.

The year’s best meteor showers in 2009 are the Leonids in mid-November and the Geminids in mid-December (unfortunately the 
Perseids in mid-August, when the nights are warmer, will be mostly drowned out by moonlight).

The total solar eclipse on July 22 is the longest of the 21st century, lasting 6 minutes 39 seconds at greatest eclipse in the Pacific Ocean. 
The centerline goes right through Shanghai, China, where totality lasts 5 minutes 56 seconds. Thousands of astronomy enthusiasts will trav-
el to China or the Pacific to see this eclipse, but millions (billions?) more can watch online during the “Mother of All Webcasts.”

— R. F.

G
ar

y 
Se

ro
ni

k 
(b

ot
to

m
) 

/ 
Si

de
re

us
 N

un
ciu

s

C
ar

in
a 

So
ftw

ar
e

2009: The International Year of Astronomy

http://www.astronomy2009.us/citizen_science
http://www.astronomy2009.org/cornerstone-projects-mainmenu-80/the-galileoscope-mainmenu-83.html
mailto:rfienberg@astronomy2009.us
http://www.rarebookroom.org/Control/galsid/index.html
http://www.carinasoft.com
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A  key moment in human intellectual history began when 
Galileo Galilei first turned his telescope skyward. for those 
of us who love astronomy, a similar moment occurred when 

we first looked through a telescope or binoculars.
remember the first time you saw the moon through a telescope 

and were amazed by the mountains and craters you saw? or when 
you turned the scope to jupiter and saw cloud belts and the Galilean 
satellites? or when you first viewed Saturn’s rings?

Galileo was astonished when he pointed his homemade telescope 
toward the sky. for the IYA2009, we felt that millions of children 
worldwide should have the same opportunity, because observing 
through a telescope for the first time is a memorable experience that 
alters our view of the sky and our place in the universe.

The Galileoscope project arose out of a desire to combine the 
excitement of viewing through a small telescope with observations, 
of the same objects, that Galileo made. We have designed a high-
quality refracting telescope kit that kids can use to conduct experi-
ments in optics, assemble, and observe the moon and planets. The 
Galileoscope is especially suitable for use in programs run by astron-
omy educators since it will be an excellent first (and inexpensive) 
telescope suitable for observing the same objects as Galileo did.

Telescope Specifications
most typical department store telescopes often 
have poor image quality, boast absurdly high mag-
nifications, are difficult to aim, and contain inade-
quate instructions for assembly and use. The 
Galileoscope project has directly addressed these 
design and usability problems.

Galileo’s telescope had a single front lens 
(objective), which generated spurious colors. The 
Galileoscope that students will construct has two 
front lenses that gather light in an achromatic, 
color-accurate arrangement. Galileo used a single, 
negative-lens eyepiece, which gave a very narrow 
field-of-view. our specially designed three-lens 
positive eyepiece gives a much wider field-of-view 
and is extremely child-friendly.

This telescope kit has been developed specifical-
ly for the IYA by an experienced team of US       
science educators; amateur and professional astron-
omers; and optical and mechanical engineers. By 
producing the scope in large numbers we hope to 
keep price low (under $15). By partnering with sci-
ence centers, planetariums, professional societies, 
science teachers, and amateur astronomers, we 
hope to embed the Galileoscope into supportive 
environments where new users can learn how to 
utilize a small scope and discover what to look at.

A prototype Galileoscope shown at the St. Louis ASP meeting in early June.
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The Galileoscope for the IYA2009
Discover the universe with a telescope similar to the one Galileo used 400 years ago.

by Stephen M. Pompea

A CAD design of the Galileoscope, showing the various components of the refractor.
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It’s Both a Telescope and an Optical Bench
following in Galileo’s footsteps, the process of building the telescope 
is a process of experimentation to gain an understanding of how the 
lenses are used to focus light and form an image. By using special 
slots to hold each lens, the spacing and alignment of each of the 
lenses are preserved to high mechanical tolerances to make it simple 
for students to create a very high quality optical system that is easy 
to assemble. The Galileoscope is designed in a split-tube configura-
tion to give students the opportunity to see inside the telescope, to 
experiment, and to form mental pictures of how the light moves 
through the telescope to form the image.

each half of the telescope tube serves as a stable optical bench 
that becomes an optics station with numerous, well-tested experi-
ments developed by the nSf-funded Hands-On Optics project 
(which was designated as an exemplary project by the national Sci-
ence Teachers Association). The Galileoscope educational partners 
will also receive more extensive classroom-ready teaching kits on 
how telescopes work. These kits were also developed and field-test-
ed by the Hands-On Optics project.

After students experiment with light and build their telescopes, 
they will continue to use them over an extended period as they fol-
low in the footsteps of Galileo and make many of the same observa-
tions at he did.

Getting the Scope Out
The Galileoscope project is an official Cornerstone Project and is 
perhaps the most visible worldwide project of the IYA2009. Chil-
dren in the US and worldwide will build Galileoscopes in schools, 
museums, nature and science centers, national parks, and libraries. 
A key venue for distribution of the telescopes is the many small 
planetariums across the country. Planetariums have expressed great 
interest in using the Galileoscope as an integral part of their outreach 
activities. Amateur astronomy clubs in the US have also shown great 
enthusiasm for the project, and the Galileoscope will be distributed 
to those clubs with a proven record of accomplishment in edu-    
cational outreach to their communities.

When Galileo looked through his telescope, his view of the    
universe immediately and permanently changed. When one million 
children look through the Galileoscope, we hope that their view of 
the cosmos, and the understanding of their place in it, will also 
change. our wish is that each child using the Galileoscope will  
experience a sense of awe and wonder as they see the mountains on 
the moon or the Galilean satellites of jupiter.

If knowledge and wonder are the basis of science, then the     
Galileoscope project is certain to provide a firm scientific foundation 
for everyone who uses the telescope.

For More Information
To this point we have been taking “preliminary” orders for the Gali-
leoscope in an attempt to determine, on a country-by-country basis, 
the level of interest in this project. If you have questions about the 
Galileoscope, please e-mail the author (or drop a note to rick fien-
berg, the author of the previous article).

By September 1, we hope to have a much better idea as to the 
status of this project. Please check the US IYA web site after the 1st 
for an update and more information. 

STEPHEN M. POMPEA is Manager of Science Education at the National 
Optical Astronomy Observatory, US International Year of Astronomy Project 

Director, and the Chair of the US IYA Telescope Kits and              
Optics Challenges Working Group.A CAD design of the Galileoscope, showing the various components of the refractor.
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A List of Galileoscope Requirements

Type of 
Requirement

Design 
Requirements

Desirable 
Parameters 
and Features

Rationale

Image Quality High image 
sharpness and 
contrast at 25 
and 45 power

Priority use case 
of observing 
Saturn

Objective Lens 
Clear Aperture

Greater than 
45 mm outside 
diameter
achromatic lens

50-55 mm Sufficient resolv-
ing power, color 
correction of 
achromat

Antireflection 
coating on lenses — Antireflection 

coatings desirable
Ghost control 
desirable

F ratio of system f/10 or slower Aberration 
control while 
decreasing cost

Magnification 45 power as 
prime, high-qual-
ity magnification 
point; about 25 
power as low-
power point

Low power for 
extended objects, 
high power for 
viewing Saturn

Eyepiece Type/
Design

Designed eye-
piece matched 
to objective for 
best aberration 
control; eyepiece 
field stop as per 
usual design

Kellner, RKE, 
Plössl (best for 
wider field and 
better eye relief), 
or Orthoscopic
 

Image quality, 
field, adequate 
eye relief

Eye Relief 15 mm 20 mm desirable. 
Not to exceed 
25 mm

Greater usability; 
use with glasses 
on

Eyepiece size Ability to insert 
and use optional 
1.25 inch       
eyepiece 

Size of eyepiece 
lenses large 
enough to physi-
cally handle

Flexibility to use 
with additional 
eyepieces

Galileo telescope 
configuration

Negative lens for 
Galilean 
telescope 
configuration

20-30 power; 
not a driver for 
image quality

Construction of 
Galilean telescope 
for educational 
purposes

Stray Light Lens shade, 3 
vanes at appro-
priate places

More control as 
needed

Bright objects — 
image contrast 
needed; anti-
reflection coating 
may be absent

Range of Focus Adequate to 
accommodate 
80% of popula-
tion’s eyes with-
out glasses

95% of the  
population

Come to a focus 
for near and far-
sighted people 
observing without 
glasses

Near Focus 50 feet 30 feet Focus at end of 
classroom or hall

Far Focus Infinity Needed

Mounting Tripod mount-
able, metal insert 
for tripod thread 

Tripod included 
or an option

Stability needed

Stability on table Must be very 
stable and can 
operate as opti-
cal bench with 
slots for lenses

Stability in scope 
assembly and 
for conducting 
experiments

Sighting Sighting notches 
on tube front 
and back 

Notch design 
TBD

Ease of sighting

http://www.hands-on-optics.org/home
mailto:rfienberg@astronomy2009.us
mailto:rfienberg@astronomy2009.us
http://astronomy2009.us/optics/galileoscope
mailto:spompea@noao.edu
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microobservatory is a network of five robotic telescopes that 
can be controlled from anywhere via the World Wide Web. 
each scope is a 6-inch maksutov reflector with a 650 x 500 

pixel CCd and a field of view of 1º x 0.75º. The telescopes are weath-
erproof and do not require a dome for protection. microobservatory 
telescopes are currently located at the Whipple observatory near 
Tucson, Arizona, and at the Harvard-Smithsonian Center for Astro-
physics in Cambridge, massachusetts. A future Southern Hemisphere 
site, probably in Chile, will soon be added.

microobservatory has been delivering images nightly (and free 
of charge!) to teachers, students, and the public for more than ten 
years. Users requesting their images via a web browser are notified 
by e-mail, usually within 24 hours, that their image is ready to 
retrieve. The e-mail provides a link to a webpage from which the 
image can be downloaded, either as a GIf or in fITS format. 

microobservatory also provides free and easy to use image-process-
ing software — microobservatory Image — available for both mac 
and PC. With each telescope capable of taking 100,000 images per 
year, microobservatory has the ability to serve a vast and diverse 
audience that has access to a computer, but no access to a telescope.

How to be a Guest Observer
The Guest observer Portal (GoP) provides unlimited public access 
to the microobservatory telescopes. observers select an observing 
theme, such as galaxies or the observations of Galileo, and then 
choose an object and an exposure time. Similar requests are pooled 
so that everyone who requested an image of, say, Saturn, will receive 
the same image of Saturn the next day. 

This description highlights the two major compromises of the 
GoP: there is a fixed menu of targets (currently 24 at any one time) 
and users do not receive an image that is unique to them but share 
“their” image with others around the globe who also requested that 
object. However, the menu of targets does effectively cover objects 
that all but the more advanced observers wish to see, and while it is 
true that an observer shares his or her image, their request is still an 
authentic observing experience, whereby an actual telescope takes 
an actual exposure of an astronomical object that night.

of course images are more than pretty pictures: they’re also data. 
Using microobservatory Image software, you or your students can 
change the brightness and contrast of your image, create a digital 
movie from a series of images, measure the angular size of an object 
in your image, measure the brightness of an object in your image, 
and even create a full-color image by combining three black-and-
white images taken through the telescope’s color filters.

See What Galileo Saw
The microobservatory Galileo activity gives observers a chance to 
repeat the watershed observations that Galileo made four centuries 
ago. Although larger and more sophisticated than Galileo’s original 

Jupiter’s moons as sketched by Galileo (top) and as imaged by a Micro-
Observatory telescope (bottom). The planet’s disk is saturated (to better 
show the four Galilean moons), which causes bleeding on the CCD.

One of the robotic 6-inch Maksutov reflectors used in the MicroObser-
vatory program.
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See What Galileo Saw — And More!
An online robotic telescope delivers free images to anyone with an e-mail address.

by Simon J. Steel
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http://mo-www.harvard.edu/MicroObservatory
http://www.microobservatory.org
http://mo-www.harvard.edu/MicroObservatory
http://mo-www.harvard.edu/MicroObservatory
http://www.rarebookroom.org/Control/galsid/index.html
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instruments, microobservatory nevertheless preserves the small 
telescope feel of his observations, in stark contrast to the stunning 
images available from modern ground- and space-based telescopes 
and nASA’s planetary missions. microobservatory therefore pro-
vides a wonderful interface between Galileo’s original sketches seen 
in Sidereus Nuncius and the modern images found on observatory 
websites and Astronomy Picture of the day.

A screen grab showing the object-selection page of the Galileo 
activity is illustrated above. Up to six targets, matching objects that 
Galileo studied and described, are available at any time. When an 
object is unavailable because of its rise/set time, it is replaced by 
another target from the database, or is grayed out until it becomes 
available again (as is the case with Venus in the illustration). 

When an object is selected, the observer moves on to successive 
screens choosing an exposure time, entering their e-mail address, 
and confirming their choice. A slight variation is available for jupi-
ter, where the selection of multiple images allows the observer to 
construct an animated GIf movie of the Galilean moons during the 
course of a night.

The target list — the moon, jupiter, Saturn, Venus, milky Way, 
Pleiades, Beehive Star Cluster, and orion nebula — is based on 
Galileo’s major observations, 
described in Sidereus Nuncius 
and other papers. observers 
are encouraged to underex-
pose the orion nebula to 
highlight the stellar features 
that Galileo saw and 
described. 

When observers receive 
their micro-observatory 
image, they are invited to 
compare their observation to 
that of Galileo and to the lat-
est scientific exploration of 
that object. A “Then & now” 

webpage supports each object, and includes scans (and descrip-
tions) of the original sketches of Galileo, together with a summary 
of our current understanding. Links to nASA and other resources 
allow observers to broaden their experience and see their own 
observation in the context of 400 years of exploration and discovery.

Future Plans
observing with nASA (oWn) is a nASA Science mission 
directorate (Smd) funded project to develop a nASA portal to 
microobservatory. Working with the Hubble Space Telescope’s 
Amazing Space website, we will develop a customized interface and 
learning materials that will invite users to make their own observa-
tions and compare them to those of nASA’s Great observatories. 
The Galileo GoP activity described here, along with a GoP multi-
wavelength astronomy activity currently under development, will 
form the piloting test bed for oWn during 2008 and 2009. 

Ultimately, we plan to make available a toolkit that will allow any 
observatory or science center to create a seamless interface between 
their online astronomy program and the microobservatory tele-
scopes, giving those centers and their communities access to a rich 
and authentic observing experience.

 microobservatory was developed through grants from the 
national Science foundation and nASA, and is currently supported 
by the Smithsonian Institution and Harvard University. An evalua-
tion of 10 years of microobservatory use can be found in a back 
issue of the Astronomy education review. 

SIMON J. STEEL is an Education Specialist at the Harvard-Smithsonian 
Center for Astrophysics. He would like to thank the Galileo GOP development 

team of Frank Sienkiewicz, Freeman Deutsch and Mary Dussault; Web 
designer Nicole Parente; and MicroObservatory PI Roy Gould. 

Use MicroObservatory images of the Moon to identify some of the fea-
tures seen and sketched by Galileo 400 years ago. 

Although quite small, the Micro-
Observatory image of Saturn shows 
a remarkable likeness to one of       
Galileo’s sketches.
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The opening page of the Guest Observer Portal for the Galileo activity. 
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http://www.rarebookroom.org/Control/galsid/index.html
http://apod.nasa.gov/apod
http://amazing-space.stsci.edu
http://aer.noao.edu/cgi-bin/issue.pl?id=15
mailto:sjsteel@cfa.harvard.edu
http://mo-www.harvard.edu/MicroObservatory
http://www.rarebookroom.org/Control/galsid/index.html
http://www.rarebookroom.org/Control/galsid/index.html
http://mo-www.harvard.edu/MicroObservatory
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T he IYA2009 working group on research experiences for 
Students, Teachers, and Citizen Scientists is planning a 
multi-year project involving occulting systems. It begins 

with training programs of several types of binary and transient 
variable stars that are easy to observe from suburban locations 
with the naked eye. Participants will be trained both in observing 
and basic data analysis. eventually, this will lead to a capstone 
project: monitoring the rare and mysterious eclipse of the star 
epsilon Aurigae. 

However, the program is not limited to this particular star and 
will also include other occultation events such as monitoring 
mutual eclipses of satellites of jupiter and Saturn. Planning is still 
underway; advice and offers to help are welcome.

What is Epsilon Aurigae?
At magnitude 3.0, epsilon (ε) Aurigae is bright enough to be seen 
with the unaided eye even in most light-polluted cities. It is locat-
ed in the northern constellation of Auriga, the Charioteer, and is 
well placed for observing in the fall, winter, and spring skies (in 
the early summer it’s blocked by the Sun).

every 27 years the star goes into an eclipse that lasts nearly two 
years (714 days). At the start of previous eclipses, epsilon very 
slowly lost about half its brightness, a phenomenon noticed as far 
back as 1821. Then, near the end of the eclipse, the star gained 
most of its brightness back in a matter of weeks. no one knows 
why this happens. All eclipses since its discovery have been scruti-
nized using an increasing sophisticated array of methods, but to 

no avail — the object causing the eclipses refuses to be detected. 
Something is blocking the light, and we don’t know what it is.

The next eclipse is forecast to begin in the late summer of 2009, 
during which visual and digital monitoring will be essential in 
support of multi-wavelength astrophysics. Because the star is third 
magnitude, it provides an easy entry point for research by anyone 
regardless of his or her background, training, and equipment. 
With just good eyesight and some finder charts, the eclipse can be 
easily monitored; with digital cameras and a tripod, scientifically 
useful data acquisition becomes possible; with consumer level tele-
scopes, CCds, photometers and/or spectrometers, useful scientific 
data can be collected.

Actually, the brightness of the star makes it a challenging target 
for professional astronomers, because it overloads sensitive profes-
sional-grade camera detectors. Also, the length of the eclipse 
makes it difficult to get consistent, reliable observations from 
oversubscribed professional observatories. The public, on the 
other hand, can be engaged to follow the star every few weeks for 
a year and a half. At a basic level, the observer merely needs to 

A view of the northern constellation of Auriga, the Charioteer; the star 
Epsilon (ε) is located just below brilliant Capella.

2009: The International Year of Astronomy

Citizen Science in the IYA
Watch a star’s light fade and rise, and perform worthwhile science at the same time.

by Aaron Price
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An artist’s concept of the Epsilon Aurigae system.

http://www.skyandtelescope.com
http://www.skyandtelescope.com
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compare the brightness of the star with the brightness of a couple 
of nearby stars given on a star chart. This will generate a large 
database of observations, which can then be analyzed by the pub-
lic through a process of active research.

More Than Just Data Collection
By active research, we mean full participation in the scientific  
method from making predictions to reporting conclusions. There 
are many active citizen-science projects that have been very suc-
cessful in introducing the public to collaborative data collection 
and distributed computing (see page 7). We propose to build on 
their successes by adopting their best practices for data collection 
and extending them into the realm of data analysis and reasoning. 
We adopted the following stages to guide our program:

• Working hand in hand with scientists to collect data,
• Analyzing and presenting data,
• Co-constructing and challenging the authority of scientists,
• Becoming an active and consistent member of a research  

        community.
The transformative nature of this project lies in its ability to 

expose non-scientists to the scientific inquiry process by allowing 
them to become real scientists. They are not assisting scientists or 
even acting as scientists, but are becoming scientists by posing 
their own questions, finding their own answers, and sharing those 
answers — all in a collaborative environment.

Our Expected Audience
our audience for this project can be divided into three groups:  
amateur astronomers, members of the general public with an 
interest in science, and members of the general public with no 
previous disposition towards science. We have successfully applied 
the citizen science model proposed here to amateur astronomers 
during the past few decades. 

The focus of this proposal is aimed at expanding our activities 
to members of the public with an interest in science. These are 
people who read science magazines and watch science documenta-
ries but do not work in a scientific field or participate in any     
scientific hobby. Some participants will come from the public with 
no disposition toward science (usually through word-of-mouth 
from friends and family), but they will not be the focus.

What We Want To Do
Citizen scientists will be recruited to observe and report data on 
epsilon Aurigae’s brightness. They will also be trained in basic 
variable star data anal-
ysis techniques (light 
curve, phased dia-
grams, and fourier 
analysis of time-series 
data) and provided 
with high-quality soft-
ware tools.

They will be men-
tored during the  
analysis phase and 
guided to write 
papers on their 

results. Papers will be peer-reviewed by professional astronomers 
and published in a special  edition of the Journal of the American 
Association of Variable Star Observers.

How We’ll Do It
We’ll start by creating HomeBase (a website portal), which will be 
built based on best practices from the GalaxyZoo and AAVSo 
websites. observing and data analysis training materials will be 
based on the Hands on Astrophysics and In The Hunt for Variable 
Stars curricula. Current AAVSo data reporting and analysis tools 
will be reprogrammed to make them more accessible to the      
general public. 

Two workshops will be held: one will focus on data collection 
and basic analysis, while the other will concentrate on intermedi-
ate analysis techniques and presentation of results (including 
paper authorship). Travel grants for the public will be available 
and both workshops will be recorded with video placed online and 
dVds mailed to 100 amateur clubs in the United States. one will 
be held at the Adler Planetarium (Chicago) and another at the 
California Academy of Sciences (San francisco). 

Three professional astronomers (Arne Henden, robert Stencel, 
and the AAVSo Staff Scientist), with the help of two graduate   
students, will monitor and mentor the discussion groups and par-
ticipant teams. But we’re also looking for professional astronomers 
who are willing to mentor small teams of participants via e-mail 
and/or to monitor and post in the discussion groups. Please con-
tact the author if you’re interested.

The scope of this project will be scaled based on the achieved 
level of funding. multiple funding agencies have already been 
approached; additional funding suggestions are welcome. 

AARON PRICE is a full-time doctoral student in the Math, Science, 
Technology, and Engineering Education program at Tufts University 

(Boston). When he’s not attending Tufts, he’s the Astronomical Technical 
Assistant, Technology at the American Association of                    

Variable Star Observers (AAVSO).
A light curve from Epsilon Aurigae’s last 
eclipse in 1982–84. Note the increase in 
brightness during mid-eclipse.

This schematic of the Epsilon Aurigae system shows the estimated   
positions of the secondary object from 2007 to 2011. (From Caroll et al. 
1991 Ap.J. 367.)
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http://galaxyzoo.org
http://www.aavso.org
mailto:aaronp@aasvso.org
http://www.hposoft.com/Astro/astro.html
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Second Life® (SL) is a popular multi-user virtual environment 
(created by Linden Labs®), where users generate the content 
of their world. Your avatar, or in-world character, partici-

pates in the virtual community by traveling through user-      
developed plots of land (called parcels or islands) to view objects 
created by others, by chatting with other users via audio or text, 
and by creating objects. Second Life is not static; it’s an ever-
changing landscape with new content and areas to explore every 
minute of every day. It’s a social environment where you can join 
others to learn about solar eclipses or gather to watch nASA Live 
TV coverage of events like the Phoenix mars landing. In addition 
to the science content and activities that our real-life community 
promotes, SL residents enjoy music, art, games, dancing, shopping, 
building, and even cups of coffee in a virtual Barcelona café.

recent Second Life user statistics revealed that more than 
855,000 users login per month and are “in-world” for almost 32 
million hours each 30 days eighty-six percent of users are over the 

age of 25. The United States currently holds the most users at 39% 
with Germany, the UK and the rest of europe around 25%. japan 
holds a modest 6% of users, but comes in fourth when compared 
to other countries. It’s not uncommon to find 50,000 users logged 
in at peak times during the day. All SL users are 18 or older, 
though there is a Teen Grid of SL for 13-17 year olds with a cur-
rent population of approximately 5,000 registered users.

It’s Not Just For Geeks
The population of Second Life has yet to be clearly described. 
many are attracted to the notion that SL residents are real-life 
geeks or anti-social personalities that thrive in the anonymity of 
the virtual world and partake of the more questionable adult activ-
ities we all hear about in the press. However, personal and profes-
sional experience shows us that Second Life is chock full of 
educators, business people, worldwide collaborations, non-profit 
groups, colleges and universities, undergraduate and graduate stu-
dents, artists, musicians, architects, health-care professionals,    
science-outreach specialists, and a healthy representation of real-
life culture. 

many organizations have a presence in Second Life as part of 
their education and public outreach portfolio. A collaboration 
called “The Scilands” is the leader in science- and nature-themed 
islands with more than 20 islands in their science archipelago. 
organizations such as nASA, jPL, noAA, The exploratorium, 
and Science friday boast successful presences in SL as they reach 
out to engage the public in their science areas. In addition, there 
are university and college projects in astronomy, astrobiology, biol-
ogy, chemistry, and physics, where students interact with content 
in exciting ways. It is estimated that more than 160 institutions are 

NOAA’s education and public outreach island, called “Meteora,” shows 
the size of a private island and what can be done. Seen here are different 
science facilities and programs including a melting glacier (lower left) and 
the Science on a Sphere dome (middle).

2009: The International Year of Astronomy

IYA in Second Life
IYA2009 will have a dynamic presence in the virtual world.

by Adrienne J. Gauthier and Pamela L. Gay

Ourania Fizgig (Adrienne’s avatar) poses with the animated IYA2009 Info 
Kiosk inspired by the IYA logo and brochure.

Se
co

nd
 L

ife
 /

 A
dr

ie
nn

e 
G

au
th

ie
r

Se
co

nd
 L

ife
 /

 A
dr

ie
nn

e 
G

au
th

ie
r

http://secondlife.com
http://lindenlab.com
http://secondlife.com/whatis/economy_stats.php


 summer  2008 Mercury 29

involved in higher education proj-
ects in SL’s educator community.

We are happy to announce 
that the International Year of 
Astronomy will have a substantial 
presence in Second Life, made 
possible through the generous 
support of sponsors including 
Interstellar Studios and Steward 
observatory at the University of 
Arizona. Various other individu-
als, institutions, and organiza-
tions have donated time and/or 
staffing for management and 
development of this project. We 
are applying to reside within 
“The Scilands” so that visitors to 
our island will be enveloped by 
other science, nature, and educa-
tion projects and can traverse 
borders seamlessly. Adrienne 
Gauthier of Steward observatory 
will be managing the IYA2009 SL 
presence under the auspices of 
the IYA new media Task Group.

IYA Activities in Second Life
The IYA2009 island (yet to be officially named) will contain sever-
al permanent exhibits as well as host our collection of “traveling” 
exhibits. These virtual exhibits/interactives/info booths can be 
placed in a variety of science and non-science locations. our cadre 
of proposed permanent attractions include a multimedia theater, a 
planetarium, a dark Skies demonstration area, and a Sidewalk 
Astronomy experience with a variety of small telescope models. To 
encourage repeat visitors and word-of-mouth advertising, we are 
planning to frequently deliver new or updated content. Special 
one-time events will also help draw an audience.

The proposed IYA2009 multimedia theater and planetarium 
will showcase real-world features, such as excerpts from the 
upcoming “400 Years of the Telescope” show or nASA Live TV. 
This will also be a venue where we can remotely display real-world 
science presentations 
and ask real astrono-
mers to discuss their 
discoveries with Sec-
ond Life residents.

People can explore 
light pollution and 
dark skies in ways 
that are not physically 
possible in the real 
world. We are cur-
rently working with 
the dark Skies aware-
ness group and the 
project Let There Be 
Night to implement a 

thought-provoking experience for visitors that illustrates the 
bright-sky problem.

The Sidewalk Astronomy exhibit will take visitors on a narrated 
journey through the cosmos via models of small telescope. not 
only will guests see inspiring images from the world’s greatest 
observatories of today, but they will also be able to compare 
today’s views of the universe to what Galileo saw and recorded in 
his sketchbook. Sidewalk Astronomy will have an easily portable 
telescope that can be placed in non-science areas (like a mall or 
dance club) of Second Life.

The IYA2009 virtual space will be a dynamic presence in Sec-
ond Life as it evolves and grows during the year. A continuous 
development and delivery model will be used, as we hope to bring 
a new exhibit or experience to the community every month. We 
plan to bring some of the real-life IYA2009 projects into Second 
Life as well as brainstorm and create innovative and immersive 
activities that only a virtual world can realize. Why look at a flat 
image of the ring nebula when you can fly into a warehouse-sized 
stellar remnant of illuminated gas and dust and see a shining dia-
mond up close and personal?

The UneSCo opening Ceremonies celebration in real life will 
bring with it the opening of our Second Life island. We will begin 
distributing the IYA2009 information kiosks in SL in September 
2008. Keep track of our progress by visiting Second Life. If you 
would like to become involved in the IYA2009 Second Life project, 
please contact either one of the authors. 

ADRIENNE J. GAUTHIER is an instructional technologist/designer at 
Steward Observatory, University of Arizona. PAMELA L. GAY is a visiting 
assistant professor of Physics at Southern Illinois University Edwardsville 

and host of Astronomy Cast.
SL Builder David Huber’s avatar tests out 
one of the telescope models for the Sidewalk 
Astronomy experience.

Birds-eye view of an area of “The Scilands” where NASA CoLab, JPL’s Explorer Island, The International 
Spaceflight Museum, and Science School share borders (look for the bridges!)
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The Dark Skies Awareness program is one of nine US key pro-
grams being developed for the International Year of 
Astronomy in 2009. Dark Skies has also been selected as one 

of 11 cornerstone projects for the global effort in more than 100 
countries, with a task group chaired by the United States. The goal of 
this theme is to raise the level of public knowledge about adverse 
impacts of excess artificial lighting on local environments and help 
many more people appreciate the ongoing loss of a dark night sky 
for much of the world’s population. related issues include the impact 
of light pollution on security, economy, human health, and animal 
habitat. Toward this end, a range of programs and resource materials 
are being developed, which highlight dark sky preservation issues.

GLOBE at Night. The GLoBe at night (Gan) program is a fun, 
fast, no-frills star hunting event that invites citizen scientists around 
the world to measure the amount of light pollution in their night sky. 
Led by the educational outreach staff at the national optical Astron-
omy observatory and UCAr’s GLoBe Program, GLoBe at night 
has been chosen as a centerpiece of the IYA dark-skies theme. In its 
3rd year, the Gan program has two versions: one that uses the unaid-
ed-eye to match the appearance of orion to one of seven stellar maps 
of different limiting magnitudes and the other that uses a digital light 
meter to measure brightness in a patch of sky directly overhead. data 
sets, maps, and more information are online at GLoBe at night. The 
Astronomical League and the ASP will use their programs and net-
works to expand GLoBe at night in 2009. Workshops are being 
offered at astronomical and International dark-Sky Association 
meetings, and light-pollution education toolkits are provided. The 
next GLoBe at night campaign is scheduled for march 16-28, 2009. 

The Quiet Skies Program. radio frequency Interference, or 
rfI, is the radio equivalent of light pollution. rfI effectively blinds 
radio telescopes at certain frequencies, making it impossible to 
study the universe at those frequencies. The Quiet Skies program 
(led by the national radio Astronomy observatory) will introduce 
radio astronomy and the need for quiet skies to the public through a 
Quiet Skies kit-loan program to schools and museums. Participants 
will measure the rfI levels in their communities and enter their 
measurements into a database. The rfI results will be graphically 
displayed similar to the striking “earth at night” light pollution 
image (below).

Good Neighbor Lighting Program. The Good neighbor Light-
ing program centers on the educational aspect of quality outdoor 
residential lighting. The inclusion of a “Good neighbor Lighting” 
display in the member showrooms of the American Lighting Asso-
ciation is a fantastic educational tool and step towards presenting 
good neighbor, energy-efficient, dark-sky-friendly lighting to the 
public in an area with the high potential impact. 

Six-Minute Video. Pending funding, a six-minute video tutorial 
on outdoor lighting issues is planned. The video will support dark-
sky advocates when presenting lighting ordinance proposals to local 
governments, elected officials, architecture and design organiza-
tions, and the general public. 

Online Interactions. In this program, mySpace and facebook 
web pages will introduce new audiences to dark-sky issues. With a 
Second Life® destination (see “IYA in Second Life” on page 28),    
visitors will interact with an outdoor lighting design and make 
changes to lessen glare, light trespass, and sky glow. 

2009: The International Year of Astronomy

Dark Skies Are a Universal Resource
A number of programs planned for the IYA emphasize the importance of a dark night sky.

by Constance E. Walker
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This composite image of Earth at night reveals that many regions suffer from serious light pollution.

http://www.globe.gov/GaN
http://www.ngdc.noaa.gov/dmsp/index.html
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Podcasts. Podcasts will be created to communicate the need to 
protect dark skies. The “365 days of Astronomy” podcasts will 
include shows dedicated to light pollution. from the seasonal      
stories of native Americans to the loss of dark skies, this podcast 
will take its listeners on five-minute excursions into how the sky 
touches our society. 

Astronomy Nights in the (National) Parks. Throughout 2009, 
dark-sky observing will be highlighted within national Parks with 
near-pristine skies. Activities will include learning the night sky 
using planispheres and star atlases, workshops on the tools of 
astronomy and observing techniques, star-counting programs, 
nature walks, daytime/nighttime viewing, and lectures on light pol-
lution and astronomy. 

Dark Skies Discovery Sites. dark Skies discovery Sites (dSdS) 
are in rural locations (e.g. a backyard observatory or a community 
park or school) where the public can gather to learn about the 
importance of dark skies. Besides learning how to address light   
pollution, programs can include constellation walks, telescope work-
shops, and night sky current events. 

Planetarium Program Plus. The Let There Be Night program 
takes advantage of the interactive capabilities of small and portable 
domes to advocate dark skies and to train participants for GLoBe at 
night. The presentation options include a Pacific northwest nations 
story noting the balance between day and night, a demonstration 
about shielding lights, an in-dome reading of the book There Once 
Was a Sky Full of Stars, a presentation on GLoBe at night, and orig-
inal content celebrating Galileo’s discoveries. The Let There Be Night 
dVd, to be distributed by the Great Lakes Planetarium Association, 
will include other valuable digital content for dark-sky advocates.

Traveling Exhibits. Traveling exhibits and vinyl banners are 
wonderful ways for disseminating public education on light pollu-
tion to communities during events such as star parties, evenings in 
the park, or sidewalk astronomy. A traveling exhibit recently revised 
by the International dark-Sky Association (IdA) will be used. 

Earth and Sky Photo Contest. The earth and Sky Photo Contest 
is where amateur photographers combine earth and sky in one photo. 
The goal is for people “to see humanity as a family living together on 
a single planet amidst the vast ocean of our universe,” as well as to 
impress the public with the beauty and importance of dark skies. 
Check The World at night (TWAn) website for contest information.

Earth Hour. millions of people in cities across the US and around 
the globe turned their lights off for one hour on Saturday march 29, 
2008, to make an unprecedented and highly visible global statement 
in support for action on climate change, energy conservation, and 
light pollution. The organizer, the World Wildlife fund, is gearing up 
for next year’s earth Hour on Saturday march 28, 2009, from 8:30–
9:30 pm, on the last night of the 2009 GLoBe at night campaign.

Dark Skies Awareness
efforts of the US IYA2009 Dark Skies program dovetail with those 
of the Global IYA Cornerstone Project: Dark Skies Awareness. Dark 
Skies Awareness is promoting three star-hunting programs: GLoBe 
at night in march 2009, the Great World Wide Star Count in octo-
ber 2009, and How many Stars during the rest of 2009. 

The cornerstone project is also promoting the Quiet Skies pro-
gram, the planetarium program, the digital photography contest, the 
traveling exhibit, and the light pollution education toolkit. Particu-
lar efforts will concentrate on the preservation of dark Skies Places 
(including observatories!). Pending funding, public service 
announcements or audio podcasts will be made for venues like 
radio, TV, and Sidewalk Astronomy events.

for more information, or to learn how to get involved with any 
of these programs, visit our dark Skies site or e-mail the author 
with “US IYA dark Skies” in the subject line. 

CONSTANCE E. WALKER is the Chair of the IYA Dark Skies Working 
Group and a Senior Science Education Specialist in the National Optical 

Astronomy Observatory’s Office of Public Affairs and Educational Outreach.

The difference between a dark and a light-polluted night sky is stunning and is something that few people see.
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2009: The International Year of Astronomy

http://www.lettherebenight.com
http://www.darksky.org/mc/page.do
http://www.twanight.org
http://www.EarthHour.org
http://www.globe.gov/GaN
http://www.globe.gov/GaN
http://www.windows.ucar.edu/citizen_science/starcount
http://astronomy2009.us/darkskies
mailto: cwalker@astronomy2009.us
http://www.dreamview.net/dv/new/index.asp
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New Red Spot Appears, Then …
NASA / ESA / STScI

A sequence of three Hubble Space 
Telescope images offers an unprecedented 
view of a planetary game of Pac-man 
among three red spots clustered together in 
jupiter’s atmosphere.

The time series shows the passage of the 
“red Spot jr.” in a band of clouds below 
(south of) the Great red Spot (GrS). “red 
Spot jr.” first appeared on jupiter in early 
2006 when a previously white storm turned 
red. This is the second time, since turning 
red, it has skirted past its big brother appar-
ently unscathed.

But this is not the fate of “baby red spot,” 
which is in the same latitudinal band as the 
GrS. This new red spot first appeared earli-
er this year. The baby red spot gets ever 
closer to the GrS in the picture sequence 
until it is caught up in the anticyclonic spin 

of the GrS. In the final image the 
baby spot is deformed and pale in 
color and has been spun to the 
right (east) of the GrS. (Amateur 
astronomers’ observations confirm 
that this is the baby spot that 
migrated around the GrS.) The 
prediction is that the baby spot 
will now get pulled back into the 
GrS “Cuisinart” and disappear for 
good. This is one possible mecha-
nism that has powered and sus-
tained the GrS for at least 150 
years.

The three natural-color jupiter 
images were made from data 
acquired on may 15, june 28, and 
july 8, 2008.

More information: 
http://hubblesite.org/newscenter/
archive/releases/2008/23/image/a

astronomy in the news
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Mercury’s Iron-Deficient Surface
NASA / JHUAPL

Volcanism has played a more extensive role 
in shaping the surface of mercury than sci-
entists had thought. This result comes from 
multispectral imaging data gathered in 
january 2008 by meSSenGer, the latest 
spacecraft to visit the Sun’s innermost planet.

meSSenGer data has also identified 
and mapped surface rock units that corre-
spond to lava flows, volcanos, and other 
geological features. At the same time, the 
spacecraft’s suite of instruments has con-
firmed an apparent planet-wide iron defi-
ciency in mercury’s surface rocks.

meSSenGer’s big-picture finding, says 
mark S. robinson of Arizona State 
University, is the widespread role played by 
volcanism. While impact craters are com-
mon, and at first glance mercury still 
resembles the moon, much of the planet has 
been resurfaced through volcanic activity.

“for example, according to our color 
data the Caloris impact basin is completely 
filled with smooth plains material that 
appears volcanic in origin,” robinson 
explains. “In shape and form these deposits 

are very similar to the mare 
basalt flows on the moon. But 
unlike the moon, mercury’s 
smooth plains are low in iron, 
and thus represent a relatively 
unusual rock type.”

The Caloris plains, he adds, 
cover at least a million square 
kilometers (390,000 square 
miles), or big enough to engulf 
Arizona, nevada, and 
California put together. The 
plains’ size implies the existence 
of large sources of magma in 
mercury’s upper mantle.

multispectral imaging also 
shows that besides lava flows, 
Caloris has “red spots,” which 
also appear volcanic. “red spots 
have diffuse boundaries and 
sometimes lie centered on rim-
less depressions,” robinson says. 
“right now they look to be 
caused by explosive, pyroclastic 
eruptions.”

More information: 
http://messenger.jhuapl.edu

This false-color image of Mercury shows the Caloris impact 
basin, visible as a large, circular, orange feature. The contrast 
between the colors of the Caloris basin floor and those of 
the surrounding plains indicate that the composition of 
Mercury’s surface is variable.
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Recent astronomical discoveries from the solar system to the outer limits of the universe.

http://hubblesite.org/newscenter/archive/releases/2008/23/image/a
http://hubblesite.org/newscenter/archive/releases/2008/23/image/a
http://messenger.jhuapl.edu


 summer  2008 Mercury 33

New View of the Milky Way
JPL / CalTech

for decades, astronomers have been blind to 
what our galaxy, the milky Way, really looks 
like. After all, we sit in the midst of it and 
can’t step outside for a bird’s-eye view.

new images from nASA’s Spitzer Space 
Telescope are shedding light on the true 
structure of the milky Way, revealing that it 
has just two major arms of stars instead of 
the four it was previously thought to possess.

“Spitzer has provided us with a starting 
point for rethinking the structure of the 
milky Way,” said robert Benjamin of the 
University of Wisconsin, Whitewater. “We 
will keep revising our picture in the same 
way that early explorers sailing around the 
globe had to keep revising their maps.”

Since the 1950s, astronomers have pro-
duced maps of the milky Way. The early 
models were based on radio observations of 

gas in the galaxy, and suggested a  
spiral structure with four major star-
forming arms, called norma, 
Scutum-Centaurus, Sagittarius, and 
Perseus. In addition to arms, there are 
bands of gas and dust in the central 
part of the galaxy. our Sun lies near a 
small, partial arm called the orion 
Arm, or orion Spur, located between 
the Sagittarius and Perseus arms.

“for years, people created maps of 
the whole galaxy based on studying 
just one section of it, or using only 
one method,” said Benjamin. 
“Unfortunately, when the models 
from various groups were compared, 
they didn’t always agree. It’s a bit like 
studying an elephant blindfolded.”

More information: 
www.spitzer.caltech.edu/Media/releas-
es/ssc2008-10/release.shtml

This artist’s concept illustrates the new view of the 
Milky Way. The galaxy’s two major arms (Scutum-Cen-
taurus and Perseus) can be seen attached to the ends 
of a thick central bar, while the two now-demoted 
minor arms (Norma and Sagittarius) are less distinct 
and located between the major arms.
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Inner Milky Way Revealed
JPL / CalTech

more than 800,000 snapshots from nASA’s 
Spitzer Space Telescope have been stitched 
together to create a new “coming of age” 
portrait of stars in our inner milky Way   
galaxy. The image depicts an area of sky 120 
degrees wide by two degrees tall. 

“This is the highest-resolution, largest, 
most sensitive infrared picture ever taken of 
our milky Way,” said Sean Carey of nASA’s 
Spitzer Science Center at the California 
Institute of Technology, Pasadena, Calif. 
Carey is lead investigator for one of two 
teams responsible for the new picture. 
“Where previous surveys saw a single source 
of light, we now see a cluster of stars. With 
this data, we can learn how massive stars 
form, map galactic spiral arms, and make a 
better estimate of our galaxy’s star-formation 
rate,” Carey explained.

“I suspect that Spitzer’s view of the galaxy 
is the best that we’ll have for the foreseeable 
future. There is currently no mission 
planned that has both a wide field of view 
and the sensitivity needed to probe the 
milky Way at these infrared wavelengths,” 

said Barbara Whitney 
of the Space Science 
Institute, madison, 
Wis. Whitney is a 
member of the sec-
ond astronomy team.

Because earth sits 
inside our dusty, flat, 
disk-shaped milky 
Way, we have an 
edge-on view of our 
galactic home. We see 
the milky Way as a 
blurry, narrow band 
of light that stretches 
almost completely 
across the sky. With 
Spitzer’s dust-piercing 
infrared eyes, astron-
omers peered 60,000 
light-years away into 
this fuzzy band, called 
the galactic plane, and 
saw all the way to the other side of the galaxy.

More information: 
www.spitzer.caltech.edu/Media/releases/
ssc2008-11/release.shtml

In this mosaic the galactic plane is broken up into five components: the 
far-left side of the plane (top image); the area just left of the galactic cen-
ter (second to top); galactic center (middle); the area to the right of galac-
tic center (second to bottom); and the far-right side of the plane (bottom).
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Slimmer Milky Way Revealed
Sloan Digital Sky Survey

The milky Way galaxy has lost weight. A lot 
of weight. About a trillion Suns’ worth.

It wasn’t a galactic diet that accounted for 
the recent slimming, but a more accurate 
scale. This discovery from the Sloan digital 
Sky Survey (SdSS-II) has broad implications 
for our understanding of the milky Way.

“The galaxy is slimmer than we thought,” 
said Xiangxiang Xue of the national 
Astronomical observatories of China, who 
led an international team of researchers. 
“That means it has less dark matter than 
previously believed, but also that it was more 
efficient in converting its original supply of 
hydrogen and helium into stars.” 

The discovery is based on data from 
SeGUe, an enormous survey of stars in the 
milky Way — one of the three programs that 
comprise SdSS-II. Using SeGUe measure-

ments of stellar velocities in the outer milky 
Way, a region known as the stellar halo, the 
researchers determined the mass of the 
Galaxy by inferring the amount of gravity 
required to keep the stars in orbit. Some of 
that gravity comes from the milky Way stars 
themselves, but most of it comes from an 
extended distribution of dark matter, whose 
nature is still not fully understood.

To trace the mass distribution of the 
Galaxy, the SeGUe team used a sample of 
2,400 “blue horizontal-branch” stars whose 
distances can be determined from their 
measured brightness. Blue horizontal branch 
stars can be seen to large distances, Xue 
explained, enabling the team to measure 
velocities of stars all the way out to distances 
of 180,000 light years from the Sun.

More information: 
www.sdss.org/news/releases/20080527.
mwmass.html

The visible, stellar part of our Milky Way is 
embedded within its much more massive and 
more extended dark-matter halo, indicated in 
dim red. The ‘blue horizontal-branch stars’ that 
were found and measured in the SDSS-II study, 
are orbiting our Milky Way at large distances.
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Cosmic Collisions Galore
NASA / ESA / STScI / AURA

Astronomy textbooks typically present   
galaxies as staid, solitary, and majestic 
island worlds of glittering stars. But galaxies 
have a dynamical side. They have close 
encounters that sometimes end in grand 
mergers and overflowing sites of new star 
birth as the colliding galaxies morph into 
wondrous new shapes.

In celebration of the Hubble Space 
Telescope’s 18th launch anniversary, 59 
views of colliding galaxies were released, 
which constitute the largest collection of 
Hubble images ever released to the public. 
This new Hubble atlas dramatically illus-
trates how galaxy collisions produce a 
remarkable variety of intricate structures in 
never-before-seen detail.

Astronomers observe only one out of a 
million galaxies in the nearby universe in 
the act of colliding. However, galaxy merg-
ers were much more common long ago 
when they were closer together, because the 
expanding universe was smaller. Astro-
nomers study how gravity choreographs 
their motions in the game of celestial   

bumper cars and try 
to observe them in 
action.

for all their vio-
lence, galactic smash-
ups take place at a 
glacial rate by human 
standards — time-
scales on the order of 
several hundred mil-
lion years. The imag-
es in the Hubble atlas 
capture snapshots of 
the various merging 
galaxies at various 
stages in their 
collision.

most of the 59 
new Hubble images 
are part of a large investigation of luminous 
and ultra-luminous infrared galaxies called 
the GoALS project (Great observatories 
All-sky LIrG Survey). 

This survey combines observations from 
Hubble, nASA’s Spitzer Space Telescope, 
nASA’s Chandra X-ray observatory, and 
nASA’s Galaxy evolution explorer. The 
majority of the Hubble observations were 

by Aaron S. evans of the University of 
Virginia, Charlottesville, the national radio 
Astronomy observatory, and Stony Brook 
University. 

More information: 
http://hubblesite.org/newscenter/archive/
releases/2008/16/image/b
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Earth’s Laws Apply Elsewhere
Max Planck Institute

The laws of nature are the same in the dis-
tant universe as they are here on earth, 
according to new research conducted by an 
international team of astronomers, includ-
ing Christian Henkel from the max Planck 
Institute for radio Astronomy (mPIfr) in 
Bonn. Their research, published june 19th 
in Science, shows that one of the most 
important numbers in physics theory, the 
proton-electron mass ratio, is almost exact-
ly the same in a galaxy 6 billion light years 
away as it is in earth’s laboratories — 
approximately 1836.15.

According to michael murphy, 
Swinburne astrophysicist and lead author of 
the study, it is an important finding, as 
many scientists debate whether the laws of 
nature may change at different times and in 
different places in the universe. “We have 

been able to show that 
the laws of physics are 
the same in this galaxy 
half way across the visi-
ble universe as they are 
here on earth,” he said.

The astronomers 
determined this by 
effectively looking back 
in time at a distant qua-
sar, labeled B0218+367. 
The quasar’s light, 
which took 7.5 billion 
years to reach us, was 
partially absorbed by 
ammonia gas in an 
intervening galaxy. The 
wavelengths at which 
ammonia absorbs radio 
energy from the quasar are sensitive to this 
special nuclear physics number, the       
proton-electron mass ratio. 

More information: 
www.mpifr-bonn.mpg.de/public/pr/pr-munh3-
en.html

The light of bright, background (and very remote) quasars can be 
used to observe molecular absorption in distant galaxies.
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PREPARING FOR THE  
INTERNATIONAL YEAR OF  

ASTRONOMY 
A HANDS-ON SYMPOSIUM 

Astronomical Society of the Pacific 
May 31 – June 4, 2008 • St. Louis, Missouri 

The ASP is pleased to offer pre-orders for the ASP St. Louis meeting Conference Series Proceedings,  
“Preparing for the 2009 International Year of Astronomy: Hands-on Symposium and Workshops”.

This volume will provide a written overview/summary of the workshops and symposium and serve 
as a resource guide for the astronomy and space science EPO community for the 2009 International 
Year of Astronomy.

Pre-order the book online and receive the special $55 rate that includes one print copy, e-access, 
and shipping/handling charges within the U.S.

www.astrosociety.org/2008preorder.html

http://www.mpifr-bonn.mpg.de/public/pr/pr-munh3-en.html
http://www.mpifr-bonn.mpg.de/public/pr/pr-munh3-en.html
http://www.astrosociety.org/2008preorder.html
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ASP’s St. Louis Meeting
In june the Astronomical Society of the Pacific held its 2008 annual 
meeting, plus a series of weekend workshops and a symposium, in 
St. Louis, missouri, as part of the 2008 summer meeting of the 
American Astronomical Society (AAS). The conference, entitled 
“Preparing for the International Year of Astronomy: A Hands-on 
Symposium,” provided education and public outreach (ePo) pro-
fessionals an opportunity to gather and discuss international, 
regional, and local programs for the 2009 International Year of 
Astronomy, which celebrates the 400th anniversary of the        
astronomical telescope.

The ASP meeting kicked off with a weekend of dynamic work-
shops for formal and informal educators from around the world. 
Three educators from the ASP shared new ideas and formed new 
communities of enthusiasts. marni Berendsen hosted “Amateur 
Astronomers as Champions of IYA” in which amateurs were able to 
preview the night Sky network’s plans for 2009. Vivian White 
worked with Wil van der Veen, Theresa moody (both from new 
jersey Astronomy Center for education at raritan Valley Commu-
nity College, Somerville, nj), and Tierney o’dea (Coo of Slooh 
Live online observatory) to give teachers the tools to practice 
inquiry methods with their students. And Anna Hurst organized a 
storytelling workshop that was lead by well-known “Sky Teller” 
Lynn moroney. 

The next three and a half days were devoted to oral presentations 
of science papers (on the AAS side), and more than 60 talks outlin-
ing plans and ideas for the IYA. (our Web designer Leslie Proudfit 
has developed a photo gallery of the ASP meeting in St. Louis.) The 
ASP’s IYA sessions will be assembled into a Conference Series Publi-
cation Preparing for the 2009 International Year of Astronomy: 
Hands-on Symposium and Workshops. See page 35 for more details 
on how to order your advance copy.

society scope

News and information for Society members

The 2008 ASP Award winners (from left to right): Steve Mandel, Anjum 
Mukadam, Wil van der Veen, Joss Bland-Hawthorn, Chris Impey, Dava 
Sobel, and Gary Fujihara.  

Educators from around the country work on hands-on astronomy    
activities during the weekend workshops at the St. Louis ASP meeting.

Part of the poster sessions that accompany the AAS/ASP meetings. 
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Michael Gibbs (left), Jim Manning (center), and Andy Fraknoi in front of 
the ASP’s booth at the June meeting of the ASP and AAS.
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one of the conference highlights was a public lecture “How   
Galileo and the Telescope Changed everything” by ASP Klumpke-
roberts Award winner dava Sobel. And at the annual Awards    
banquet, the 2008 ASP Award recipients were honored

finally, the Astronomical Society of the Pacific would like to 
acknowledge and thank our workshop and symposium co-sponsors 
for their generous support, including the Spitzer Science Center, 
nASA’s exoplanet exploration Program, the education office of the 
AAS, the nASA Science mission directorate, the national radio 
Astronomy observatory, Ball Aerospace & Technologies, and the 
University of Wyoming CAPer Team.

Welcome to Kenneth Frank
We are pleased to introduce the newest member of the ASP staff.  
Kenneth frank (below) joins us as a night Sky network Adminis-
trator. His background in astronomy includes recent work at Scope 
City in San francisco as well as past President and current Board 
member of the San francisco Amateur Astronomers. He is an active 
amateur with a dedication to public outreach. As Vice President of 
the Astronomical Association of northern California, Kenneth stays 
busy organizing conferences and writing newsletters and articles. 
You can find him standing next to his dobsonian telescope many 
evenings with the San francisco Sidewalk Astronomers, or speaking 

with public groups around the Bay Area.
But astronomy is only one of his passions and the most recent of 

many interesting careers. He is a life member of the dolphin Club 
(swimming in the icy waters of the San francisco Bay), which is a 
local continuation of his long-distance swims across the english and 
maui Channels. He spent 24 years traveling the world as an airline 
flight attendant and chief purser with United Airlines, and that was 
after his stints in the US navy in Vietnam and locally as a firefighter. 
The ASP is fortunate to ba able to add his enthusiasm and knowl-
edge to our ranks, and we look forward to his participation as we 
prepare for the International Year of Astronomy.

Welcome to Albert Silva
The ASP is pleased to announce that with the arrival of Albert Silva, 
we now have a new executive Assistant/office Administrator to 
replace marilyn delgado, who retured earlier this year. Albert is 
excited about joining the organization and looks forward to bring-
ing to the ASP the skills he has developed during the past five years 
as office manager for the Lorraine Hansberry Theater, a non-profit 
Performing Arts organization. A Bay Area native and UC Santa 
Cruz graduate, Albert hopes to expand his knowledge of, and appre-
ciation for, astronomy while at ASP.

Marni Berendsen Receives G. Bruce Blair Award
on a cold, snowy evening in may at the riverside Telescope makers 
Conference, the Astronomical Society of the Pacific’s marni Berend-
sen (below) received one of the highest honors to be awarded to an 
amateur astronomer. The G. Bruce Blair medal is awarded annually 
by the Western Amateur Astronomers (WAA) to an individual “who 
has made truly outstanding contributions to amateur astronomy.” 
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marni is well known to professional and amateur astronomers alike 
in the San francisco Bay Area and throughout the United States.

An amateur astronomer for many years, marni is Past President 
and a Board member of the mount diablo Astronomical Society 
(Concord, California), where she participates in numerous public 
outreach programs. She is the education Project Coordinator for the 
ASP and as such is the administrator, coordinator, developer, and 
tester of ToolKits for nASA’s night Sky network. In 2007 she co- 
authored “Science educators Under the Stars: Amateur Astronomers 
engaged in education and Public outreach” — a book about ama-
teur astronomers engaged in outreach with the public — published 
by the ASP. marni has also written articles for Mercury as well as for 
Astronomy Education Review.

Mercury 2007 Back Issues Available as PDFs
In 2007 Mercury moved from a bimonthly to a quarterly publica-
tion. Last year was also the final year for the print version of the 
magazine; as ASP members are aware, Mercury is now a digital-
only publication. 

from time to time we’re asked if the old print issues will ever be 
available in digital format. Unfortunately, creating digital versions of 
Mercury’s back issues would require a significant commitment of 
ASP staff time, something that’s in very short supply. However, we 
were able to take the printer’s files for the four 2007 issues and turn 
them into Pdfs. While they are small, lo-res files, they’re perfectly 
printable on a page-by-page basis (if you don’t have these issues as 
hard copies).

members can find the Pdfs of Mercury, starting with the Winter 
2007 issue, via the Mercury digital Archives hot link on the ASP 
webpage that contains the current issue of the magazine.

The Beat Begins
The ASP is pleased to announce a new benefit of association, avail-
able exclusively to our members. Astronomy Beat is a bimonthly, 
online column written by “insiders” from the worlds of astronomy 
research and outreach. Astronomy Beat takes Society members 
behind the scenes, where new ideas and new approaches take shape. 
In each of the columns a leader in a branch of astronomy, an astron-
omy educator, or an amateur astronomer will share his or her work 
and passions. The illustrated text is accompanied by a brief listing of 
resources for further exploration. Veteran ASP staff member 
Andrew fraknoi serves as the editor of the series.

one of the best things about belonging to the ASP has always 
been the chance for members to rub elbows with the “movers and 
shakers” in our field. These days, the World Wide Web provides a 
convenient virtual meeting space for our members and the leaders 
in the world of astronomy. join us twice a month to see what’s  
shaking to the Astronomy Beat.

In the inaugural column, planetary astronomer and former ASP 
President david morrison gives us the scoop on the recent Interna-
tional Astronomical Union decisions to change the definition of a 
planet and to introduce the new term “plutoid” for the dwarf planets 
beyond neptune. He also suggests a simple way out of the contro-
versy these decisions have produced. The second column is by mark 
Sykes, director of the Planetary Science Institute, who discusses 
Ceres. The third, by our very own President, james Kaler (emeritus 
professor at the University of Illinois), looks at his Star of the Week.

To access Astronomy Beat, go to: www.astrosociety.org/mercury/
astrobeat. You will need your membership user name and password 
(the same one you use for mercury magazine on line). 

society scope

NEW MEMBERS  —  The ASP welcomes new members who joined between March 15 and July 17, 2008.

Technical Membership
Christina L. Adair, Vail, AZ
Richard D. Carroll, Neenah, WI
Carolyn Collins Petersen, Groton, MA
James C. Conwell, Charleston, IL
Michiel N. Ford, Holton, KS
A. Sidney Johnston, Acton, MA
Jason S. Kendall, New York City, NY
Robert Layman, West Chester, PA
Blaine J. McCoy, Mount Vernon, WA
Ivy T. Merriot, Bozeman, MT
Paul L. Ross, Madison, WI
Richard R. Sabo, Bozeman, MT
Demi R. St. John, Edwardsville, IL

General Membership
James Alexander, Tombstone, AZ
David F. Berns, Decatur, IL
James A. Bock, Stockton, CA
Eric Bogatin, Olathe, KS
Julie Bolduc-Duval, Thetford Mines, 
Canada
Chris T. Campbell, Simsboro, LA
Jason S. Capps, Dunn, NC
Jean M. Creighton, Milwaukee, WI
David M. Cuomo, Denver, CO
James P. Durbano, Nanton, Canada
Sarah E. Eyermann, Laurel, MD
Audrey A. Fischer, Chicago, IL
Kenneth A. Frank, Tiburon, CA
Kim D. Hay, Yarker, Canada

Jessi J. Kingan, Chicago, IL
Elpida E. Kitanidis, Stanford, CA
Carl R. Lott, Angola, IN
Velshonna N. Luckey, South Bend, IN
Herbert R. Lukens, La Jolla, CA
John C. Martin, Springfield, IL
David McDonald, Concord, NH
Magdalen Normandeau, Fredericton, 
Canada
Paul M. Norris, Quincy, MA
Thomas J. O’Grady, Athens, OH
Samantha L. Reif, Springfield, IL
Sheldon L. Schafer, Peoria, IL
Robert L. Seaman, Tucson, AZ
Michael S. Simmons, Agoura, CA
Carter-Thaxton W. Smith, Tucson, AZ

Douglas F. Snyder, Palominas, AZ
Gregory A. Sullivan, Clayton, MO
Rebecca L. Sydney, Makawao, HI
Delmar M. Tibbetts, Eliot, ME
Mark A. Thompson, Seal Beach, CA
Amy T. Tran, Oakland, CA
Suzanne G. Traub-Metlay, Boulder, CO
Dennis L. Ward, Boulder, CO
Claudia R. Wasserman, Remsenburg, NY

Friend of the ASP
Katherine C. Cassidy, Bozeman, MT
Paul R. Magruder, Mountain View, CA
Nick P. Rae, Peoria, IL

http://nightsky.jpl.nasa.gov
http://www.astrosociety.org/online-store/scstore/p-BO432.html
http://www.astrosociety.org/online-store/scstore/p-BO432.html
http://www.astrosociety.org/mercury/astrobeat
http://www.astrosociety.org/mercury/astrobeat
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A Gift That Gives Back
u

planned giving
 with

the asp heritage society 

T he Astronomical Society of the Pacific is pleased to 

recognize our members and friends who have included 

the ASP in their estate plans. This support of our mission is 

truly appreciated.

Join the Heritage Society by making a planned gift today. Visit 

us online or contact us to request an informational brochure.

 www.astrosociety.org/support.html  
or  

(415) 337-1100 x106

AstroShop
www.astrosociety.org All proceeds from product sales support the mission and education programs of the ASP

Books, Posters, Slide Sets Family ASTRO Games Special Order Items ASP Conference Series

HELP EVERYONE REACH FOR THE STARS!

ASTEROIDS
A History in 3 Volumes

“In his profusely illustrated and well-documented history of 
the discovery of Ceres and Pallas, Mr. Cunningham brings to 
life a vanished world of astronomy. The personal anecdotes 
that are included in his narrative are particularly useful in 
understanding the motivation and character of the principal 
players.”  — Dr. Paul A. Feldman, National Research Council.

The complete story of the discovery and analysis of the 
first two asteroids is presented in these three massive 
volumes, the result of 20 years of research by Mercury 
magazine columnist Clifford Cunningham. Each 500-page 
book measures 8 x 11 inches. Hundreds of original letters 
and scientific papers are presented in English for the first 
time ever. A fourth volume, about the asteroids Juno and 
Vesta, is in preparation. Cost of each book is $100 plus 
shipping. Orders may be placed with Star Lab Press:  
starlab@the-beach.net.

http://www.astrosociety.org/support/heritage.html
http://www.astrosociety.org/online-store/scstore/shophome.html
mailto:starlab@the-beach.net
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sky sights

The Skies of August

August evenings feature a trio of bright stars reaching the meridian 
by midnight. The stars — deneb, Vega, and Altair — form a con-
spicuous shape known as the Summer Triangle (below). All three 
stars are bright enough that they are easily visible even in a light-
polluted city sky.

Vega, the brightest of the three, is the first to pass overhead. It 
belongs to Lyra, the Harp (more on this constellation in the 
September segment). Altair, to the southeast of Vega, is the alpha 
star of Aquila, the eagle. Deneb, the easternmost star in the 
Triangle, belongs to Cygnus, the Swan. 

In a sky not completely wreaked by excess light, the other bright 
stars of Cygnus form a cross-shaped asterism — the northern 
Cross. (An asterism is an easily recognized star pattern containing 
stars belonging to one or more constellations. The Big dipper, the 
Summer Triangle, and the northern Cross are all asterisms.) The 

end star in the northern Cross — Albireo — is a beautiful double 
star that can be resolved in a small telescope or with steadily held  
10 x 50 binoculars.

After starting off with a bang (the total eclipse of the Sun on the 
1st, one of the reasons this issue of Mercury is a little late), August 
settles in with a fine display of wandering worlds in the west. By the 
14th Venus, Saturn, and Mercury appear as a tight little group low 
in the west about 30 minutes after sunset. Saturn rapidly vanishes 
into the solar glare, but Venus and mercury hang out together until 
late September. during this time Mars gradually sinks lower into the 
west, heading toward a rendezvous with Venus on September 11th.

This leaves jupiter as the only planet visible late into the night. 
The giant world hangs in the south at sunset, and is well placed for 
high-power telescopic viewing. If you’re using a small scope to fol-
low the four large moons of jupiter and want like to know which 
moon is which, Sky & Telescope’s “jupiter’s moons” java applet will 
illustrate the positions of the Galilean satellites for any date and time 
from january 1, 1900, to december 31, 2100. 

The Skies of September

In the early evening the Summer Triangle is passing the meridian, 
and Lyra (Vega’s constellation) has started to sink a little into the 
west. This makes it easier to explore this pretty little pattern, which 
consists of brilliant blue-white Vega and a parallelogram of four 
dimmer stars (the chart appears on the next page).

first, aim binoculars, or a telescope set to low power, slightly 
northeast of Vega. Here you’ll find a close pair of identically bright 
stars. This is the famous Double-Double, epsilon (ε) Lyrae. In a 
telescope set to a reasonably high magnification, you’ll be able to 
split each star into two; hence the name.

due south of epsilon and southeast of Vega is another double 
star — Zeta (ζ) Lyrae. You’ll have trouble splitting this star in     
binoculars, but a small telescope will do the trick.

finally aim your telescope between the two bottom stars of Lyra’s 
parallelogram — Beta (β) or Shliak and Gamma (β) or Sulaphat. 
Here you’ll find M57, a tiny, ghostly smoke ring that’s better known 
as the ring nebula. It’s a pretty sight, even though your eye can’t 
detect the colors that appear in photos of this planetary nebula.

If you have a clear and low western horizon, head out 30 minutes 
after sunset on the 1st (preferably with binoculars) and look just 
slightly south of west. There you’ll see brilliant Venus, dim 
Mercury, and faint, reddish Mars in a triangle less than 6º wide. 
The next evening the three-day-old moon appears to the left of this 
planetary triangle, and on the 3rd the crescent moon hangs some 8º 
to the left of the bright star Spica. 

Keep looking west after sunset as the month progresses, and fol-
low the collapse of the triangle of planets. on the 11th mars passes 
within ⅓º of Venus while mercury sits to their lower left. mars and 

by Paul Deans

• Go to Sky & Telescope’s August 2008 Sky Chart
• How to use S&T’s Interactive Sky Chart

• Go to Sky & Telescope’s September 2008 Sky Chart
• How to use S&T’s Interactive Sky Chart
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http://www.skyandtelescope.com/observing/objects/javascript
http://skychart.skytonight.com/observing/skychart/skychart.asp?lat=40.0&lng=-90.0&timezone=-7&datetime=2008.08.15at10:00PM&dst=on&calt=17&
http://skychart.skytonight.com/observing/skychart/skychart.asp?lat=40.0&lng=-90.0&timezone=-7&datetime=2008.09.15at10:00PM&dst=on&calt=17&
http://www.carinasoft.com
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mercury now rapidly depart the scene, vanishing into the solar glare 
by month’s end.

on the 19th observers in the northeastern United States and 
eastern Canada can catch the 19-day-old moon passing through the 
Pleiades. The moon enters the star cluster around 9 pm edT and is 
clear of the cluster two hours later. The event requires 
a clear northeast to east horizon. The moon occults 
(hides) a number of bright Pleiads during this time; 
watch for their reappearance from behind the moon’s 
dark limb.  

meanwhile, Jupiter continues to be an obvious eve-
ning sight. It’s the bright object shining in the south-
southwest after sunset. on the 9th the moon passes 
beneath this giant planet.

The Skies of October

High in the south these evenings is another geometric 
asterism — the Great Square of Pegasus (right). To 
say it dominates the autumn sky would be a misno-
mer, since none of the stars in the Square are brighter 

than 2nd magnitude. However, it is a shape that’s easy to identify.
How many stars can you see inside the Great Square using your 

unaided eye? The number provides an unofficial indication of the 
darkness of your observing site. In a light-polluted night sky, you’re 
likely to spot only two or three. But on a clear night under very dark 
skies, you might find more than 30. 

note the sweep of stars extending away from the southwest cor-
ner of the Square. At its end, just beyond enif (ε Peg), is M15, a 
globular cluster. It’s easy to find in binoculars and is a nice sight in 
small scopes.

As october opens, Venus is alone, low in the southwest after 
sunset. (Technically Mars remains an evening object, but it is faint 
and difficult to spot to the lower right of Venus.) on the 1st and 
31st the moon lingers near Venus, though in both cases the lunar 
crescent might be easier to spot the following night.

meanwhile, Jupiter remains in the south at sunset and sets 
around midnight. If you haven’t already done so, take advantage of 
pleasant autumn-evening weather to study the giant planet’s belts, 
zones, and Great red Spot (GrS). To determine when the GrS will 
be on jupiter’s meridian, use Sky & Telescope’s “Transit Times of 
jupiter’s Great red Spot.”

By mid-month, both Mercury and Saturn have popped into the 
morning sky. Saturn rises three hours before the Sun and is well up 
in the east by the time mercury pokes its head above the horizon. 
mercury reaches greatest elongation on the 22nd; it’s the best morn-
ing appearance of this little planet in 2008. If you’re unsure about its 
location and identity, look for it to the lower right of the thin cres-
cent moon on the 26th.

during the early hours of the 17th, the 18-day-old moon passes 
through the northwestern edge of the Pleiades. This time observers 
in the middle and western portions of north America are favored as 
the moon, three days past full, slides past the northeastern edge of 
the cluster. 

• Go to Sky & Telescope’s October 2008 Sky Chart
• How to use S&T’s Interactive Sky Chart

sky sights
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http://www.skyandtelescope.com/observing/objects/javascript
http://www.skyandtelescope.com/observing/objects/javascript
http://skychart.skytonight.com/observing/skychart/skychart.asp?lat=40.0&lng=-90.0&timezone=-7&datetime=2008.10.15at10:00PM&dst=on&calt=17&
http://www.carinasoft.com
http://www.carinasoft.com
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Thanks to Sky & Telescope magazine, 
Mercury readers have direct access to 
S&T’s online Interactive Sky Chart. 

While anyone can go to it on Sky’s website, 
registration is required to load and use the 
charts. registration is free and has some 
advantages, but it’s not necessary for ASP 
members who just want to retrieve the 
monthly star chart.

Sky & Telescope’s Interactive Sky Chart is 
a java applet that simulates a naked-eye view 
of the sky from any location on earth at any 
time of night. Charted stars and planets are 
the ones typically visible without optical aid 
under clear suburban skies. Some deep-sky 
objects that can be seen in binoculars are 
plotted too.

Using the Chart: The Basics
When you launch Sky & Telescope’s Interac-
tive Sky Chart applet in your Web browser, 
you should get a rectangular, naked-eye view 
of the sky on the left and a circular all-sky 
chart on the right. If the chart does not appear, see the “Tech Talk” 
section at the end of this article.

for instance, when you click on the link for the August Sky Chart 
(page 40), you should see, in a new window, a screen that looks like 
the image above. each of the monthly links in Sky Sights will take 
you to a chart set for 40º north latitude and 90º west longitude 
(which makes it useful throughout the continental US) at 10 pm day-
light-saving time at midmonth. The chart can be used at 11 pm 
(dST) at the start of each month, and 9 pm (dST) at month-end. 

If all you want is a copy of the circular All-Sky Chart to take out-
side, press the “Create Pdf” button, and then print the result. You’ll 
find the easy-to-use instructions included on the chart.

But Sky’s Interactive Chart offers much more. Click on any area of 
the circular All-Sky Chart that you’d like to see in more detail. The 
green frame will jump to where your cursor is pointing, and the 
scene in the Selected View window will now show this area. or click 
and hold down your mouse button within the green frame on the 
All-Sky Chart, then drag the frame around the sky. The scene in the 
Selected View window will change as the location of the green rect-
angle on the All-Sky Chart changes. finally, click and hold down 
your mouse button in the Selected View window, then drag the cur-
sor to move to another part of the sky. The green frame in the All-
Sky Chart will follow your movements.

Changing the Chart
Below the Selected View window you’ll find the latitude and longi-
tude the chart is set for, as well as the date and time. These can all be 
changed. 

To alter the date and time, click on the month, day, year, hour, or 

minute in the display at lower left, which will become highlighted. 
(You can change only one parameter at a time.) Then use the + or – 
button to increase or decrease the value you’ve selected. each time 
you change a quantity, both the Selected View and All-Sky Chart will 
be updated instantly. If you’d rather do a wholesale change, click the 
large “Change” button in the date & Time display area. A pop-up 
window will appear. Here you can choose any date between january 
1, 1600, and december 31, 2400, using the day and month pull-down 
lists and the year text-entry box.

To alter the location (and time zone), you’ll need to click the large 
“Change” button in the Location display area. A pop-up window will 
appear that will let you select a new location (be sure to enter data in 
just one of the three sections of this page). A follow-up page will let 
you select a time zone. But note that unless you register, the system 
will not remember your new location.

You’ll find more detailed instructions and hints for using the 
chart on the Help page. To really become familiar with this program, 
see the article: fun with S&T’s Interactive Sky Chart.

Tech Talk
The applet should work properly in most java-enabled Web  browsers. 
for best results on a PC, use Internet explorer 6 or netscape 7; on a 
mac, use oS X 10.3 (or higher) with Safari. If you’ve installed a “pop-
up stopper” to block advertisements that automatically open in new 
browser windows, you’ll probably have to turn it off, as the Inter-ac-
tive Sky Chart needs to open in a new browser window.

If you have trouble getting the Sky Chart to open on your      
computer, please review Sky’s detailed system requirements to check 
whether you’re using a supported operating system. And don’t forget 
to also review the Help page. 

Using Sky & Telescope’s Interactive Sky Chart
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http://www.skyandtelescope.com/help/3304366.html
http://www.skyandtelescope.com/observing/skychart/3304906.html?page=1&c=y
http://www.skyandtelescope.com/observing/skychart/3304901.html?page=1&c=y
http://www.skyandtelescope.com/help/3304366.html
http://www.skyandtelescope.com


reflections

Interacting Galaxies
Astronomers at the Gemini observatory have imaged 

two nearly identical spiral galaxies in Virgo, 90  
million light-years distant, in the early stages of a gradual 
gravitational embrace. nGC 5427 (the nearly open-faced 
spiral galaxy at lower right) and its southern twin nGC 
5426 (the more oblique galaxy at upper left) are in the 
throes of a slow but disturbing interaction — one that 
could take one hundred million years to complete.
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http://www.gemini.edu
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