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It has not been a great year so far in terms of 
science. On a large scale the sagging economy 
seems to have put the global warnings about 
global warming on the backburner (much to 
the delight of the naysayers). 

On a smaller scale the blogosphere is 
awash with anti-science and pharmaceutical-
conspiracy tirades over a recent ruling by the 
US Court of Federal Claims that there is no 
association between vaccines and autism. 
Never mind that one of the judges stated 
quite emphatically that: “I concluded the evi-
dence was overwhelmingly contrary to the 
petitioners’ contentions.” And never mind 
that the science is sound. For many non-   
scientific medical bloggers, it’s all a vast    
conspiracy to ensure the ongoing profits of 
“Big Pharma.”

Meanwhile in Alberta and Canada (my  
little corner of the universe), two items 
recently caught my eye. Locally, I see that my 
provincial minister of Sustainable Resource 
Development (a portfolio that includes wild-
life conservation) is going to decide whether 
to continue a four-year moratorium on hunt-
ing grizzly bears in Alberta based, at least in 
part, on anecdotal evidence. 

This means that when F.B. drives home 
from the bar and sees a grizzly or two (as he 
has done almost every Saturday night for the 
past several years), his “data” will be consid-
ered as important as the results from a five-
year, $2-million (Cdn) scientific study that 
suggests the grizzly population in Alberta is 
in serious decline. While the Minister at least 
concedes that anecdotal evidence isn’t very 
scientific, he wants it counted anyway. 

And nationally, there’s Gary Goodyear, the 
Canadian Minister of State for Science and 
Technology. When asked in an interview 
whether he believes in evolution, he declined 
to reply. “I’m not going to answer that ques-
tion. I am a Christian, and I don’t think any-
body asking a question about my religion is 

appropriate” he said in an interview with the 
Globe and Mail, a Toronto newspaper. In a 
later interview he tried to clarify his remarks 
by saying he did believe in evolution but 
managed to dig himself in deeper by appar-
ently confusing evolution with lifestyle   
adaption. 

What bothers me about this is not that we 
have a religious man as our science minister. 
As far as I’m concerned, science and religion 
can easily coexist. But it does concern me 
that Goodyear thought a science question 
was a query about his religion; then later he 
said he didn’t think the question was relevant 
to his portfolio. It seems to me that he simply 
doesn’t understand the difference between 
science and religion.

If you find these examples (and others too 
numerous to mention) as discouraging as I 
do, what’s to be done? Well, the mission of 
the Astronomical Society of the Pacific (as 
per the box in the bottom-right corner of this 
page) is to advance science literacy and, in 
the process, foster critical thinking in stu-
dents — the business and government leaders 
of tomorrow. As Michael Gibbs (our guest 
columnist) explains in Societal Impact, one  
of the ways to improve the situation is to 
focus on teaching in the STEM fields, an 
activity that the ASP supports in a number of 
different ways. 

Sometimes all we can do is shake our 
heads at the blunders of today. But we should 
always keep our eyes on the long-term prize 
of science literacy, something the ASP works 
tirelessly for every day.

Paul Deans
Editor, Mercury

Where’s the Science?
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first word

Have you ever observed the “Rodney Dangerfield” of  
eclipses? The one that “gets no respect”? I’m referring,     
of course, to penumbral eclipses of the Moon, the subtlest 

of the species.
Solar eclipses get respect. Even when the eclipse is partial and 

no obvious change in sunlight is perceived, a properly filtered 
glance shows the unmistakable curve of the Moon encroaching on 
the solar disk. Annular versions, with the entire lunar disk in      
silhouette against the Sun’s, are more dramatic. And total eclipses 
are the most dramatic of all.

Other types of lunar eclipses get respect — the partials showing 
the curve of the Earth’s shadow shrouding the Moon’s craters and 
seas for half the world to see at once, and totals, with the Moon 
burnished red or orange in the full shadow, tinged only by sunset 
colors scattered through Earth’s atmosphere.

But penumbrals? Some people don’t even bother to count them 
when they tally up anticipated eclipses for the year. But I do. Thus, 
when the first of four lunar eclipses scheduled this year (three   
penumbrals and one slight partial) occurred in the wee hours of 
February 9th, I was out to see it.

Admittedly, penumbral lunar eclipses can be vanishingly subtle. 
As the Moon drifts through the Earth’s outer shadow, the lunar 
surface remains exposed to some portion of the Sun’s disk as it 
peeps out from behind the hulking Earth in the Moon’s sky. 
Indeed, when the Moon barely nicks the penumbra or passes only 
through its outermost precincts, the slight mitigation of sunlight 
on the distant lunar surface is impossible to detect with the eye. 
But if the Moon passes substantially through the penumbra (as it 
did on the 9th) and approaches the boundary of the umbra, then 
the ephemeral play of light and shadow is readily seen. If you’re 
paying attention.

And so I roused in the early-morning darkness of February 9th, 
tossed my gear into the car, and drove the couple miles out of the 
coastal valley where I live to the Pacific shore. I headed south on 
Highway 1, looking for a dark, quiet, and reasonably clear west- 
facing locale. The bright full Moon, already slipping imperceptibly 
into the penumbra, was playing hide-and-seek with clouds drifting 
southeast — the large, puffy cumulus kind you normally expect to 
see during the day. There was a larger, relatively cloud-free space a 
little to the south of me, and I drove until the Moon was framed 
within it. I stopped at a pull-off on bluffs overlooking the shore.

The Moon was glorious among the passing clouds, hanging over 
the ocean, illuminating the clouds with backlit silvery fringes, and 
sending a shimmery, wave-broken path of luminescence to the 
shore below my vantage point. And as time passed, Luna continued 
its game with the clouds. As the Moon plunged deeper into the 

Earth’s penumbra, and as the Man-in-the-Moon countenance slow-
ly tipped over on his side for setting and sleep, the subtle gray    
tarnish of the penumbral shadow slowly became obvious.

I have a practiced eye for penumbrals, and when the highlands 
around the Moon’s Imbrium eye began to stain a shade similar to 
the lunar seas, I knew I was seeing the eclipse. It was nothing dra-
matic: there was no fanfare, no tumult, and no one appeared to 
bang on a pot to make this flimsy shadow-demon depart. There 
was only the quiet satisfaction of seeing it, the sense of great  
objects moving in space, the imagining of the near-perfect line-   
up of heavenly bodies, and the feeling of being part of something 
bigger and grander. It’s the sort of life-enhancing emotion that  
connects me to the world beyond my too-easily-practiced tunnel 
vision. All for the mere act of taking note. 

As the Moon’s right eye continued to blacken, and the first shad-
ings of dawn began to lighten the sky in the east, the Moon slipped 
into a cloudbank above the distant sea horizon and set a little after 
mid-eclipse. I headed back home, content; the early rising having 
been well worth the effort.

Paying Attention 
Take this penumbral eclipse, please.

by James G. Manning
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The faint shadow covering the northern portion of the Moon on February 
9, 2009, was clearly visible — if you were paying attention.
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The author Julia Cameron has written, “the capacity for delight 
is the gift of paying attention.” That sentiment seems especially ger-
mane for those of us who spend our lives with one eye glancing 
upward, not wanting to miss what goes on up there. And we reap 
the rewards in celestial experiences both subtle and spectacular, 
anticipated and serendipitous.

Whether it be an eclipse predicted decades ago, a fireball from a 
meteor shower meteor caught out of the corner of the eye, or the 
tryst of Moon and Venus over the trees in the fading light of day — 
that sight can still take our breath away despite its expectedness. All 
for just paying attention.

If we could reduce the mission of our Society to just two words, 
we could do worse that to simply state that profoundly important 
phrase: “Pay attention.” Pay attention to the sky, to the world 
around us, to life, to each other, and especially to the needs we find 
that we can do something about. 

We can — all of us — do something about getting others to  
look up, to connect with the cosmos, and to understand the value 
of science and science education and the importance of becoming 
science literate. We can encourage participation in the great deci-
sions about science and technology that will be so very important 
to our future. 

We can do it with our neighbors, friends, family, and the strang-
ers we meet at local star party by offering a guided look through a 

telescope, or pointing out that the very subtle shading on the cusp 
of the Moon is the shadow of the Earth as great bodies align in 
space. It’s about connecting, and making connections.

It’s what the Society is all about — and has always been all about 
— in this, its 120th year of existence. We’re glad to have you aboard 
with us, and we appreciate your support in advancing our common 
goals.

And be sure to check out the next penumbral eclipse that comes 
your way. They’re worth paying attention to, for it is often the sub-
tleties of life that define the quality of life as we play our hectic, 
modern existence on planet Earth. 

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

first word
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astronomer’s notebook

In the standard cosmological model, structure forms hierarchi-
cally. In particular, galaxies are thought to have formed by the 
accumulation of small clouds of gas and stars, and eventually 

other small galaxies. This “bottom up” scenario is supported by a 
preponderance of observational evidence. Hubble Space Telescope 
deep-field images reveal that galaxies in the early universe were 
smaller, more numerous, and closer together than today’s galaxies. 
Mergers must have been a common occurrence in the early history 
of the universe; indeed, galaxies are observed in various stages of 
mergers throughout the cosmos.

The galaxies populating the young universe were predominately 
irregular or spiral types; there were significantly fewer elliptical gal-
axies compared to today. Elliptical galaxies appear to be the result of 
mergers between two or more galaxies. The merger triggers star for-
mation and uses up the gas and dust, leaving the resulting elliptical 
with a dearth of interstellar material. Elliptical galaxies range from 
among the smallest to the very largest in the universe.

Some of the giant ellipticals have diameters 20 times that of our 
own Milky Way. While our galaxy contains roughly a billion (109) 
stars, the typical giant elliptical contains a trillion (1012) or so stars! 
Large elliptical galaxies are often found near the centers of galaxy 
clusters, and some exhibit multiple nuclei.

The properties of these galaxies are generally consistent with a 
widely accepted scenario wherein giant ellipticals form when two 
disk galaxies (with or without spiral structure) merge. This scenario 
was proposed in the early 1970s, prior to the development of hierar-
chical cosmological theories and has gained momentum ever since. 
Computer simulations of binary-disk galaxy mergers yield elliptical 
remnant galaxies that are consistent with the global properties of 
ellipticals — including their general shapes, rotational properties, 
and brightness (photometric) maps.

Despite these successes, there remain fundamental problems 
with this scenario. Jeremiah Ostriker, who outlined these problems 
nearly 30 years ago, and his colleague Thorsten Naab have revisited 
the binary-merger scenario. Taking advantage of recent improve-
ments in observational data and computational models, Naab and 
Ostriker were able to put some constraints on the formation of ellip-
tical galaxies from binary-disk mergers.

Present-day spirals contain much younger stars (an average age 
of five billion years) than do ellipticals, which average eight to 10 
billion years. Today’s spirals also have roughly five to eight times 
fewer metals (i.e. elements heavier than hydrogen) than elliptical 
galaxies. In addition, present-day spirals are much less massive and 
far more diffuse than today’s ellipticals. Thus, Naab and Ostriker 
conclude that binary mergers of present-day spiral galaxies cannot 
be responsible for the formation of massive elliptical galaxies.

Okay, what about the 
progenitors of today’s 
spiral galaxies? Both 
observations and theo-
retical models indicate 
that spirals of the past 
were smaller, less mas-
sive, and even more  
metal-poor than spiral 
galaxies of today. So, it is even more unlikely that binary mergers of 
spiral galaxies formed massive elliptical galaxies in the past!

There are other difficulties for the binary-merger scenario. The 
stars of massive elliptical galaxies formed at high redshift (in the 
distant past) and on short time-scales, whereas spiral galaxies have 
much longer formation timescales. In addition, elliptical galaxies 
tend to occur in high-density regions of space such as galaxy clus-
ters. In fact, the more massive the elliptical, the closer it is found to 
the center of a galactic cluster. Spiral galaxies are found throughout, 
space regardless of their mass.

Naab and Ostriker modeled the formation of Milky-Way-like 
disk galaxies, including the time evolution of their mass, star forma-
tion rate, luminosity, and metallicity. They found that while the 
Milky Way was smaller and less massive in the past, its metallicity 
and luminosity have remained relatively constant over the past nine 
billion years or so. They also modeled binary mergers of the pro-
genitors of present-day spiral disk galaxies and found that such 
mergers simply cannot create massive elliptical galaxies. (All of this 
assumes that the progenitors of today’s spiral galaxies evolve simi-
larly to today’s spirals.)

So, how do massive elliptical galaxies form? It is possible one can 
emerge from multiple mergers, a concept supported by observations 
of multiple nuclei in giant elliptical galaxies such as M87. Naab and 
Ostriker also postulate the existence of massive, high-redshift spirals 
that might have created giant ellipticals via binary mergers. But if 
they existed, these massive spirals left no descendants and must 
have had very different formation histories from today’s spirals. 

Astrophysicist JENNIFER BIRRIEL is an Associate Professor of Physics at 
Morehead State University in Kentucky. She finds cosmic mergers and 

acquisitions far more interesting than financial ones.

Questioning the Origin of Giant Ellipticals
Can the merger of two disk galaxies produce a giant elliptical one?

The monstrous elliptical 
galaxy M87 (and it’s massive 
jet) is the dominant galaxy at 
the center of the neighboring 
Virgo Cluster, which contains 
some 2,000 galaxies.

by Jennifer Birriel
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planetary perspectives

I recently gave a talk at Spacefest 2009 in San Diego on the topic of 
near-Earth asteroids. I titled the talk “The Ugly, the Bad, and the 
Good,” a twist on the movie title and a conscious effort to focus 

the talk away from the usual gloom and doom of asteroid impacts. 
Although I wanted to end on a high note and talk about the promise 
offered by near-Earth asteroids as exciting destinations for human 
exploration, I did start the talk with the by-now familiar topic of 
dinosaur-killing major impacts.

In 1980, Luis and Walter Alvarez proposed an asteroid impact as 
being responsible for the extinction of the dinosaurs and some three-
quarters of all the other forms of plants and animals on the planet 65 
million years ago. Since then, the impact hypothesis has transitioned 
from radical proposal to mainstream acceptance. The decade of the 
1980s saw initial exploration of the ways a major impact might cause 
extinctions, from nuclear winter-like cooling caused by the pall of 
dust ejected around the globe to poisoning of the environment from 
nitric and sulfuric acid rain produced by atmospheric chemical reac-
tions after the impact. Soot found all around the planet in the K/T 
boundary layer (the boundary between the rocks of the Cretaceous 
and Tertiary periods) by Wendy Wolbach and her collaborators in 
1985 suggested that most of the world’s vegetation went up in flames.

The 1990s began with the identification of the ‘smoking gun’   
crater — Chicxulub, a 180-kilometer-diameter scar in the subsurface 
geology of the northwestern Yucatan — and its linkage to the K/T 
extinction event by David Kring and his colleagues at the University 
of Arizona. Around that same time, David Grinspoon, then a gradu-
ate student at Arizona, began to think about the fate of all that vapor-
ized rock ejected into and above the atmosphere by the impact. He 
reasoned that the thousands of cubic kilometers of rock vapor, con-
densed into dust-size particles and raining back toward the planet’s 
surface, ought to heat the atmosphere. Jay Melosh and colleagues 
worked the numbers and concluded that the heating should indeed 
be intense enough to ignite vegetation world wide.

In 2001 and 2004, Kring and I published our own studies on 
where fires ought to have been ignited and how widespread they 
might have been, now that we knew the location and size of the 
source crater. Our work suggested that the Chicxulub impact was 
near the threshold size capable of igniting fires, and that there could 
have been wide swaths of the world where fires may not have raged. 
Regardless of the extent of the fires, we have always been very careful 
to point out that wildfires would have been merely one of many 
impact-induced environmental assaults with which the intricately 
woven tapestry of Earth’s ecosystems would have had to contend.

Now, two new studies are suggesting that there is still a lot to be 
figured out about this whole global wildfires topic. Claire Belcher 
and colleagues from the Royal Holloway University of London have 

focused their attention on polycyclic aromatic hydrocarbons (PAHs) 
found in K/T boundary sediments. PAHs can be made by a variety of 
combustion sources (enjoy that flame broiled burger!), including bio-
mass burning and ignition of petroleum products. It has been known 
for some time that the sediment layers into which the K/T impactor 
struck contained some petroleum deposits, and this had been con-
sidered as a possible source of some K/T boundary soot. Belcher’s 
new results suggest that the K/T soot and PAHs are consistent with 
ignition of the sediment petroleum deposits and that no widespread 
burning of the end-Cretaceous woodlands need be invoked.

The other new study, presented by Tamara Goldin and Jay 
Melosh, models in greater detail than has been done to date the 
atmospheric reentry of the condensed eject spherules. Goldin and 
Melosh use these numerical simulations to calculate the heat flux 
throughout the atmosphere and at the ground. A key finding in these 
new simulations is that the very dust responsible for the heating as it 
reenters the atmosphere is also a source of opacity, blocking some 
portion of the radiant heat in the atmosphere from reaching the 
ground. This self-shielding effect may have limited the temperature 
rise at the planet’s surface and kept many locales from reaching the 
temperatures needed for spontaneous combustion of plant litter and 
forest vegetation.

I’m sure that these studies are not the final word in the impact 
wildfires story, but I’m very pleased to see the new work in this area. 
It is a sign that things are, well, heating up again on this very inter-
esting topic. 

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

Throwing Cold Water On Global Wildfires?
Two new studies question whether the world was set ablaze after the Chicxulub impact.

by Daniel D. Durda

Artist’s concept of a large asteroid striking Earth.
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Just as astronomers have come to agree that a mysterious       
substance dubbed “dark matter” comprises about 85% of the 
universe’s mass and indeed is the only reason why any structure 

exists in the vast void of space, along comes an observation suggest-
ing that dark matter might not be crucial for galaxy and star        
formation after all.

As reported in the February 19, 2009, issue of Nature, a team led 
by David Thilker of Johns Hopkins University claims to have detect-
ed dwarf galaxies assembling from primordial gas left over from the 
Big Bang, with no help from dark matter’s gravitational epoxy.

If true, this provides an alternative, and even a well-trod route, 
toward galaxy formation. It offers stars more freedom to form even 
in the boondocks of intergalactic space, a radical change to the status 
quo of structure assembly. But will astronomers relinquish their 
unswerving allegiance to dark matter?

Caltech astronomer Fritz Zwicky introduced the concept of miss-
ing mass in 1933. He found that the detectable matter in any given 
galaxy — stars, gas, and dust observed largely with optical telescopes 
— didn’t constitute enough mass to explain the motion of the galaxy 
as calculated by basic Newtonian physics. Greater quantities of hid-
den matter must be lurking in galaxy cores, Zwicky reasoned.

Zwicky’s theory had little observational support, and thus few 
supporters, until in the early 1970s Vera Ruben of the Carnegie 
Institution of Washington painstakingly measured galaxy velocities 
with new, sensitive equipment. Within another decade most astrono-
mers were on board and a new paradigm emerged. 

So-called dark matter, whatever it might be, acts like a gravita-
tional well into which ordinary matter falls and condenses to form 
massive gas clouds and stars. Dark matter is now etched into cosmo-
logical theory. All structure — everything we can see with our eyes 
or detect with telescopes — lies within rivers of unseen dark matter. 
Galaxies can’t form without the aid of dark matter, or so the story 
goes. That story might be wrong. 

Thilker’s team studied the Leo ring, a jagged trail of primarily 
hydrogen gas discovered about 25 years ago encircling galaxies M105 
and NGC 3384 in the constellation Leo. As all searches with optical 
telescopes for stars in the ring came up cold, the assumption was that 
the ring was just that — cold, primordial hydrogen. 

But with NASA’s ultraviolet-seeking Galaxy Evolution Explorer, 
the researchers saw telltale evidence of recent massive star formation. 
Detection of primordial gas sweetened the observation. Primordial 
gas refers primarily to neutral hydrogen and helium, common in the 
early universe before radiation from the first stars and quasars      
ionized these gases. “Gas can stay primordial by evading accretion 
into a galaxy, while not forming stars independently in isolation,” 
Thilker said.

Thilker’s neutral hydrogen 
detection is complemented by a 
secondary observation of low 
metal concentrations in the new-
born stars, suggesting that the 
stars are mostly hydrogen and 
helium. Our Sun, in contrast, is 
recycled star stuff from eons past, 
containing carbon, oxygen, and 
other elements heavier than heli-
um. Nonetheless, Thilker con-
cedes that more spectroscopic 
work is needed to confirm the 
primordiality of the Leo ring.

That gaseous clumps are 
forming galaxies and are lacking 
dark matter is another matter. Thilker’s team bases the dark-matter 
claim nearly entirely on a 1986 paper by Stephen Schneider and oth-
ers, which suggests that the virial (gravitating) mass is not much 
greater than the observed gas mass. Hence, no dark matter explana-
tion is needed.

But, according to Stacy McGaugh, an expert on galaxy formation 
at University of Maryland, College Park, that wasn’t the main point 
of the Schneider paper, and the data are not convincing enough to 
make such a claim. “I fear it may be an over-interpretation to say 
these things are dark-matter-free or even have less dark matter than 
‘normal,’” McGaugh said. Thilker said he hopes high-resolution radio 
data from the Very Large Array soon will bolster evidence for the 
small dark matter content.

While McGaugh and his UMD colleague Massimo Ricotti, a cos-
mology expert, find the discovery of star formation intriguing, they 
see little evidence so far that clumping constitutes galaxy formation 
or that this has any implication on early galaxy formation. “It’s a very 
long shot,” Ricotti said. Without dark matter, is there enough mass to 
pull together and maintain enough stars to create a galaxy? Thilker’s 
team can only speculate that the presence of new stars could repre-
sent a condensing stage of dwarf galaxy formation, admitting there is 
no comparison to draw upon.

“This newly discovered route to galaxy formation does not take 
the place of the conventional process, relying on dark matter,” Thilker 
said. “Rather, it augments it, clarifying the fate of gaseous leftovers 
from cosmological structure formation.” Still, like Zwicky and Ruben, 
Thilker has much work ahead to convince his colleagues. 

Freelance health and science writer CHRISTOPHER WANJEK’s next column will 
investigate his dwarf retirement savings that seems to contain no visible matter.

Galaxies Born Free of Dark Matter?
Disproving the necessity of dark matter in galaxy formation could be as difficult as it was to prove its necessity.

armchair astrophysics

by Christopher Wanjek

The circles show where, within 
the Leo ring of gas, there could 
be dwarf galaxies (the blue 
clumps) forming without the 
help of dark matter.
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As Allan Sandage wrote in an ASP Leaflet in March 
1969: “One of the intriguing problems among cur-
rent unsolved astronomical puzzles is that of the age 

of the universe…. Both the subject and the problem itself are 
exceedingly old, and many solutions have been offered, first 
by the Babylonians and now by the astrophysicists…the 
number for the age of the universe has steadily lengthened as 
new and better data have become available.” During the past 
four decades, and particularly in the last 10 years, much 
more has been learned, though questions still remain.

In this and a companion Leaflet (April 1969), Sandage 
discussed three main ways to approach the problem. The 
first involves studies of stellar evolution, and the ages of the 
oldest stars — obviously the universe must be at least as old 
as the oldest stars in it. A second deals with the age of the 
chemical elements. The third is concerned with the expan-
sion rate of the universe, attempting to trace it back to a 
starting time.

On the first point, Sandage noted that “Existing data, 
interpreted by the well-established theory of stellar evolu-
tion, show beyond doubt that the age of the globular clusters 
is near 15 x 109 years. However, uncertainties as large as a factor of 
1.6 from this value are possible, acting mostly in the direction to 
decrease the age.” (As an aside, when I was a graduate student in 
the early 1960s, we had a standing joke that “astrophysical accura-
cy” meant “within a factor of two.” So he was slightly better than 
that in 1969!)

With regard to the age of the elements, Sandage discussed the 
radioactive decay of isotopes of uranium, the amounts that exist 
now, and the theory of how such heavy elements are formed. Their 
formation could only take place in supernova explosions and (from 
the evidence then available) only during the early history of our gal-
axy. These considerations led to age estimates from 8 to 15 x 109 
years (there’s that factor of two again).

The expansion of the universe is the area in which the most 
recent work has taken place. In 1929 Edwin Hubble and Milton 
Humason showed that the redshifts of galaxies indicated they were 
receding from us, and that the farther away they were, the faster 
they were going. This led to the hypothesis of the expanding uni-
verse. Distance and speed were related through the Hubble constant 
Ho, which in turn could give the amount of time since the galaxies 
began to recede. 

There has been much debate over the years about the value for 
Ho. Hubble’s early value was much too high (500); by 1969 values 
were estimated at between 50 and 120, giving ages between 3.4 x 
109 and 19.5 x 109 years. In his Leaflet Sandage suggested adopting 

Ho = 75, giving an age of 13 x 109 years. But he noted that: “The 
obvious great uncertainties preclude detailed discussions of various 
world models on the basis of the time scale alone…. The one con-
clusion that can be firmly drawn is that the expansion time scale 
does agree within its error with the time scale of dying stars and of 
the chemical elements. This, in itself, is remarkable.”

Discussion and observations continued, and in 1998 a startling 
discovery was made — the universe is not slowing down, but is 
accelerating in its expansion. This came from studies of Type 1a 
supernovae, the most luminous kind, in distant galaxies. This accel-
eration is attributed to an unknown “dark energy,” which would 
have an effect on the interpretation of redshifts and ages. 

The most recent relevant studies come from the Wilkinson 
Microwave Anisotropy Probe (WMAP), which was launched in 
2001 to measure fluctuations in the cosmic background radiation 
that is indicative of a Big Bang. After five years of observation and 
interpretation, the data yielded a value for Ho of 70.1 with an uncer-
tainty of ±1.3; this gives an age of (13.73 ± .12) x 109 years. This is 
within the ranges given by Sandage, but has an amazingly small 
uncertainty. No more factors of two! So perhaps we really are close 
to pinning down the age of the universe at last. 

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.

40 Years Ago: The Age of the Universe
The universe keeps getting older, but only because our data keep getting better.

echoes of the past

These “before” and “after” Hubble Space Telescope images show the glow of a 
Type Ia supernova estimated to be eight billion light-years away.
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Since the year 2009 marks the 400th anniversary of the 
invention of the telescope, it is timely to consider what 
astronomers were doing in the decades prior. What sort of 

tasks were they engaged in without a telescope, and what was 
the quality of their work? You have probably heard of Tycho 
Brahe, but here’s someone you likely haven’t discovered.

Before Germany became a unified nation, it was composed 
of a patchwork of principalities. Over the centuries many 
enlightened rulers promoted the arts and sciences, but one in 
particular stands out as an astronomer in his own right. In 1560 
Wilhelm IV (1532–92) installed the first modern observatory in 
Europe on a balcony of his residence in Kassel in central 
Germany, 300 kilometers west of Berlin. 

Wilhelm (right) had noted the great differences between the 
true positions of the stars and those calculated on the basis of 
ancient Greek observations. He therefore decided to create a new 
star catalog derived from actual observations. This was ambitious — 
not since Hipparchus in 135 BC had anyone developed a star cata-
log. The Greek astronomer measured 850 stars; Wilhelm set the goal 
of outdoing him by measuring 1,032 stars.

 Wilhelm began making observations at his private observatory 
in Kassel and continued until 1567, when he became the ruler 
(landgrave) of Hesse-Kassel. But progress was slow — by this time 
he had measured and catalogued the position of only 58 stars. His 
positional measurements, which achieved a decent accuracy of one 
minute of arc, were done with the naked eye. 

“In astronomy,” as he defined his principle, “everything must be 
thoroughly researched and by means of direct observation.” This 
perfectly encapsulated the new spirit of the age and the beginning  
of modern astronomy as it broke away from astrology.

Wilhelm’s collection of instruments to measure space and time 
survives in Kassel at the Museum of Astronomy as a testament to 
his scientific pursuits. Included is the first clock to mark the passage 
of seconds, made for his observatory by Joost Bürgi (1552–1632).

Crucial to making astronomical observations, both then and 
now, is knowing precisely when an event happens. Wilhelm was 
lucky to have Bürgi in his employ — even in the 16th century, the 
Swiss were noted for their excellence in crafting timepieces. By 1585 
Bürgi had developed a method of regulating mechanical clocks to 
within 30 seconds a day. This is poor by modern standards, but 
when you consider the best clock before that was accurate to within 
15 minutes a day, the advance is amazing! Using the azimuth quad-
rant and Bürgi’s clock, Wilhelm could determine the moment when 
a given star reached a certain altitude. This process developed into 
the basic method for determining stellar positions.

Tycho Brahe also used Bürgi’s clocks to define the intervals 

between stellar culminations. Tycho, who was in Kassel for a few 
days in 1575, urged Wilhelm to hire an assistant to carry on the star 
catalog work. But another nine years passed before Wilhelm invited 
Christoph Rothmann to come to his court as mathematician and 
observer. The accuracy of the observations made by Wilhelm and 
Rothmann is astonishing, but only a small part of Wilhelm’s Kassel 
star catalog was realized. Around 1586 the first stellar catalogue 
based on his observations was published. Ultimately it included 179 
of the 1,032 stars originally planned — Wilhelm’s observations fur-
nished the data for 58 of these and Rothmann’s for 121. Wilhelm 
nevertheless deserves credit for undertaking a program that became 
one of the major tasks of observational astronomy in the next centu-
ry, one that paved the way for celestial mechanics. 

Both Bürgi and Rothmann made major advances in their own 
right. It was Bürgi who invented logarithms (though John Napier 
gets the credit since he published his method in 1614, six years 
before Bürgi). One of Bürgi’s clocks in Kassel is engraved with a 
depiction of Copernicus and is the earliest known representation of 
the Earth revolving around the Sun.

Rothmann made careful observations of the famous comet of 
1585, and it led him to smash the concept of solid heavenly spheres 
that had held sway for 2000 years. He replaced it with the concept of 
a fluid heaven consisting of pure air. This developed into the idea 
that space was permeated by ether, a concept that was not disproved 
until Einstein’s work a century ago. 

Lunar craters honor these great men. Suitably enough, crater 
Wilhelm is just west of the crater Tycho. A crater near the limb, 
Byrgius, was named for Bürgi, and Rothmann is in the southeastern 
part of the Moon. 

CLIFFORD J. CUNNINGHAM has recently been seen with several supergiant 
stars including Barbara Walters, Christopher Plummer, and George Hamilton. 

(He got autographs recently from all three in Miami.)

A Princely Star Catalog
One of the last pretelescopic-era star catalogs was developed by a German prince.

annals of astronomy

by Clifford J. Cunningham
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During the last four years, I have increased the number of 
instructional aids I provide to students in my Astro 101 
course. A typical class consists of lecture, one or two in-

class activities, peer instruction questions, concept checks, and 
worksheet/note-taking forms. Skills or processes are presented algo-
rithmically on sheets I call “Steps.” Each course section starts with 
an “Advanced Organizer” to introduce concepts and topics, and 
ends with review sheets to help students prepare for the exams.

A course website has practice problems for skill-and-drill con-
cepts, sample exam questions, on-line quizzes for exam-readiness 
assessment, concept review notes, a few concept maps, and other 
study materials. The website has a question form so students can 
anonymously query the instructor as they use the web site. 

In past semesters I have also experimented with on-line forums 
(discussion groups), Just-in-Time-Teaching questions, various extra 
credit projects, and assorted writing and web projects. Most classes 
start with a five-minute enrichment topic, usually a PowerPoint  
presentation about constellations, current space missions, space art, 
or astronomy news; enrichment means that these topics are not cov-
ered by the exams but are of interest to the students. Before class, a 
quotation from a famous scientist or writer tries to engage the day’s 
topic in a different way.

Students have many different tools to assess their learning. 
Different materials enable students to employ different learning 
styles. Because the class uses so many collaborative learning meth-
ods, missing class can be difficult. But assorted resources enable  
students to catch up when they are absent (students deployed by  
the National Guard or Reserves have been able to keep up with  
class remotely thanks to these aids). So what’s the problem? 

I have given basically the same set of exams each term for the 
past five years. Student performance has decreased during this time, 
even as the materials offered in class and on the course website have 
increased. This raises the question of whether student motivation 
and performance decreases as the demand on their attention 
decreases. The students may have the ability to engage the material, 
but they view the instructional aids as replacements for learning 
instead of as tools for learning the material better. Students show up 
in class with printouts of the concept-review sheets, using them as 
talismans to hold off the evils of questions and activities that chal-
lenge them. Having pre-preprepared review questions, the review 
notes and sample exam questions reinforces these students’ lazy 
study habits. 

An alternative explanation is that the students at our university 
are not as well prepared today as the ones five years ago. Our cam-
pus has tried to increase enrollment during the past five years and 
the new matriculants have a lower average ACT score and greater 

remediation needs (in math, 
English, and reading). The 
new students have little idea 
of how to study to learn the 
material and have even less 
of an idea how to use on-
line quizzes and other aids 
to assess their learning. So 
the decrease in exam scores 
could be simply that stu-
dents have fewer academic 
skills, and student success is 
being diluted by increased 
tuition demand.

A third possibility is that 
students are simply over-
whelmed by it all. While I 
do not have a textbook with 
required readings, the other 
learning requirements 
(reviewing lecture notes; 
linking Advanced 
Organizers and reviews with 
notes and activities, taking 
quizzes; and practicing con-
cept problems) may simply be too much for the students. I suspect 
from student conversations and observation of student behaviors 
that the answer is a combination of all three explanations.

Students may be better served by fewer study materials, which 
would force them to engage the concepts themselves or to form 
study groups. It would be interesting to teach simultaneous sections 
with and without all the tools and aids to see if students are actually 
harmed by all our help. I do not have multiple sections of my Astro 
101 course, but my students from five years ago performed better on 
exams without all of the review notes, Advanced Organizers, and 
assessment tools. Also, students back then attended office hours for 
help more often than students today. 

I do not advocate going back to the bad old days of lecture only, 
and I will not give up collaborative activities. But the dynamics of 
learning seem to be shifting the wrong way in my class. Providing 
too much of a good thing may be as bad as doing nothing at all 
when it comes to motivating learning.  

DAVID BRUNING (david.bruning@uwp.edu) is a Distinguished Lecturer at 
the University of Wisconsin-Parkside. In the case of black raspberry custard, 

he feels one can never have too much of a good thing.

Do We Do Too Much?
Can too many instructional aids get in the way of learning?

education matters

by David Bruning
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Too many aids may cause the downfall 
of learning.

Le
sli

e 
Pr

ou
df

it

mailto:david.bruning@uwp.edu


 spring  2009 Mercury 13

D uring these challenging economic times there are 
layoffs within numerous professions, banks are in 
need of a federal bailout, the American automotive 

industry is on the verge of collapse, and we are experiencing 
an overall decline in manufacturing business. According to 
CNNMoney.com, during the final week of January 2009, a 
total of 200,000 jobs were cut in addition to the 2.6 million 
jobs lost in 2008. All this occurs while one sector within our 
economy is continuing to grow — jobs in the technological 
workforce in the science, technology, engineering, and math 
(STEM) fields. These are high-tech jobs for a high-tech 
economy.

While there will always be a demand for economic- and 
financial-sector jobs, the future workforce will come from 
the jobs within the STEM sector. The US Department of 
Labor, in their report for Employment and Training Admin-
istration by Jobs for the Future (2007), states:

STEM fields have become increasingly central to US   
economic competitiveness and growth. Long-term strategies 
to maintain and increase living standards and promote 
opportunity will require coordinated efforts among public, private, 
and not-for-profit entities to promote innovation and to prepare   
an adequate supply of qualified workers for employment in     
STEM fields. 

American pre-eminence in STEM will not be secured or extend-
ed without concerted effort and investment. Trends in K-12 and 
higher education science and math preparation, coupled with  
demographic and labor supply trends, point to a serious challenge: 
our nation needs to increase the supply and quality of “knowledge 
workers” whose specialized skills enable them to work productively 
within the STEM industries and occupations. It will not be suffi-
cient to target baccalaureate and advanced degree holders in STEM 
fields. Our nation’s economic future depends upon improving the 
pipeline into the STEM fields for sub-baccalaureate students as well 
as BA and advanced degree holders, for youth moving toward 
employment and adults already in the workforce, for those already 
employed in STEM fields and those who would like to change 
careers to secure better employment and earnings. 

The Need is There
Our country’s positioning in the global economy depends on the 
future of the STEM workforce and how we position ourselves, and 
our educational system, in order to deal with this growing demand. 

The Massachusetts Department of Education, in their 2007 educa-
tion research brief, indicated that jobs in the STEM field “are the 
backbone of the Massachusetts economy,” comprising about 13% of 

the state’s jobs. The report goes on to say that, “one-third of its gross 
state product is related to STEM.” These jobs are high paying and 
continue to increase even during the current economic downturn.

Another example is from New York’s 2009 State of the State 
address. In it Governor David Paterson indicated that while the 
nation may be on the brink of a depression, he believes New York is 
in the position to compete for jobs and that his focus is to bring 
high-tech jobs to upstate New York. 

In addition to these two accounts, an online report from       
FastCompany.com indicates that we are experiencing a changing job 
market and that individuals will need to acquire the skills necessary 
to meet this new demand. These jobs are in areas such as nursing 
and medical services; computing and engineering; education; and 
“green” jobs. But do we have the ability to meet both the current and 
future demand? 

In a 2008 study, the Interagency Aerospace Revitalization Task 
Force indicated that the lack of US students with strong skills in 
STEM subjects, along with a retiring aerospace workforce, could 
cause a catastrophic shortage of skilled workers within this segment 
of the US workforce. But does this hold true?

How will this segment of our workforce develop in the future? 
According to a summer 2008 Converge staff article, “STEM and 
Workforce Development Legislation,” six states — California, Texas, 
Florida, New York, Virginia, and Illinois — accounted for 40% of 
nationwide STEM-related occupations in 2005. Meanwhile the   
Colorado Workforce Development Council expects to see a 20% 
growth rate in STEM occupations between 2005 and 2015.

The Future of the US Economy 
Science, technology, engineering, and math are essential for workforce development.

societal impact

by Michael G. Gibbs
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What’s Being Done? 
With this expected need within the US workforce, institutions of 
higher education are developing programs to position themselves to 
answer the call. 

•  Daniel Webster College takes the lead in responding to the short-
age of graduates in the STEM disciplines. They indicate that being 
“nimble and flexible,” they can quickly respond to national issues 
that affect the STEM disciplines. 

•  The University of Hawai’i at Mānoa, through an online Facebook 
survey, is undertaking a study to determine how well STEM 
school programs and activities have prepared Hawai’i’s students 
for careers in these fields. 

•  In 2007 the University of Massachusetts convened a 27-member 
council of senior individuals from state government, business, 
K-12 education, and higher education to advise the state Board of 
Higher Education and the state government on STEM programs, 
policy, and workforce development to encourage students to pur-
sue careers in the STEM fields. 

•  In 2008 Harrisburg, Pennsylvania, saw the beginning of construc-
tion of a new 16-story academic building in the downtown area 
that created the first STEM non-profit university, the Harrisburg 
University of Science and Technology, to meet its own current 
and future workforce needs.
These are just a few of many examples from coast-to-coast where 

institutions of higher education 
are focusing on STEM education 
and workforce development.

In a unique partnership 
between higher education and 
the government, Capitol College 
— through the Space Operations 

Institute (SOI) in partnership with NASA — provides hands-on 
internship opportunities for undergraduate students. Students 
majoring in astronautical engineering can focus on specialized 
classes in spacecraft and propulsion, orbital dynamics, and remote 
sensing. The heart of the SOI program is controlling an $800      
million satellite, which helps scientists obtain global-warming     
data and study ultraviolet radiation from ozone depletion. 

Not only does Capitol College provide direct learning opportuni-
ties for undergraduate students via the SOI, Capitol takes the dis-
cussion to the next step through the Innovation and Leadership 
Institute. The Institute offers specialized programs to build and 
develop the technical and social skills needed by students to succeed 
in technology entrepreneurship and leadership careers. Through the 
integration of Capitol’s two academic divisions — Engineering, 
Computer Science and Technology; and Business and Information 
Management — collaborative programs are created that provide  
students the necessary skills to be leaders in a technology-based 
global economy. 

Leadership skills at Capitol College are also learned indirectly. 
The recent presentation by Mark Sykes, Director of the Planetary 
Science Institute, on “Dawn, New Horizons and the Great Planet 
Debate,” gave students an insight into the science, personalities, and 
politics behind the debate on what constitutes a planet.

Next Steps
With these examples of the need within our workforce, and higher 
education answering the call, where do we move from here — espe-
cially during these difficult economic times? Our future does not 
necessarily lie with the labor-intense workforce that dominated 
prior to the turn of the century. As others have written before, our 
future is knowledge-based and is probably based within the STEM 
fields. There are numerous examples of the need for STEM work-
force development and how higher education is providing learning 
opportunities for its students. 

The federal government recently agreed to an economic stimulus 
package in an attempt to not only provide for our troubled economy, 
but also to assist key sectors of industry. Within the area of educa-
tion, a summary by the Associated Press indicates that the funding 
has a primary goal of helping current K-12 teachers retain their 
jobs. The AP story continues by stating:

Nearly 600,000 jobs in elementary and secondary schools could 
be eliminated by state budget cuts over the next three years, accord-
ing to a study released…by the University of Washington. Fewer 
teachers mean higher class sizes, something that districts are scram-
bling to prevent.
The stimulus sets up a $54 billion fund to help prevent or 

restore state budget cuts, of which $39 billion must go toward kin-
dergarten through 12th grade (and higher) education. In addition, 
about $8 billion of the fund could be used for other priorities, 
including modernization and renovation of schools and colleges, 
though how much is unclear, because Congress decided not to 
specify a dollar figure.

A contrary view of the future of the STEM workforce comes 
from an American Physical Society 2008 article by Ron Hiram. 
Titled “STEM Workforce Discussion Needs More Data, Analysis,” it 

societal impact
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states that the current STEM workforce represents 
only about 5% of the nation’s total workforce and that 
there is a widespread belief among policy makers, 
leaders in business, and leaders in higher education 
that the STEM focus has “a disproportionately high 
impact on the nation.” 

Funding for STEM 
But where is the funding for STEM education? Should 
we rely on the government to lead the way? No.

In December 2008, the Bayer Corporation held a 
national forum (the second in the past three years) on 
the STEM subject. The purpose was to encourage and 
assist business executives from the various STEM 
industries — biotechnology, information technology, 
engineering, and beyond — to become involved and 
support STEM educational programs. By supporting 
STEM education, the business community hopes to 
build a national STEM pipeline for our nation’s future 
workforce. 

The conference was titled “Bridging the Diversity 
Gap: Introducing STEM Industries to K-12 Best   
Practice Programs.” Included was a report on a survey 
by Bayer, which found agreement among the Fortune 1000        
companies that they have a responsibility to support pre-college 
STEM-based education programs. These programs are especially 
important, according to the report, in developing the next genera-
tion of innovators, especially those who traditionally are underrep-
resented in the STEM field. 

Another funding example comes from the Motorola Foundation. 
In December 2008, they announced their Innovation Generation 
Grants program for 2009. It provides funding to support programs 
for pre-K to 12 students and is designed to advance the STEM field. 

The Motorola grant’s focus is on programs that serve underrepre-
sented groups in STEM careers. In 2008, the foundation provided  
$4 million in grant funding in the US and plans to award $5 million 
in 2009.

These are just two examples of corporate funding — available for 
STEM education and future workforce development — that support 
our future workforce and hence our nation’s future. Other founda-
tions, corporations, and governmental sources (including NASA) 
continue to actively support the efforts of engaging students of all 
ages in the STEM field.

Our Future: STEM
Organizations such as the Astronomical Society of the Pacif-
ic (ASP) provide resources, training, and a national network 
to enable the intermediate communicators, who focus on 
STEM workforce development, to advance the field. The 
ASP engages scientists, educators, enthusiasts, and the public 
to advance science and science literacy by increasing the 
understanding and appreciation of astronomy. 

Funding provided by organizations such as Bayer and 
Motorola allows institutions of higher education (such as 
Capitol College) and nonprofits (such as the ASP), working 
separately or in partnerships, to advance the field and pro-
vide the necessary educational opportunities, resources, and 
environment to support STEM education for our nation’s 
future workforce. 

MICHAEL G. GIBBS (mggibbs@capitol-college.edu) is the          
Vice President for Advancement and Assistant Professor at Capitol 

College in Laurel, Maryland. He is a member of the ASP’s Board of 
Directors and was the ASP’s Chief Advancement Officer before 

moving to Maryland.

societal impact

C
ap

ito
l C

ol
le

ge

C
ap

ito
l C

ol
le

ge

mailto:mggibbs@capitol-college.edu
http://www.capitol-college.edu
http://www.capitol-college.edu


by Lynette R. Cook

The evolving demand for space 
art has created trying times for 
space artists (Part I).

One of twelve illustrations I created for Dava Sobel 
to visually express the individual chapters in her 
book The Planets. Courtesy Lynette R. Cook.

I s  
s p a c e  a r t 

D e a D ?

http://www.lynettecook.com
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I s  
s p a c e  a r t 

D e a D ?

or had she picked up on a real trend in astronomy and astronomical education that spelled doom 
for this small group of specialized artists? 

Whether or not this is the proverbial “writing is on the wall,” the field of space art — the 
youngest member under the broad umbrella called scientific illustration — has changed since its 
inception and continues to adapt as technology advances. Just as earlier artists feared that the 
advent of the camera foretold their demise, the wondrous success of the Hubble Space Telescope 
and other technological marvels created ripples of uncertainty among space artists. While there is 
no doubt that space art and artists still exist — after all, look around…space art is everywhere, 
right? — what is the state of its health? I determined to find out.

What is Space Art?
The expression “space art” is a general term that’s used to identify both a broad category of art and 
a specific subsection of imagery. It has different meanings to different people, including but not 
limited to matte paintings; planetarium show imagery; depictions of astronomical objects in text-
books and scientific press releases; planetary landscapes in popular science books and magazines; 
astronomical scenes plastered on t-shirts, mugs, mouse pads, and anything else you can think of; 
and even planets or galaxies whipped out in minutes by spray-can painters in tourist meccas. 

My background as a space artist comes from the tradition of natural science illustration, which 
teaches that scientific illustration is “art in the service of science.” It’s in this vein that I think of 
space art, and it is how my viewpoint is colored. The primary goal of a natural science illustrator — 
whether focused on astronomy, botany, entomology, herpetology, or any other subject — is not to 
establish a unique style and sell one’s fine art in galleries. Rather, it is to create imagery that will, in 
published form, educate others about scientific topics. Thus the artist and the scientist are a collab-
orative team, working together to present the material in a visually appealing and informative way.

It was into this mindset that I threw myself, first in graduate school at the California College 
of the Arts in Oakland, where I specialized in scientific illustration via the Drawing Department, 
and then into the working world as Artist/Photographer for the Morrison Planetarium at the  
California Academy of Sciences, a position I held for 16 years. My earliest planetarium memories 
are of Assistant Chairman Bing Quock bringing the book The Grand Tour and the magazines 
Astronomy and Sky & Telescope to my desk to show me the marvelous, otherworldly landscapes 

For nearly three years I’ve been haunted by a head-
line in the Los Angeles Times that read, “Imagine That: 
NASA’s Photos Eclipse Space Art.” Befuddled and  
dismayed, my space-art colleagues and I wondered at 
the time how this message could have bubbled to the 
surface from the series of informational interviews 
the writer had conducted about our work and experi-
ences. Was this an attempt to sell more newspapers,

Left: The concept of space 
art ranges from scenes 
on t-shirts to magazine 
covers and many things in 
between.

Right: Deep Ocean. Far 
more vast than any oceans 
before encountered, fragile 
craft have set sail upon 
them in search of the 
greatest treasure of all — 
knowledge. C
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created by the well-known space artists of the day. It was via these 
and other publications that artists such as Don Davis, William K. 
Hartmann, Pam Lee, Ron Miller, Jon Lomberg, Michael Carroll, 
Adolf Schaller, Joe Tucciarone, and Alan Guttierez, became iconic, 
instilling in me an awe and reverence as though they were endowed 
with secret and mysterious knowledge of the universe that I could 
only pretend to imagine.

Today, more than 20 years later, I am a well-published artist in 
my own right. If space artists really do hold secretive and mysteri-
ous knowledge within them, I now hold it too. Yet, I have felt the 
ground shifting for some time, and the tremors are increasing in 
frequency and intensity. Thanks to the LA Times article, it is   
impossible to keep my head buried in the sand. With most of my 
space-art heroes still working in the field, and a host of younger 
enthusiasts making their own significant mark, now is an ideal time 
to investigate the state of the art.

The International Association of Astronomical Artists
My first stop is the IAAA — the International Association of 
Astronomical Artists — to poll its members on a variety of sub-
jects. Today’s IAAA membership is a diverse group of individuals 
with broad differences in age, background, artistic preferences, and 
years in the field. 

The 62% of members who responded to my questions come 
from Australia, Belgium, Canada, China, France, Germany, Spain, 
the United Kingdom, and the United States. Career longevity varies 
from two to 56 years, with 23 years the average. A realistic art style 
is prevalent within this group (76%), with the remaining work  
identified by the practitioners as abstract, expressionistic, informal/
conceptual, diagrammatic, impressionistic, pop, representational, 
semi-realistic, science fiction, storytelling, symbolic, surrealistic, 
art-in-space sculpture, and “other.”

Media choice varies too, with digital (computer generated imag-
ery or CGI) taking the lead at 54%, acrylics second (28%), and oils 

in third place (8%). The remainder is a smattering of alkyds, char-
coal, graphite, glass, gouache, ink (line and wash), installation/envi-
ronmental, marker, pastel, constructive, photography, printmaking, 
watercolor, sculpture, and mixed media.

Collectively, this group of individuals has created a huge body of 
highly visible and internationally acclaimed imagery seen in film, 
broadcasting, newspapers, scientific journals, trade magazines,  
popular books, textbooks, and on the Internet. Their work has   
been brought to the public by numerous respected companies and 
organizations, including Addison-Wesley, the BBC, The Discovery 
Channel, Houghton-Mifflin, NASA, PBS, Random House, Newsweek, 
Time, US News and World Report, and The Washington Post.
 
The Good News
What especially strikes me about the feedback I received is how 
many artists are inspired by the universe and feel deeply committed 
to what they do. Many cite a love of both art and science, with some 
having had a parent or other family member involved in aerospace 
who instilled in them a wonder of the cosmos when they were chil-
dren. Older IAAA members remember marveling at the depictions 
produced by an earlier generation of space artists, including Chesley 
Bonestell, R.A. Smith, Charles R. Knight, and Ludek Pesek. Younger 
space artists were first excited by the renderings by David A. Hardy, 
Ron Miller, Don Davis, Don Dixon, and others, along with Carl 
Sagan’s Cosmos television series. 

Enthusiasm remains high amongst today’s astronomical artists. 
When asked, “Since becoming a space artist, have you ever seriously 
thought about a career change?” more than half said no, with two 
admitting they’d do their creative work for free if necessary. Aldo 
Spadoni expresses his dedication in unwavering terms, “I was born a 
rocket scientist. My earliest memories are of rocket science. I eat, 
sleep, and breathe rocket science and the human conquest of space. 
Being a space artist is merely one additional manifestation of my 
life-long obsession.”

The International Association of Astronomical Artists (IAAA) is an organiza-
tion of more than 100 artists representing 20 countries. Founded in 1982 

by a handful of pioneering astronomical creatives whose work was firmly 
grounded in science, members’ art has grown to incorporate numerous styles 
and approaches. Some step outside the bounds of a true scientific rendering, yet 
all are inspired by astronomy and space exploration. 

The Artists’ Universe is an exhibition that introduces visitors to both the art 
and science of astronomical illustration. The exhibit experience instills a realiza-
tion that artworks in this genre are not mere fantasy; they require disciplined 
study and meticulous rendering, and they can be essential extensions of real and 
rigorous science. 

Two upcoming locations for the exhibit are:
University of Mississippi Museum and Historic Houses
Oxford, Mississippi, USA
March 16 - May 4, 2009

and
Sierra Nevada College
Incline Village, Nevada, USA
May 11 - July 15, 2009

For more information about this exhibit, visit The Artists’ Universe webpage.
— L. C.

The IAAA
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Optimism also prevails in nearly half of the artists who feel more 
positive about the field of space art now than at a time earlier in 
their career, compared to 17% who feel the same and 37% who are 
less optimistic. Reasons credited for the high emotions include new 
discoveries that provide more sources of inspiration; seeing annual 
growth in one’s business; feeling that there is greater public interest 
and awareness of space and space art; and evidence that the digital 
world has opened up avenues for new media as well as opportuni-
ties for securing and working with distant clients via the Internet.

Yet, as wholeheartedly as some artists feel good, others are 
despondent. “There should be more demand but there isn’t.” “People 
are taking realistic space art for granted due to digital art. I feel 
space art has lost its magic.” “[I] receive few commissions for new 
space art. If I had to make a living on space art alone I’d be very 
poor.” “CGI has largely supplanted the need for skilled painters.” 
These are just a few of the many comments I received expressing 
concern and dismay.

In trying to understand this disparity of feelings, what strikes me 
is that the individuals feeling optimistic about space art tend to 
belong to one of two broad groups: professionals who have moved 
into the high-end digital realm of three-dimensional graphics (3-D) 
and animation, or practitioners who are retired, amateurs, hobbyists, 
or young pros who are becoming better known (and for whom  
business is picking up). With the exception of a few creatives who 
appear to be immune (for one reason or another), the remaining 
professional artists feel that the bottom is dropping out, flinging 
them into a freefall. It isn’t difficult to understand why.

The First Ground Tremors
Broad, sweeping changes in the art world at large have eroded the 
ground beneath freelancers since the 1980s (see “It’s a Freelance 
World” on page 23) and foreshadowed future difficulties. The first 

of these was the royalty-free CD, a collection of illustrations available 
for unlimited use to any purchaser for a modest, one-time flat fee.

Until the advent and subsequent popularity of this type of art 
collection — and with the exception of printed clip-art books from 
Dover and other companies — freelance artists of all flavors would 
negotiate a use fee when someone wished to publish their existing 
work. In many cases these fees generated a major portion of the  
creative individual’s income. 

The model of the royalty-free CD has expanded to today’s pleth-
ora of image banks selling stock illustrations. While the companies 
that sell these images must obtain their source material from artists, 
payments are a fraction of what these creatives would expect to 
receive under the traditional pay-per-use system. Consequently, this 
low-cost imagery provides serious competition for the freelancer.

The Digital Revolution
The maturity of the personal computer and sophistication of   
graphics software has further revolutionized the art world. Many 
professional space artists 
who once worked only 
with traditional media 
have gone mostly (or com-
pletely) digital. This is due 
in part to some imagery 
being simpler and faster to 
create on a computer than 
by hand. But it’s also due 
to the expectations and 
needs of clients who 
require that changes to 
artwork not only be possi-
ble but also quick and easy 
to accomplish. These days 
images for reproduction, 
whether hard copy or on 
the Web, are nearly always 
provided electronically — 
attached as a JPEG to an 
e-mail or uploaded as a 
TIFF to an ftp site. 

Gone are the days of 
depending on Federal 
Express to deliver 35-mm 
slides, 4x5 color transparencies, or even original artwork, to clients. 
Today, traditional is “out” and digital is “in.” Any artist who creates 

The surface of Mercury, painted by Chesley Bonestell in 1972 — two 
years before Mariner 10 became the first spacecraft to photograph this 
scorched planet.

Clip art (above) may be inexpensive or free, and it has come a long 
way since it was first introduced, but there’s often no guarantee it’ll be       
scientifically accurate.

A
SP

Space art: the early years! Here I am with 
Assistant Chairman Bing Quock, and 
some of the materials (including three-
dimensional models of planets) we used 
to create planetarium programs in the 
pre-digital days of show production.
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traditional art and wishes to survive must, at the very least, be able 
to scan his/her illustrations and make the images available for quick 
electronic delivery.

Is the cup half full or half empty when it comes to the affects the 
computer has had on the art world? It’s difficult to say, as a case can 
be made for either point of view. On the positive side, the software 
and tools available to digital artists are remarkable. The amount of 
realism possible in today’s computer-generated work is astounding 
and often rivals reality. In the arena of art that serves science, what-
ever looks most real tends to be considered “better” than art that 
looks more “painterly” or hand-done. 

On the negative side, there is a sameness to digitally created art-
work since the practitioners use identical software programs. The 
individual artist’s hand once transformed squirts of paint and pris-
tine white paper or canvas into a creation of brush strokes and style 
as unique as a person’s fingerprint. That hand now holds a mouse or 
stylus that manipulates electronic pixels within predisposed parame-
ters. Much effort is made to overcome these limitations: electronic 
textures can simulate the look of canvas or paint, modern print 
technology produces excellent reproduction of digital files onto  
canvas and fine art papers, and a few digital artists have managed 
superbly well to push their pixels into a personal style. Still, the 
uniqueness and the subtleties of the hand-painted image are gone.

The New Morrison Planetarium
These realities were much on my mind when I recently visited the 
newly reopened California Academy of Sciences in San Francisco 
and witnessed the state-of-the-art facility that has emerged, phoenix-
like, from its previous incarnation. During my years as Artist/    
Photographer at the Morrison Planetarium, a position I held until 
November 2000, most of the art and graphics were generated tradi-
tionally. I well remember the 12 pieces of black matte board that I 
cut, curved, and painted for each new 360° panorama (scene) that 
ringed the base of the dome. The 12 finished paintings were then 
photographed with a 35-mm camera using a special copy stand. The 
slides were opaqued (so unwanted portions of the image didn’t 
show), mounted, and loaded into the panorama projectors. In the 

latter years I was doing a portion of my work digitally, yet overall 
the planetarium’s methods and technology remained old school.

Today the Morrison Planetarium is brand new, rebuilt along with 
the rest of the museum. It opened to rave reviews last September 
and boasts full shows with nary an empty seat to be found. Replac-
ing the old star projector and a large collection of other outdated 
projection equipment, as well as my black matte board, brushes, 
paint, film, copy stand, and opaquing fluid, is an impressive all-
dome “movie” created in-house by a team of animators and a half-
million dollars worth of computer equipment. Part of the “real” in 
this more realistic presentation is the collaboration with scientific 
researchers and the use of astronomical data sets to generate images.

An aerial view of the new California Academy of Sciences reveals its 2.5-acre living roof.

Like most new large planetariums, the Morrison features a tilted dome, 
luxurious seating, and video projections that fill the hemispherical screen.
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My favorite part of the Fragile Planet 
presentation was seeing the Moon loom 
high above, feeling that its weight could 
crush me if the right force sent it in my 
direction. This was an excellent effect, not 
possible in the planetarium of my tenure. 
Yet, am I certain that this type of show is 
more successful in presenting the science 
than the older ones? I am not. 

While I understand that technology and 
institutions must move forward, I ended my 
Academy visit realizing that comparing the 
old and the new was impossible. They were 
two completely different animals. Further-
more, I was cognizant of the trade-offs. In 
earlier years, for example, a new public 
planetarium show made its debut about 
every 2½ months, with two public feature 
shows offered each day. Given the time and 
cost to produce all-dome video, just one 
public show is now available and it is 
intended to run 9 to 12 months. Overall, is 
this a positive or a negative? I leave it to 
others to decide.

While the Morrison Planetarium assem-
bled its own creative team, some space-art 
freelancers are happily skipping down the 
same yellow brick road. One of them is Don 
Davis, who now spends the bulk of his time 
creating animations for planetarium shows. 
“Almost no artists I know make a living by 
selling original paintings anymore,” Don 
observed. “There are many more opportu-
nities for those artists who have moved on 
to the digital realm.”

Do What You Love, and the Money Will Follow…or Will It?
Generally speaking, the days of being able to command a high price 
because of one’s reputation or published history are over for space 
artists. There is just too much competition. Digital CDs and clip art 
were only the beginning. The Hubble Space Telescope (HST), along 
with imagery from other telescopes and space probes, collectively 
comprise another big hiccup in the art world and a chameleon one at 
that. On the one hand, these “Wow!” photographs are a constant 
source of inspiration for space artists, pushing them to new creative 
heights. On the other hand, they cause artists to lose market share as 
clients increasingly choose to run these free (public-domain) pictures 
instead of commissioning new artwork or using existing illustrations.

Additionally, today’s digital hardware and software make it easy 
for any space enthusiast to become an instant artist. Combined with 
the Internet, his or her work can be immediately accessible to any-
one with web access. Software packages such as Photoshop, Bryce, 
and Terragen, along with more robust packages including Light-
Wave 3D, Maya, 3ds Max, and others, mean that formal art training 
is no longer necessary. Almost anyone can create space art, post it 
on a website, and have it just as visible to potential clients as the 
work done by 20-, 30-, and 40-year veterans. 

Doctor, May I Have a Free Checkup?
Since many amateurs and hobbyists are motivated not by a need to 
make a living from their art but by seeing their work “out there,” 

This 1995 HST image of the gas pillars in the Eagle Nebula (M16), some-
times called the “Pillars of Creation,” is often considered the archetype of 
space images that are more art than science.

A jet of gas emerges from the core of the giant elliptical galaxy M87 in this dome-filling scene created 
by Don Davis for an all-dome video planetarium show.
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there is a well-spring of imagery offered at little or no cost. This 
directly challenges the professionals’ ability to pay their bills. Pros 
are increasingly asked to lower their fees, with clients citing that 
they can get cheaper art somewhere else. When asked, “How many 
times are you asked for free use of your art?” B.E. (BJ) Johnson 
expressed the frustration of his colleagues by answering, “I’d say that 
in the last three years, free has been 80% of the requests.” In 
response to the follow-up question, “In an average year, how many 
times are you asked for greatly reduced pricing on the use of your 
art?” Johnson replied, “The other 20%.”

It’s curious that people tend not to ask their dentist for a free 
cleaning or their grocer for a free bag of food to help feed their  
families, yet these societal sensibilities are missing when it involves 
creative practitioners. “Exposure” is usually the carrot dangled as a 

reward, as if an image provided free would release a flood of buyers 
— a veritable dam bursting and spilling its contents the artist’s way. 
While some space artists have provided their work gratis and do not 
regret having done so, a great many have discovered that free expo-
sure rarely results in future sales and income, but instead leads to 
donation fatigue.

In fact, IAAA takes a dim view of members producing profes-
sional quality work and not charging users appropriately. The query 
I asked my colleagues on behalf of Mercury’s editor, “Are you willing 
for the editor of Mercury to contact you for a sample of your art-
work to be included in this article? Please note that this will be a 
gratis (free) use.” elicited consternation and a heated discussion on 
the IAAA listserve. In the end, most decided it was acceptable since 
this article is about the genre, but only if proper name credit and 

The Hubble Space Telescope has revealed two dust disks circling the nearby star Beta Pictoris (above), increasing the possibility that there is at least 
one Jupiter-size planet orbiting the star. But the artist’s impression (below) of that technical HST image conveys a much better sense of this primeval 
solar system. 
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contact information such as website addresses are given. Others 
firmly said, “No!” and remained staunch that at least something tan-
gible should be given in return.

Quality Doesn’t Mean Success
Professional artists rightly point out that they, not the amateurs, 
have the upper hand in creating quality artwork, with the term 
“quality” including not only scientific accuracy but also greater skill 
with design, composition, light and shadow, use of color, and other 
components. Yet this does not equate to the professional space artist 
having a secure career. Fifty-one percent of the surveyed artists say 
that the fees and income they receive for comparable work have 
either dropped or stayed flat over the course of their careers. Of 
those who have seen their fees and income rise, only 32% reported 
being better off now than in years past when factoring in the rising 
cost of living. Joe Bergeron succinctly summed up the experiences 
of many established professionals. 

When I started in the ’70s there were maybe 10 space artists who 
tried to make a living at it. Painting was the only way to make 
space art, a difficult skill, which guaranteed only people with real 
artistic ability could compete. Now it seems there are dozens of  
artists trying for a piece of a stagnant or shrinking space-art pie. 
Most of them get by using 3-D and digital techniques, which allow 
non-artists to produce images simply by learning a few pieces of 
software. Most of them would be helpless to produce professional-
quality images through traditional means. The result is a tougher 
time and less income for everyone except maybe for three or four 
people at the very top of the heap.
Another component of the digital revolution is that more and 

more people are finding their news, entertainment, and reading 
material online. This has led to major downsizing in the newspaper 
and magazine industries. Book publishers are having leaner times as 
well. Marvelous though the expansion of the Internet may be, fees 
for material posted on the Web are not as robust as those for print 
media. This has serious consequences for artists who once received 
the bulk of their income from traditional publishing sources.

Artists must also face a “Wild, Wild, West” aspect of the Web — 
a lack of copyright morality. Even individuals who know better can 

and do lift images off websites where they are legitimately used 
and post them elsewhere without permission and name credit. 
Typically, after a mere 10 minutes of Googling my art, I can 
locate several unauthorized and uncredited uses. Sites where I’ve 
found my art include blogs, a university professor’s page, a 
school’s class-project page, science magazine websites, Facebook, 
and more.

And what’s my reward for chasing down these scofflaws? 
Time away from paying projects. A use fee is rarely forthcoming 
from someone who is told to either pay up, or cease and desist. 
Even in the occasional situation where I tell the user that he may 
keep the image up at no cost as long as proper credit, copyright 
notice, and a link to my website is shown (on a personal website, 
for instance), most choose to delete my art rather than make 
proper amends. Sadly, I am not alone in these experiences.

Part II: Coming In the Summer 2009 Issue of Mercury
Are professional space artists just complaining, or do our      
comments reveal actual truths and major shifts in the space art 
universe? To find out, I next took my investigation to a few key 
space-art users and sellers in order to get their perspective…. 

LYNETTE R. COOK is a science illustrator best known for her            
collaboration with Geoff Marcy and depictions of extrasolar planets.   

Her artwork has been exhibited and published throughout the           
United States and internationally.

While some salaried staff positions for space artists exist, they 
are few and far between. Of the IAAA members who 

responded to my queries and are neither retired nor hobbyists, 
84% create their work as freelancers, 12% make astronomical art 
as both freelance and salaried individuals, and a very few (4%) are 
salaried only.  

What does this mean? At the most basic level, it means that 
96% of space artists have home-office or studio expenses that 
include rent or a percentage of the mortgage, utilities, telephone/
fax, art-making supplies and equipment (traditional materials, com-
puter hardware and software, or both), office equipment, transpor-
tation, and advertising. Even in the unlikely event that the 12% who 
are also salaried have all their major income and healthcare needs 
met by their employer, this still leaves 84% who must pay them-
selves a salary, pay their own healthcare premiums (at least in the 
United States), and allow for other benefits such as vacation.

Furthermore, freelancers in the US pay 100% of the required 
Social Security tax on their freelance income, since there is no 
employer to pay half of it. Given the current tax laws, it’s possible 
for freelance artists to have a year during which they generate a 
profit in their business and have zero taxable income because of 
various deductions, but are still required to pay up to several  
thousand dollars of Social Security tax. 

Clearly, even in good years it takes a robust freelance income 
to meet basic living and working expenses. In bad years…well, you 
don’t want to even think about it.

— L. C.

It’s a Freelance World

Realistic and scientifically accurate views of astronomical places and events 
(past, present, or future) are the forte of professional astronomical artists. 

Ly
ne

tt
e 

R.
 C

oo
k

http://www.lynettecook.com
http://www.lynettecook.com


Companions to the Milky Way

by Duncan A. Forbes,  
Pavel Kroupa, Manuel Metz, 
and Lee Spitler

Use an interactive model of 
the Milky Way to discover 
relationships between our 
galaxy and its companions.

Top: The globular cluster M80, imaged by the Hubble Space 
Telescope. Courtesy NASA / STScI. 
Bottom: The Large Magellanic Cloud, an irregular dwarf galaxy 
that is a companion to our Milky Way. Courtesy Robert Gendler.
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Our Galaxy’s Companions
Globular clusters — dense, spherical collections from about 10,000 
to as many as one million stars — are well known to amateur 
astronomers. Satellite galaxies include the Large and Small    
Magellanic Clouds, visible to the naked eye in the Southern   
Hemisphere, and a host of smaller, fainter galaxies. These DSGs  
are more extended and diffuse compared to GCs. In fact the larger 
satellites of the Milky Way (and other galaxies, for that matter)  
host their own small systems of GCs. 

The number of known DSGs and GCs has increased in recent 
years as a result of new surveys like the Sloan Digital Sky Survey 
(SDSS) and 2MASS. The SDSS, which has to date surveyed some 
20% of the sky at optical wavelengths, is well suited to finding low-
surface-brightness objects. The 2MASS all-sky survey, which oper-
ates at infrared wavelengths, has been used to discover several 

dust-obscured objects near the galactic center. Many more DSGs 
and GCs likely await detection. 

The distinction between DSGs and GCs is being blurred as the 
Sloan Survey is finding some objects with intermediate luminosi-
ties and sizes. These objects share some properties with the so-
called Palomar class of extended globular clusters. One of the least 
luminous DSGs known is called Segue 1 and has a V-band lumi-
nosity of M = -1.5 (similar to the luminosity of a single super-  
giant star!). 

But could Segue 1 actually be a new globular cluster? There isn't 
a universally agreed-upon definition for a GC or DSG. However 
one major difference, and perhaps a defining feature of a galaxy, is 
the presence of a massive dark-matter halo. Assuming Segue 1 is a 
stable, bound object, then it appears to have much more mass than 
light and is therefore a galaxy (albeit a very faint one). 

To further complicate matters, the most luminous GC (Omega 
Centauri) is now thought to be the remnant nucleus of a dwarf sat-
ellite galaxy that formed billions of years ago but was subsequently 
gravitationally stripped of its outer stars. Another example of this 
could be the globular M54, which may once have been the nucleus 
of the Sagittarius Dwarf Satellite Galaxy (SgrDSG; see image on the 
next page) that came together in the last few billion years. One clue 
supporting this interpretation is the presence of multiple stellar 
populations within these two ‘globular clusters.’ In the case of the 
SgrDSG, a half-dozen globulars have been identified as having once 

Our Milky Way galaxy is host to a 
number of companions. These com-
panions are gravitationally bound to 
the Milky Way and are stellar systems 
in their own right. They include a 
population of about 150 globular 
clusters (GCs) and some 30 dwarf 
satellite galaxies (DSGs). 
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Omega Centauri, visible from the Southern Hemisphere during autumn,  
is an unusual globular cluster in that its stars are of different ages and 
possess varying levels of metals. This points to a different origin for 
Omega Centauri than other globulars — it might be the core of a dwarf 
galaxy that was ripped apart and absorbed by our Milky Way long ago. 
(In this image, Spitzer’s infrared observations have been combined with 
visible-light data.)

Three recently discovered streams of stars arcing high over the Milky Way 
are remnants of cannibalized galaxies and star clusters. Two of the newly 
discovered streams are almost certainly the remnants of ancient star clus-
ters. The third stream is spread over a much larger region of the sky and 
is most likely the scattered remains of a dwarf galaxy.
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http://www.sdss.org
http://www.ipac.caltech.edu/2mass
http://www.spacetelescope.org/news/html/heic0809.html
http://www.spacetelescope.org/news/html/heic0809.html
http://www.sflorg.com/observatories/spitzer/spitzer_08
http://www.spitzer.caltech.edu/Media/happenings/20070530/index.shtml
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belonged to this little galaxy. Thus the Milky Way now plays host to 
a population of accreted globulars, along with those that were 
formed in situ. Also, researchers have identified several coherent 
great circles, or ‘streams’ of GCs across the sky, which may signpost 
the past orbits of long-since disrupted dwarf galaxies. 

Making a Dwarf Galaxy
Two scenarios have been suggested to explain the presence of these 
dwarf satellite galaxies. The first is that they formed within halos of 

cold dark matter (CDM) shortly after the Big Bang. Observations 
of the motions of stars within DSGs are consistent with each dwarf 
being surrounded by a dark-matter halo — as expected in the 
CDM scenario. Another prediction from CDM is that while      
hundreds of satellite dark-matter halos form, only a fraction will 
contain a dwarf galaxy at their centre. Since the number of DSGs 
observed is much smaller than the total number of halos predicted, 
the bulk of the halos must remain dark.

The second scenario is that the Milky Way was involved in an 
encounter with another large galaxy, and that many of today’s dwarf 
satellites are the tidal debris of this long-ago meeting. Observations 
of nearby interacting galaxies show that the tidal debris of star-
forming gas is a common occurrence, and in many cases this leads 
to the formation of so-called tidal dwarf galaxies. Such galaxies are 
expected to be free of dark matter. In this case the internal motions 
of stars in DSGs are due to the ongoing gravitational interaction 
with the Milky Way. 

Recently, it was noticed that many of the Milky Way’s dwarf sat-
ellite galaxies lie on a single great plane in the sky. If not simply a 
projection effect or an unlikely random occurrence, then this align-
ment implies that these galaxies have a similar origin. In the case of 
an ancient encounter, we would expect the tidal debris to form a 
great plane in the sky rotating around the Milky Way. The cold 
dark matter scenario can also produce a great plane of DSGs if the 
Milky Way captured them as a small coherent group of galaxies. 
But it does require that the Milky Way had very few original, satel-
lite dark-matter halos that eventually formed galaxies.

 For both cases it is interesting to examine the possibility of a 
spatial connection between the DSGs and GCs of the Milky Way. 
So lets do that. Exploring a spatial connection between objects in a 
volume of space such as the halo of the Milky Way is best done in 
three dimensions. First we need a three-dimensional (3-D) model 
of the Milky Way and its companions. Fortunately, as in the cook-
ing shows on television, one has already been prepared.

A 3-D Model of Our Galaxy and its Companions
Using a new 3-D plotting package called S2PLOT, a representation 
of the Milky Way galaxy and its companions has been created. In 
the model, the globular clusters appear as small blue and red 
spheres depending their chemical properties: blue if they are poor 

Two clear signatures of the gravitational tug of war between the galaxies ESO 77-14 (left) are the bridge of material that connects them and the disrup-
tion of their main bodies. Long tidal tails sweep out from the two galaxies of ESO 69-6 (middle); gas and stars were stripped out and torn away from the 
outer regions of the galaxies. The presence of these tails is the unique signature of an interaction. Arp 240 (right) is composed of two spiral galaxies of 
similar mass and size. The galaxies are visibly interacting with each other via a bridge of dim stars connecting the pair.
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This Hubble Space Telescope image shows some of the stars of the Sagit-
tarius Dwarf Satellite Galaxy (SgrDSG), which is currently being accreted 
by the Milky Way. It reveals a diffuse, extended galactic structure.
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http://www.spacetelescope.org/images/html/heic0810ab.html
http://astronomy.swin.edu.au/s2plot
http://hubblesite.org/newscenter/archive/releases/2008/16
http://hubblesite.org/newscenter/archive/releases/2004/31/image/b/
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in metals (elements heavier than helium) and red if they are metal 
rich. Dwarf satellite galaxies (and candidates for new DSGs) are 
assigned larger white spheres. Both GCs and DSGs are placed at 
their true position in 3-D space based on their measured coordi-
nates in the sky and their estimated distances. 

GC data are taken from the compilation of Bill Harris. The DSG 
positions are derived from a variety of sources, with most of the 
new ones coming from the SDSS survey and 14 DSG candidates 
kindly supplied by Helmut Jerjen. The model includes a representa-
tion of the SDSS survey volume shown as a ‘spider web’ of green 
lines. The Milky Way galaxy is represented by a flat image of a   
spiral galaxy. The position of the Sun is shown by a yellow dot. The 
size of these objects is not to scale! 

The screen grabs (above) show the Milky Way and the 3-D      
distribution of its GCs and DSGs. Click on this hotlink (or the one  
in the caption) to open up the graphic in a new window. With most 
Web browsers and Flash 9 installed, you should be able to interact 
with the figure, rotating and zooming to your heart’s content. 

In the opening view you can see that the GCs seem concentrated 
toward the Milky Way. While some globulars are fairly remote, it’s 
the DSGs that are spread out to large distances. By interacting with 
the figure, you can see that they are not uniformly distributed; 
most lie in a great plane on the sky. More are located in the north-
ern sky as that is the region (shown by the green spider web) 
probed by the SDSS survey. 

The known and candidate DSGs show a north-south (minor 
axis) alignment that passes through the center of Milky Way. This 
is not simply a selection effect due to the fact that only 20% of the 
sky has been carefully searched. A thorough examination of the 
SDSS search region reveals that large areas of the search volume are 
devoid of galaxies. Thus the plane of these DSGs appears to be a 

real feature. Furthermore, most of the outer globular clusters also 
appear to lie in this same great plane. This suggests that these GCs 
were once associated with the DSGs and have been accreted by the 
Milky Way, along with the dwarf satellite galaxies that they origi-
nally belonged to.
 
Understanding DSGs
The nature and origin of the DSGs also has implications for our 
theories of gravity. If, for example, astronomers conclude that the 
DSGs are the result of tidal debris, and at the same time contain 
much dark matter, then this would strongly indicate that these gal-
axies are not governed by normal Newtonian gravity. This is 
because tidal dwarf galaxies cannot contain much dark matter due 
to their formation from relatively dark-matter-free gas clouds. 

The study of satellite galaxies and globular clusters provides an 
important test of our current theories of cosmology and even gravi-
ty. We expect some interesting surprises in the near future as our 
understanding of these enigmatic objects improves. 

The authors — DUNCAN FORBES and LEE SPITLER (Swinburne 
University, Australia), and PAVEL KROUPA and MANUEL METZ (Bonn 

University, Germany) — are interested in both globular clusters and dwarf 
satellite galaxies and believe they hold important clues to the formation  

history of the Milky Way galaxy, our home in the cosmos . We would like to 
thank Andrew Jackling and David Barnes for their input toward the 3-D  

figure, and Helmut Jerjen for sending us the locations of his dwarf galaxy 
candidates. A video podcast of a version of this story is also available via 

iTunes (type ‘companions to the Milky Way’ into the search bar in iTunes).

An interactive 3-D figure of the Milky Way, its globular cluster system, and its dwarf satellite galaxies is available at  
http://astronomy.swin.edu.au/~dforbes/indexdf.html. The figure opens looking down onto the disk of the Milky Way. The large white, 

fuzzy spheres represent dwarf satellite galaxies, while the small blue and red spheres represent globular clusters that are poor and rich in 
heavy chemical elements respectively. The yellow sphere represents the Sun, from which the green ‘spider-web’ structure shows the vol-
ume of the sky covered by the Sloan Digital Sky Survey (SDSS). The figure can be controlled interactively in most web browsers that have 
Flash 9 installed. 

Once on the webpage, click to start. Arrow keys (or mouse movements) allow the user to rotate left/right and up/down. Use the ‘=’ 
key to zoom in, and the ‘-’ key to zoom out. To view the great plane, simply pan to the right and zoom out. In this orientation you can see 
that a large fraction of the dwarf satellites and outer globulars align near a great plane. This is not simply a selection effect, as much of the 
SDSS search volume is empty of dwarf satellite galaxies. Feel free to ‘fly around’ the Milky Way and its companions.

A 3-D Model of our Galaxy

D
un

ca
n 

Fo
rb

es
 /

 P
av

el
 K

ro
up

a 
/ 

M
an

ue
l M

et
z 

/ 
Le

e 
Sp

itl
er
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Asteroid Impact Helps Trace 
Meteorite’s Origin 
Carnegie Institution for Science

The car-sized asteroid that exploded above 
the Nubian Desert last October was small 
compared to the dinosaur-killing, civiliza-
tion-ending objects that still orbit the sun. 
But that didn’t stop it from having a huge 
impact among scientists. This was the first 
instance of an asteroid spotted in space 
before falling to Earth. Researchers rushed 
to collect the resulting meteorite debris, and 
a new paper in Nature reports on this first-
ever opportunity to calibrate telescopic 
observations of a known asteroid with labo-
ratory analyses of its fragments.

“Any number of meteorites have been 
observed as fireballs and smoking meteor 
trails as they come through the atmo-
sphere,” says Douglas Rumble of the 
Carnegie Institution’s Geophysical 

Laboratory, a co-author of the paper. 
“It’s been happening for years. But to 
actually see this object before it gets 
to the Earth’s atmosphere and then to 
follow it in — that’s the unique thing.”

The asteroid, known as 2008 TC3, 
was first sighted October 6, 2008, by 
telescopes of the automated Catalina 
Sky Survey near Tucson Arizona. 
Numerous observatories followed its 
trajectory and took spectrographic 
measurements before it disappeared 
into the Earth’s shadow the following 
day. A recovery team led by Peter 
Jenniskens of the SETI Institute in 
California and Muawia Shaddad of 
the University of Khartoum then 
searched for meteorites along the projected 
approach path in northern Sudan. They 
recovered 47 fragments, one of which was 
selected for preliminary analysis by labora-
tories, including Carnegie.

 More information

A meteorite from asteroid 2008 TC3 lies atop the 
sands of the Nubian Desert of northern Sudan.
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Martian Methane Reveals Red 
Planet not a Dead Planet
NASA / GSFC 

Mars today is a world of cold and lonely 
deserts, apparently without life of any kind, 
at least on the surface. Worse still, it looks 
like Mars has been cold and dry for billions 
of years, with an atmosphere so thin, any 
liquid water on the surface quickly boils 
away while the sun’s ultraviolet radiation 
scorches the ground.

But there is evidence of a warmer and 
wetter past — features resembling dry riv-
erbeds and minerals that form in the pres-
ence of water indicate water once flowed 
through Martian sands. Since liquid water 
is required for all known forms of life, sci-
entists wonder if life could have risen on 
Mars, and if it did, what became of it as the 
Martian climate changed.

New research reveals there is hope for 
Mars yet. The first definitive detection of 
methane in the atmosphere of Mars indi-
cates the planet is still alive, in either a bio-
logic or geologic sense, according to a team 
of NASA and university scientists.

“Methane is quickly 
destroyed in the Martian 
atmosphere in a variety 
of ways, so our discov-
ery of substantial 
plumes of methane in 
the northern hemi-
sphere of Mars in 2003 
indicates some ongoing 
process is releasing the 
gas,” said Dr. Michael 
Mumma of NASA’s 
Goddard Space Flight 
Center in Greenbelt, 
Md. “At northern mid-
summer, methane is 
released at a rate compa-
rable to that of the mas-
sive hydrocarbon seep at 
Coal Oil Point in Santa 
Barbara, Calif.”

 More information

A visualization of a methane plume found in Mars’ atmosphere 
during the northern summer season; red indicates the highest 
concentrations.  An animation is available here.

astronomy in the news

Excerpts from recent press releases that describe an assortment of astronomical discoveries.
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Titan’s Volcanoes 
NASA / ESA / JPL

Data collected during several recent flybys 
of Titan by NASA’s Cassini spacecraft have 
put another arrow in the quiver of scientists 
who think the Saturnian moon contains 
active cryovolcanoes spewing a super-
chilled liquid into its atmosphere. The 
information was released during a recent 
meeting of the American Geophysical 
Union in San Francisco, California.

“Cryovolcanoes are some of the most 
intriguing features in the solar system,” said 
Rosaly Lopes, a Cassini radar team investi-
gation scientist from NASA’s Jet Propulsion 
Laboratory in Pasadena, Calif. “To put 
them in perspective — if Mount Vesuvius 
had been a cryovolcano, its lava would have 
frozen the residents of Pompeii.”

Rather than erupting molten rock, it is 
theorized that the cryovolcanoes of Titan 

would erupt volatiles such 
as water, ammonia and 
methane. Scientists have 
suspected cryovolcanoes 
might inhabit Titan, and 
the Cassini mission has 
collected data on several 
previous passes of the 
moon that suggest their 
existence. Imagery of the 
moon has included a sus-
pect haze hovering over 
flow-like surface forma-
tions. Scientists point to 
these as signs of cryovol-
canism there.

“Cassini data have raised the possibility 
that Titan’s surface is active,” said Jonathan 
Lunine, a Cassini interdisciplinary scientist 
from the Lunar and Planetary Laboratory, 
University of Arizona, Tucson. “This is 
based on evidence that changes have 

occurred on the surface of Titan, between 
flybys of Cassini, in regions where radar 
images suggest a kind of volcanism has 
taken place.”

 More information

These radar images show the outlines of regions ‘1’ and ‘2,’ 
inferred to be variable and which have been hypothesized to be 
due to cryovolcanic activity.
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Lower Atmosphere of Pluto 
Revealed
European Southern Observatory

Using ESO’s Very Large Telescope, astrono-
mers have gained valuable new insights 
about the atmosphere of the dwarf planet 
Pluto. The scientists found unexpectedly 
large amounts of methane in the atmo-
sphere, and also discovered that the atmo-
sphere is hotter than the surface by about 
40 degrees, although it still only reaches a 
frigid minus 180 degrees Celsius. These 
properties of Pluto’s atmosphere may be 
due to the presence of pure methane patch-
es or of a methane-rich layer covering the 
dwarf planet’s surface.

“With lots of methane in the atmo-
sphere, it becomes clear why Pluto’s atmo-
sphere is so warm,” says Emmanuel 
Lellouch, lead author of the paper reporting 
the results.

Until recently, only the upper parts of 
the atmosphere of Pluto could be studied. 
By observing stellar occultations, a phe-
nomenon that occurs when a Solar System 
body blocks the light from a background 
star, astronomers were able to demonstrate 

that Pluto’s upper atmosphere was some 50 
degrees warmer than the surface, or minus 
170 degrees Celsius

The reason why Pluto’s surface is so cold 
is linked to the existence of Pluto’s atmo-
sphere, and is due to the sublimation of the 
surface ice; much like sweat cools the body 
as it evaporates from the surface of the skin, 

this sublimation has a cooling effect on the 
surface of Pluto. In this respect, Pluto 
shares some properties with comets, whose 
coma and tails arise from sublimating ice as 
they approach the Sun.

 More information

An artist’s impression of how the surface of Pluto might look. The image shows patches of pure 
methane on the surface.
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http://www.nasa.gov/mission_pages/cassini/media/cassini-20081215b.html
http://www.eso.org/public/outreach/press-rel/pr-2009/pr-08-09.html
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COROT Discovers Smallest 
Exoplanet Yet
European Space Agency

COROT has found the smallest terrestrial 
planet ever detected outside the Solar Sys-
tem. The amazing planet is less than twice 
the size of Earth and orbits a Sun-like star. 
Its temperature is so high that it is possibly 
covered in lava or water vapour.

 About 330 exoplanets have been discov-
ered so far, most of which are gas giants 
with characteristics similar to Jupiter and 
Neptune.

The new find, COROT-Exo-7b, is differ-
ent: its diameter is less than twice that of 
Earth and it orbits its star once every 20 
hours. It is located very close to its parent 
star, and has a high temperature, between 
1000 and 1500°C. Astronomers detected the 
new planet as it transited its parent star, 
dimming the light from the star as it passed 
in front of it.

The density of the planet is still under 
investigation: it may be rocky like Earth 
and covered in liquid lava. It may also 
belong to a class of planets that are thought 
to be made up of water and rock in almost 

equal amounts. 
Given the high 
temperatures mea-
sured, the planet 
would be a very 
hot and humid 
place.  

“Finding such a 
small planet was 
not a complete sur-
prise”, said Daniel 
Rouan, researcher 
at the Observatoire 
de Paris Lesia, who 
coordinates the 
project with Alain 
Léger, from Institut 
d’Astrophysique 
Spatiale (Paris, 
France). “COROT-
Exo-7b belongs to 
a class of objects 
whose existence had been predicted for 
some time. COROT was designed precisely 
in the hope of discovering some of these 
objects,” he added.

 More information

One of the methods for detecting exoplanets is to look for the drop in 
brightness they cause when they pass in front of their parent star. Such a 
celestial alignment is known as a planetary transit. Such transits block a 
tiny fraction of the light that COROT is able to detect.
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Finding Twin Earths: Harder 
Than We Thought!
Harvard-Smithsonian Center for Astrophysics

Does a twin Earth exist somewhere in our 
galaxy? Astronomers are getting closer and 
closer to finding an Earth-sized planet in an 
Earth-like orbit. NASA’s Kepler spacecraft 
just launched to find such worlds. Once the 
search succeeds, the next questions driving 
research will be: Is that planet habitable? 
Does it have an Earth-like atmosphere? 
Answering those questions will not be easy.

Due to its large mirror and location in 
outer space, the James Webb Space 
Telescope (scheduled for launch in 2013) 
will offer astronomers the first real possibil-
ity of finding those answers. In a new study, 
Lisa Kaltenegger (Harvard-Smithsonian 
Center for Astrophysics) and Wesley Traub 
(Jet Propulsion Laboratory) examined the 
ability of JWST to characterize the atmo-

spheres of hypothetical Earth-like planets 
during a transit, when part of the light of 
the star gets filtered through the planet’s 
atmosphere. They found that JWST would 
be able to detect certain gases called bio-
markers, such as ozone and methane, only 
for the closest Earth-size worlds.

“We’ll have to be really lucky to decipher 
an Earth-like planet’s atmosphere during a 
transit event so that we can tell it is Earth-
like,” said Kaltenegger. “We will need to add 
up many transits to do so — hundreds of 
them, even for stars as close as 20 light-
years away. Even though it’s hard, it will be 
an incredibly exciting endeavor to charac-
terize a distant planet’s atmosphere.” 

In a transit, a distant, extrasolar planet 
crosses in front of its star as seen from 
Earth. As the planet transits, gases in its 
atmosphere absorb a tiny fraction of the 
star’s light, leaving fingerprints specific to 
each gas.

 More information

This artist’s conception shows a hypothetical 
twin Earth orbiting a Sun-like star.
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Fireworks From a Flaring 
Gamma-Ray Star
NASA / GSFC

Astronomers using NASA’s Swift satellite 
and Fermi Gamma-ray Space Telescope are 
seeing frequent blasts from a stellar rem-
nant 30,000 light-years away. The high-en-
ergy fireworks arise from a rare type of 
neutron star known as a soft-gamma-ray 
repeater. Such objects unpredictably send 
out a series of X-ray and gamma-ray flares.

“At times, this remarkable object has 
erupted with more than a hundred flares in 
as little as 20 minutes,” said Loredana 
Vetere, who is coordinating the Swift obser-
vations at Pennsylvania State University. 
“The most intense flares emitted more total 
energy than the sun does in 20 years.”

The object, which has long been known 
as an X-ray source, lies in the southern con-
stellation Norma. During the past two 

years, astronomers have identified pulsing 
radio and X-ray signals from it. The object 
began a series of modest eruptions on Oct. 
3, 2008, then settled down. It roared back to 
life Jan. 22 with an intense episode.

Because of the recent outbursts, astrono-
mers will classify the object as a soft-    
gamma-ray repeater — only the sixth 
known. In 2004, a giant flare from another 
soft-gamma-ray repeater was so intense it 
measurably affected Earth’s upper atmo-
sphere from 50,000 light-years away.

Scientists think the source is a spinning 
neutron star, which is the superdense, city-
sized remains of an exploded star. Although 
only about 12 miles across, a neutron star 
contains more mass than the sun. The object 
has been cataloged as SGR J1550-5418.

While neutron stars typically possess 
intense magnetic fields, a subgroup [called 
magnetars] displays fields 1,000 times 
stronger. SGR J1550-5418, which rotates 

once every 2.07 seconds, holds the record 
for the fastest-spinning magnetar.

 More information

Stars Forming Just Beyond 
Black Hole’s Grasp 
Harvard-Smithsonian Center for Astrophysics

The center of the Milky Way presents 
astronomers with a paradox: it holds young 
stars, but no one is sure how those stars got 
there. The galactic center is wracked with 
powerful gravitational tides stirred by a 4 
million solar-mass black hole. Those tides 
should rip apart molecular clouds that act 
as stellar nurseries, preventing stars from 
forming in place. Yet the alternative — stars 
falling inward after forming elsewhere — 
should be a rare occurrence.

Using the Very Large Array of radio 
telescopes, astronomers from the Harvard-
Smithsonian Center for Astrophysics and 
the Max Planck Institute for Radio 
Astronomy have identified two protostars 
located only a few light-years from the 
galactic center. Their discovery shows that 
stars can, in fact, form very close to the 
Milky Way’s central black hole. “We literally 
caught these stars in the act of forming,” 
said Smithsonian astronomer Elizabeth 
Humphreys. 

The center of the Milky Way is a myste-

rious region hidden behind 
intervening dust and gas, mak-
ing it hard to study. Visible light 
doesn’t make it out, leaving 
astronomers no choice but to 
use other wavelengths like 
infrared and radio, which can 
penetrate dust more easily.

Humphreys and her col-
leagues searched for water 
masers — radio signals that 
serve as signposts for protostars 
still embedded in their birth 
cocoons. They found two pro-
tostars located seven and 10 
light-years from the galactic 
center. Combined with one pre-
viously identified protostar, the 
three examples show that star 
formation is taking place near 
the Milky Way’s core.

 

 More information

This 0.6° by 0.7° infrared photograph of the galactic center 
shows a large population of old, red stars. However, the dis-
covery of two young protostars within a few light-years of 
the center of the Milky Way shows that stars can form there.

Astronomers think soft-gamma-ray repeaters 
are magnetars — neutron stars with a super-
strong magnetic field (the blue arcs in this    
artist’s concept).
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Deep View of Strange Galaxy
NASA / ESA

A spectacular new image of an unusual  
spiral galaxy in the Coma Galaxy Cluster 
has been created from data taken by the 
Advanced Camera for Surveys on the 
NASA/ESA Hubble Space Telescope. It 
reveals fine details of the galaxy, NGC 4921, 
as well as an extraordinary rich background 
of more remote galaxies.

The Coma Galaxy Cluster, in the north-
ern constellation of Coma Berenices, the 
hair of Queen Berenice, is one of the closest 
very rich collections of galaxies in the near-
by Universe. The cluster, also known as 
Abell 1656, is about 320 million light-years 
from Earth and contains more than 1000 
members. The brightest galaxies, including 
NGC 4921, were discovered back in the late 
18th century by William Herschel.

The galaxies in rich clusters undergo 

many interactions and mergers that tend 
to gradually turn gas-rich spirals into 
elliptical systems without much active 
star formation. As a result there are far 
more ellipticals and fewer spirals in the 
Coma Cluster than are found in quieter 
corners of the universe.

NGC 4921 is one of the rare spirals in 
Coma, and a rather unusual one — it is 
an example of an ‘anaemic spiral’ where 
the normal vigorous star formation that 
creates a spiral galaxy’s familiar bright 
arms is much less intense. As a result 
there is just a delicate swirl of dust in a 
ring around the galaxy, accompanied by 
some bright young blue stars that are 
clearly separated out by Hubble’s sharp 
vision.

 More information

This very deep image taken with the NASA/ESA 
Hubble Space Telescope shows the spiral galaxy 
NGC 4921 along with a spectacular backdrop of 
more distant galaxies.
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Active Galaxies Are Different 
Near and Far
NASA / GSFC

An ongoing X-ray survey undertaken by 
NASA’s Swift spacecraft is revealing differ-
ences between nearby active galaxies and 
those located about halfway across the uni-
verse. Understanding these differences will 
help clarify the relationship between a gal-
axy and its central black hole.

“There’s a lot we don’t know about the 
workings of supermassive black holes,” says 
Richard Mushotzky of NASA’s Goddard 
Space Flight Center in Greenbelt, Md. 
Astronomers think the intense emission 
from the centers, or nuclei, of active galax-
ies arises near a central black hole contain-
ing more than a million times the sun’s 
mass. “Some of these feeding black holes 
are the most luminous objects in the uni-
verse. Yet we don’t know why the massive 
black hole in our own galaxy and similar 
objects are so dim.”

NASA’s Swift spacecraft is designed to 
hunt gamma-ray bursts. But in the time 
between these almost-daily cosmic explo-
sions, Swift’s Burst Alert Telescope (BAT) 

scans the sky. The 
survey is now the 
largest and most 
sensitive census of 
the high-energy 
X-ray sky.

Mushotzky 
presented a prog-
ress report on the 
BAT Hard X-ray 
Survey at the 
[January] Ameri-
can Astronomical 
Society meeting 
in Long Beach, 
California. “The 
BAT sees about 
half of the entire 
sky every day,” he 
says. “Now we 
have cumulative 
exposures for most of the sky that exceed 
10 weeks.”

Astronomers think that all big galaxies 
have a massive central black hole, but less 
than 10 percent of these are active today. 
Active galaxies are thought to be responsi-
ble for about 20 percent of all energy radi-

ated over the life of the universe, and are 
thought to have had a strong influence on 
the way structure evolved in the cosmos.

 More information

Swift’s Hard X-ray Survey offers the first unbiased census of active galac-
tic nuclei in decades. Dense clouds of dust and gas, illustrated here, can 
obscure less energetic radiation from an active galaxy’s central black hole.
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http://www.spacetelescope.org/news/html/heic0901.html
http://www.nasa.gov/mission_pages/swift/bursts/active_galaxies.html
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Colors of Quasars Reveal a 
Dusty Universe
Sloan Digital Sky Survey

The vast expanses of intergalactic space 
appear to be filled with a haze of tiny, 
smoke-like ‘dust’ particles that dim the light 
from distant objects and subtly change their 
colors, according to a team of astronomers 
from the Sloan Digital Sky Survey (SDSS-II).

“Galaxies contain lots of dust, most of it 
formed in the outer regions of dying stars,” 
said team leader Brice Ménard of the 
Canadian Institute for Theoretical 
Astrophysics. “The surprise is that we are 
seeing dust hundreds of thousands of light-
years outside of the galaxies, in intergalactic 
space.”

To discover this intergalactic dust, the 
team analyzed the colors of distant quasars 
whose light passes in the vicinity of fore-
ground galaxies on its way to the Earth.

Dust grains block blue light more effec-
tively than red light, explained astronomer 
Ryan Scranton of the University of 
California, Davis, another member of the 
discovery team. “We see this when the sun 
sets: light rays pass through a thicker layer 
of the atmosphere, absorbing more and 
more blue light, causing the sun to appear 
reddened. We find similar reddening of 
quasars from intergalactic dust, and this 
reddening extends up to ten times beyond 
the apparent edges of the galaxies 
themselves.”

Supernova explosions and ‘winds’ from 
massive stars drive gas out of some galaxies, 
Ménard explained, and this gas may carry 
dust with it. Alternatively, the dust may be 
pushed directly by starlight.

 More information

Black Hole Outflows From 
Centaurus
ESO

Astronomers have a new insight into the 
active galaxy Centaurus A (NGC 5128), as 
the jets and lobes emanating from the cen-
tral black hole have been imaged at submil-
limetre wavelengths for the first time. The 
new data, from the Atacama Pathfinder 
Experiment (APEX) telescope in Chile, 
which is operated by ESO, have been com-
bined with visible and X-ray wavelengths to 
produce this striking new image.

Centaurus A is our nearest giant galaxy, 
at a distance of about 13 million light-years 
in the southern constellation of Centaurus. 
It is an elliptical galaxy, currently merging 
with a companion spiral galaxy, resulting in 
areas of intense star formation and making 
it one of the most spectacular objects in the 
sky. Centaurus A hosts a very active and 
highly luminous central region, caused by 
the presence of a supermassive black hole is 
the source of strong radio and X-ray 
emission.

In the image, we see the dust ring encir-
cling the giant galaxy, and the fast-moving 

radio jets ejected from 
the galaxy centre, sig-
natures of the super-
massive black hole at 
the heart of 
Centaurus A. In sub-
millimetre light, we 
see not only the heat 
glow from the central 
dust disc, but also the 
emission from the 
central radio source 
and — for the first 
time in the submilli-
metre — the inner 
radio lobes north and 
south of the disc. In 
the X-ray emission, 
we see the jets emerg-
ing from the centre of 
Centaurus A and, to 
the lower right of the 
galaxy, the glow 
where the expanding 
lobe collides with the 
surrounding gas, creating                             
a shockwave. 

 

 More information

The color composite image of Centaurus A reveals the lobes and 
jets emanating from the active galaxy’s central black hole. See 
the back cover for a larger image.

Spiral galaxies, seen edge-on, often show dark 
lanes of interstellar dust blocking light from 
the galaxy’s stars, as in this image of the galaxy 
NGC 4565 from the Sloan Digital Sky Survey 
(SDSS-II).

ES
O

 /
 W

FI
 (

O
pt

ic
al

). 
M

PI
fR

 /
 E

SO
/ A

PE
X

 /
A

.W
ei

ss
 e

t 
al

. (
Su

bm
illi

m
et

re
). 

N
A

SA
 /

 C
X

C
 /

 C
fA

 /
 R

.K
ra

ft 
et

 a
l. 

(X
-r

ay
)

Sl
oa

n 
D

ig
ita

l S
ky

 S
ur

ve
y

astronomy in the news

http://www.sdss.org/news/releases/20090225.dust.html
http://www.eso.org/public/outreach/press-rel/pr-2009/pr-03-09.html
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Bruce Gold Medal Awarded
The ASP’s 2009 Catherine Wolfe Bruce Gold Medal, awarded since 
1898 for a lifetime of outstanding research in astronomy, is present-
ed to Dr. Frank Shu, University Professor at the University of    
California, San Diego.

Dr. Shu’s seminal con-
tributions on the theory 
of spiral structures in 
galaxies and the theory 
of star formation have 
influenced the direction 
of both theoretical and 
observational work, 
shaping modern astro-
physical research in these 
fields. He has made fun-
damental contributions 
in a number of diverse 
areas — from theorems regarding the density-wave theory of spiral 
structure in disk galaxies, to the processes of mass transfer in inter-
acting binary stars, to modeling the formation of stars and planetary 
systems, and the origin of chondritic meteorites and their short-
lived radioactivity. 

He and his students, many of whom are now influential scientists 
themselves, continue to further refine the theories, to predict new 
observational tests, and to explain the latest results in planetary- 
system formation, structures of accretion disks, and other astro-
physical phenomena.

Dr. Shu will be awarded the Bruce Gold Medal at the ASP’s 
annual meeting in San Francisco this September.

Astronomy Education Review Has New Web Site
In case you missed it, the American Astronomical Society has 
taken over the publication Astronomy Education Review (AER), 
the web-based journal/magazine about astronomy education and 
outreach, and management of the journal. The ASP is a key sup-
porter of the project, which is edited by former ASP President   
Sidney Wolff and former ASP Executive Officer Andrew Fraknoi.

The AER has a new website, on which all the journal’s back 
issues are already available. From now on, all new papers will 
appear only on this new site, which also features a number of new 
services and connections.

Please Support the ASP
In his spring fund drive letter, ASP President Bruce Partridge opens 
with:

I’m a cosmologist. So I have been trained to take the broad view,     
to deal in megaparsecs, not meters. On such a cosmic scale, the cur-
rent downturn in the American economy won’t last long; even pessi-
mistic estimates are only one 10 billionth of the age of the Universe. 
On a human timescale, however, 2009 looms as a dark year finan-
cially. That makes it all the more important that those of us able to 
support the Astronomical Society of the Pacific do so this year.

Read the full spring fund drive letter, and consider making as 
generous a donation as possible.

Totality Over China
There’s still time to join the ASP’s grand adventure to China to see 
the July 22nd total 
eclipse of the Sun. 
This two-week jour-
ney includes a 7-day 
cruise, a visit to  
Beijing, the Forbid-
den City, the Great 
Wall, and Xi’an for 
the noble warriors. 
On July 22, 2009, 
totality crosses 
China along the 
Yangtze River for 
more than five minutes. Astronomical enrichment programs will 
offer the finest in lectures and activities; the ASP’s own Jim       
Manning will be one of the distinguished presenters on the trip.

You can learn more about the trip, including how to join the 
tour, on the ASP’s China eclipse webpage.

Save The Date
Registration is now open for the 2009 ASP meeting to be held in the 
San Francisco Bay Area at the Westin San Francisco Airport Hotel 
in Millbrae, California. The theme of the 2009 gathering will be 
“Science Education and Outreach: Forging a Path to the Future.”

You can submit abstracts for 90-minute sessions, 45-minute    
sessions, 10-minute oral papers, or poster papers on a wide range of 
topics in space-science and earth-science education and outreach.  
A proceedings volume will be published as part of the Astronomical 
Society of the Pacific Conference series. 

The meeting proper begins on Sunday evening, September 13, 
with the annual members' meeting and the opening reception. 
Meeting sessions begin on Monday, September 14, with the annual 
awards banquet held on Tuesday evening, September 15. The meet-
ing will conclude the early evening of Wednesday, September 16.

The meeting will be preceded by hands-on workshops for K-12 
and informal science educators scheduled on Saturday and Sunday, 
September 12-13, together with a Sunday afternoon series of non-
technical talks on the search for life beyond Earth presented by 
leading scientists from the SETI Institute.

To learn more about the meeting and to register, please go to the 
ASP’s annual meeting webpage.

Galileoscope in Production 
Although not strictly Society news, this is an important IYA project 
for educators. 

The Galileoscope — a high quality, easy-to-assemble and easy-
to-use telescope at an unprecedentedly low price — is now available 
to order. Developed by a team of leading astronomers, optical   

society scope

News and information for Society members.

http://www.phys-astro.sonoma.edu/BruceMedalists
http://www.astrosociety.org/events/meeting.html
http://aer.aip.org
http://www.astrosociety.org/support/spring09.pdf
https://www1117.verio-web.com/astr88/about/donation.html
http://www.astrosociety.org/events/china.html
http://www.astrosociety.org/events/meeting.html
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engineers and science 
educators, the Galileo-
scope (a “cornerstone” 
project of the Interna-
tional Year of Astronomy 
2009) is designed to 
make the wonders of the 
night sky more accessible 
to everyone. Orders can 
now be placed through 
www.galileoscope.org  
for delivery beginning in 
late April.

By encouraging the 
experience of personally 
seeing celestial objects, 
the Galileoscope project 
aims to facilitate a main 
goal of IYA2009: pro-
moting widespread 
access to new knowledge 
and observing opportunities. Observing through a telescope for the 
first time is an experience that shapes our view of the sky and the 
universe. It prompts people to think about the importance of 
astronomy, and for many it’s a life-changing experience. Galileo-
scopes will open up a whole new world for their users and are an 
excellent means of pursuing an interest in astronomy during 
IYA2009 and beyond.

Galileoscopes are available at the incredibly low price of $15 US 
per kit. Discounts are available for group purchases of 100 or more, 
bringing the price down even lower, to $12.50 US each, reducing 

costs for schools, colleges, astronomical societies, or even parties    
of interested individuals. Never before has such a high quality and 
professionally endorsed scientific instrument been available for   
this price.

For more information about the current status of the project, 
known problems with ordering, and other issues, click on the  
“Click here for an update...” link at the beginning of the    
www.galileoscope.org page. 

NEW MEMBERS  —  The ASP welcomes new members 
who joined between January 1 and April 7, 2009.

Technical Membership

William C. Dillon, Fincastle, VA
James S. Finn, Brampton, Canada
Patrick M. Fry, Madison, WI
Matthew B. Mundy, Manhattan Beach, 
CA
Richard S. Wright, Jr., Lake Mary, FL
Byron O. Wyman, Carson City, NV

General Membership

Sandra L. Adamson, Kailua, HI
Douglas O. Brown, San Jose, CA
Michael Brown, Pasadena, CA
Robert M. Byrne, San Francisco, CA
Joan S. Chamberlin, Parsonsfield, ME
Paul Deans, Edmonton, Canada

Markus Dolensky, Garching Bel 
Muenchen, Germany
Thomas L. Greenwood, Pinehurst, NC

Larry Isenberg, Coeur d’Alene, ID
Jahnavi Kalpathy, San Jose, CA
Philip M. Kurjan, Sunnyvale, CA
David Malin, Bayview, Australia
Alexander F. Mayer, Oakland, CA
Lisa Michel, Santa Cruz, CA
Rajat P. Mukherjee, Stanford, CA
Robert J. Nemiroff, Houghton, MI
Eileen Reeves, Princeton, NJ
Edward F. Roveto, Pacific Grove, CA
Morgan Spangle, Larchmont, NY

Family Membership

Charles VanOrden, La Quinta, CA

society scope

Rick Fienberg, the Chair of the IYA2009 
Galileoscope Task Group, holds a pre-    
production model of the Galileoscope at 
the recent opening of the Franklin Insti-
tute exhibit “Galileo, the Medici & the Age 
of Astronomy.” The exhibition  features 
one of Galileo's original telescopes and 
many other wonderful artifacts from the      
Institute & Museum of the History of    
Science in Florence, Italy.

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

Construct a Telescope Kit

Guy Ottewell 
Astronomical Calendar

Sunspotter Solar Telescope
Preparing for the 2009 

International Year of Astronomy: 
A Hands-On Symposium

BE A PART OF THE 2009 INTERNATIONAL YEAR OF ASTRONOMY!
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http://www.galileoscope.org
http://www.galileoscope.org
http://www2.fi.edu/exhibits/traveling/galileo/
http://www2.fi.edu/exhibits/traveling/galileo/
http://www.astrosociety.org/online-store/scstore/shophome.html
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sky sights

The Skies of May

With the Big Dipper high in the northern sky for all observers in 
the continental United States, it’s time to use it as a signpost to find 
two of the brightest stars in the springtime sky. The chart at the bot-
tom of this column covers a large swatch — more than 70° of sky

Follow the curve of the Dipper’s Handle away from its Bowl and 
you’ll soon come to Arcturus, the brightest star of spring and the 
second-brightest star visible from most of North America. Arcturus 
means “the Bear Watcher or Guardian,” a reference to its location 
behind Ursa Major, the Great Bear. This brilliant star is also the 
brightest member of Boötes, the Herdsman. It’s a constellation that 
looks like a giant kite with Arcturus at its base.

Now continue the curve of the Big Dipper’s Handle past Arcturus 
until you see another bright star. This is Spica, the brightest sun in 
Virgo, the Maiden. Virgo — supposedly a girl sowing springtime 
grain — is filled with dim stars, making Spica (which means “the 
Ear of Grain”) all the more prominent. If you’re unsure that you’ve 
spotted Spica, the nearly full Moon will be nearby on May 6th, June 
2nd, and June 30th.

A simple phrase will help you remember all this: From the 
Handle of the Big Dipper, arc on to Arcturus and speed on to Spica.

At the start of the month, little Mercury is a bright “evening star” 
setting in the west-northwest about 90 minutes after the Sun. On 
the 2nd, it’s just left of the Pleiades in the western twilight. 

Meanwhile, Saturn is high in the southwest at sunset; the Moon 
passes nearby on the 3rd and again on the 31st. Saturn’s rings are 
inclined by 4° at mid-month, after which they’ll begin to close.

In the east, Jupiter rises about three hours before the Sun. On 
the 25th it passes less than ½° south of faint (8th-magnitude) 
Neptune. Here’s your chance to easily spot the world that Galileo 
saw in late 1612 but didn’t recognize as a planet. Both planets will 
appear together in a low-power telescopic field. The two planets 
remain less than 1° apart until July 21st; the Moon passes near both 
planets on May 17th.

Venus remains prominent at dawn. It rises almost two hours 
before the Sun and is impossible to miss. The thin crescent Moon 
adds to the scene on the 21st. Can you spot faint, red Mars directly 
below the lunar crescent (and to the lower left of Venus) on this 
morning? 

The Skies of June

One of this month’s IYA Featured Sky Sights is M13, the globular 
star cluster in Hercules, the Strongman. In a city sky Hercules is 
not that easy to find, because none of its stars are particularly bright 
— so here’s how. The chart above, to be used with the description 
below, covers almost as much of the sky as the one at left.

First, locate the bright star Arcturus in Boötes, the Herdsman, 
using the arc of the Handle of the Big Dipper (see May’s chart at 
left). Then from Arcturus, cast your gaze northeastward to the first 
really bright star you see. (In other words, look to your left and 
slightly behind as you face Arcturus.) That’s Vega (in little Lyra, the 
Harp). Finally, look back toward Arcturus, but only about one third 
of the way back. If you can find a rectangular shape of four modestly 
bright stars — known as the Keystone — then you’ve located the 
heart of Hercules. 

The globular cluster M13 is on the right side of the Keystone, 

by Paul Deans

• Go to Sky & Telescope’s May 2009 Sky Chart
• How to use S&T’s Interactive Sky Chart

• Go to Sky & Telescope’s June 2009 Sky Chart
• How to use S&T’s Interactive Sky Chart
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http://skychart.skytonight.com/observing/skychart/skychart.asp?lat=40.0&lng=-100.0&timezone=-6&datetime=2009.5.15at10:00PM&dst=on&calt=17&
http://skychart.skytonight.com/observing/skychart/skychart.asp?lat=40.0&lng=-100.0&timezone=-6&datetime=2009.6.15at10:00PM&dst=on&calt=17&
http://www.carinasoft.com
http://www.carinasoft.com
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about one-third of the way down from the upper-right star. 
Binoculars will show it as a fuzzy star; a 6-inch telescope reveals it 
as a tightly packed ball of stars.

The western sky after sunset is almost bereft of planets. Only 
Saturn remains, and it’s sinking fast as the days pass. The ringed 
world’s rings continue to slowly close this month, and the Moon 
pays a visit on the 27th.

Fortunately for those who like planet watching, Jupiter is now 
rising just past midnight and is high in the south-southeast by 
dawn. Don’t forget to look for Neptune. All this month it remains 
less than 1° away from giant Jupiter and its four Galilean moons. 
Use a low-power eyepiece to catch both planets in a single view. The 
Moon is near these two worlds on the 13th and 14th.

In the morning sky, Venus remains a brilliant beacon rising 
about two hours before the Sun. However, it never gets very high 
above the horizon, so if you’re looking for it, make sure your eastern 
horizon is relatively low and flat. On the 19th, the dawn sky will 
host a fine sight: brilliant Venus, ruddy Mars a mere 2° to Venus’s 
upper left, and the thin crescent Moon hovering over both. Mercury 
is extremely low in the east-northeast just before sunrise and is    
difficult to spot. 

The Skies of July

Rising in the east are the three bright stars that will dominate the 
summer sky: Deneb, Vega, and Altair. These are the stars of the 
Summer Triangle. 

Deneb is the brightest star in Cygnus, the Swan, and marks the 
Swan’s tail. While the outline of a swan (or any bird for that matter) 
can be challenging to see in a city sky, an interior group of six stars 
is more obvious. These six form the Northern Cross (highlighted in 
pale red on the star chart). The body of the Cross extends from 
Deneb at one end to Albireo at the other. 

Albireo, the star that marks the tip of the Swan’s beak, is a     
double star. Even a small telescope can split this deeply colored pair 
into beautiful gold (or orange) and blue stars. Albireo is a must-see 
if you’ve never observed a double star.

While binoculars will not split Albireo, they will give you a fine 
view of the Milky Way if you scan the long arm of the Northern 
Cross from Deneb south. You’ll see a myriad of stellar pinpoints, 
just as Galileo did when he first swept his telescopic gaze across the 
Milky Way.

This month is just about your last chance to easily spot Saturn 
until the late autumn. It’s low in the west during sunset twilight and 
doesn’t hang around for long. On the 25th the planet will sit just to 
the right of the crescent Moon. The rings continue to close; by 
month’s end they’ll be open a mere 1.9°. 

But even as Saturn is setting, giant Jupiter is rising in the south-
east. It crosses the meridian (in other words, it’s due south) just 

before dawn. On the 13th, Jupiter again passes less than ½° south of 
8th-magnitude Neptune. The object lying between the two planets 
is the 5th-magnitude star Mu (μ) Capricorni.

Venus continues to glow in the dawn sky. Mars is pulling away 
from the Morning Star, rising 30 minutes ahead of it by month’s 
end. Both planets are passing between the Hyades and Pleiades in 
Taurus, the Bull. Little Mercury is too close to the Sun to be seen 
this month. 

On July 22nd (the 21st in North America), the longest solar 
eclipse of the 21st century will take place. The path of totality passes 
over India, Nepal, Bangladesh, Bhutan, Myanmar, and China before 
entering the Pacific Ocean. Maximum duration (visible from the 
Pacific) is 6 minutes and 39 seconds. The ASP’s tour will view totali-
ty from China’s east coast.

IYA Feature Sky Sights:  
Sun, Star Cluster, and Black Holes
During each month of the International Year of Astronomy, one 
particular celestial object is highlighted. The ASP provides more 
information about each object, as well as downloadable lesson plans, 
on our Discovery Guides site.

May — Our Sun: Find out how to safely observe the Sun and 
learn about the Earth’s relationship to our closest star with the 
Modeling the Earth and Sun activity.

June  — Clusters of Stars: Take a look at the Hercules globular 
star cluster and see some very special, old stars. With the Trip 
Around the Triangle observing activity, learn about types of objects 
you’ll see in the sky this month.

July — Black Holes: See what these elusive objects really do and 
locate where they are in the night sky with some Black Hole Star 
Maps. 

• Go to Sky & Telescope’s July 2009 Sky Chart
• How to use S&T’s Interactive Sky Chart

sky sights
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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 visi-
ble without optical aid under clear suburban skies. 
Some deep-sky objects that can be seen in binocu-
lars are plotted too.

Using the Chart: The Basics
When you launch Sky & Telescope’s Interactive 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 
May Sky Chart, 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 40° north latitude and 100° west lon-
gitude (so it’s useful throughout the continental US) at 10 pm local 
time at midmonth in May, June, and July. The chart can be used one 
hour later at the start of each month and one hour earlier 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 rectangle on the All-Sky Chart changes. 

Finally, click and hold down your mouse button in the Selected 
View window, then drag the cursor 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 win-
dow 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 pro-
gram, see the article: Fun with S&T’s Interactive Sky Chart.

Tech Talk
The applet should work properly in most Java-enabled Web  brows-
ers. 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 
Interactive Sky Chart needs to open in a new browser window.

If you have trouble getting the Sky Chart to open on your com-
puter, 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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sky sights

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


Register for the conference early and save!

www.astrosociety.org/events/meeting.html

complete conference details 
secure online registration

(415) 337-1100

Experience “The Best of the Best” EPO Programs, Products, and Practices

Learn About New EPO Ideas, Approaches, and Research Results

Advance Your Professional Development 

Expand Your Network of Colleagues and Collaborators

Who Should Attend:

• Education and Public Outreach Professionals  
in Astronomy and  Space Science 

• Scientists Involved in EPO

• Formal, Informal, and  Volunteer Educators

• Science Communicators and Public Information  
Professionals

Meeting Features:

• Hands-on workshops for formal and informal astronomy 
and science educators

• Sessions for individuals working in formal, informal, 
public outreach, and scientific communications settings

• Poster presentations

• Annual awards banquet and members meeting

Science Education and Outreach: 
Forging a Path to the Future

ASTRONOMICAL SOCIETY OF THE PACIFIC

Join us in September in the San Francisco Bay Area for the 2009 ASP meeting and 
the 120th anniversary of the founding of the Astronomical Society of the Pacific!

http://www.astrosociety.org/events/meeting.html


40 Mercury spring  2009

The preceding excerpt from the nice Astronomy Beat article 
by Andy Fraknoi (Number 15, January 26, 2009) have a lot 
to say about the present values of the ASP as well as its his-

tory. As incoming president of our Society, I would like to spend a 
little more time answering the question, “Where do we stand now?”

As was true in 1889, the Astronomical Society of the Pacific is 
the only professional organization that welcomes the full range of 
those who love astronomy — from research scientists at colleges and 
national observatories to devoted amateurs, teachers at all levels, 
and members of the small but growing cadre of professional astron-
omy educators. Other organizations surround us, serving specific 
groups, but the ASP stands at the center. That has not changed in 
120 years.

Who We Are and What We Do
What has changed, I believe, is the increasingly outward focus of 
the Society. We are not so much a society for astronomers as a   
society of astronomers, with an overt goal of using astronomy — 
and our love of it — to further science literacy in the US and inter-
nationally. We interpret “science literacy” broadly. The ASP services 
range from kits to help amateur astronomers with public outreach 
to The Publications of the Astronomical Society of the Pacific (PASP), 
recognized as one of the world’s top astronomy journals with a   
special focus on astronomical instrumentation and software.

In this International Year of Astronomy (IYA), the ASP is looking 

beyond US shores. We take the last 
word in our name seriously. The PASP 
and our series of conference volumes 
have always served an international 
audience. Have a look at the distin-
guished list of conference series      
volumes that we publish (number 400 
has just appeared) and the gorgeous, 
new, two-volume monograph on star-
forming regions. ASP products such 
as the Discovery Guides (an ASP 
activity for the IYA) are spreading 
worldwide. And winners of our sci-
ence, education, and amateur awards 
in recent years have come from Canada, Japan, Australia, Iran, (and 
that well-known Pacific nation, the Czech Republic), in addition to 
the United States.

If you have not checked the ASP website recently, I urge you to 
click on astrosociety.org and review our many educational pro-
grams, managed by Suzy Gurton and other members of our fine 
staff. The diversity of these programs, and the range of audiences 
they address, may surprise you. The Night Sky Network is a coali-
tion of amateur astronomy clubs across the country that provides 
outreach to their communities. The Network has already reached 
close to a million members of the public. 

The Society at 120
We may be more than a century old, but innovative programming has helped transform the ASP.

reflections

by Bruce Partridge

Bruce Partridge, the ASP’s 
new president.
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On Feb. 7, 1889, at a triumphant meeting of a San Francisco club of 
amateur photographers, celebrating their successful “shooting” of a total 

eclipse of the Sun, a group of 40 astronomers, educators, and astronomy 
enthusiasts signed the Charter Membership Roll of the Astronomical Society of 
the Pacific (ASP). As we celebrate the International Year of Astronomy in 2009, 
we also commemorate the 120th anniversary of the founding of the ASP — 
the first national (and international) astronomical organization in the U.S.

What made the new scientific Society unusual from the very beginning is 
that it welcomed on an equal footing not just scientists, but teachers and 
amateur astronomers as well. As our founding President, Edward Holden, wrote: 
“The new Society is designed to be popular in the best sense of the word. We 
wish to count in our membership every person…who takes a genuine interest 
in Astronomy, whether he has made special studies in this direction or not….”

Holden in those days was the first Director of the newly founded Lick 
Observatory, just south of San Francisco, and he also envisioned the Society as 
a way of putting West Coast astronomy “on the map.” Because of the great 
public interest in the subject and the lack of other organizations in which an 
astronomy interest could be fostered, the ASP soon had members all around 
the U.S. and in a growing number of other countries.
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The original ASP Membership Certificate.

http://www.astrosociety.org/pubs.html#ab
http://www.journals.uchicago.edu/toc/pasp/current
http://www.astronomy2009.org
http://www.astrosociety.org/pubs/cs/confseries.html
http://www.astrosociety.org/pubs/monograph/monographs.html
http://www.astrosociety.org/iya/guides.html
http://www.astrosociety.org
http://www.astrosociety.org/education/nsn/nsn.html
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reflections

Astronomy from the Ground Up is a program serving an active 
community of informal science educators who work in small sci-
ence centers and museums or in nature centers. The ASP is now 
engaged with the National Park Service as well as NASA to bring 
astronomy education resources to state and national park interpret-
ers. The Project ASTRO National Network continues to sprout new 
sites across the country and pair volunteer astronomers with school-
teachers. And we are very much involved in IYA education and out-
reach activities. The ASP provides both web-based Discovery 

Guides linked to IYA themes and teacher training linked to those 
same themes.

The ASP is doing a lot. Under the able and forward-looking lead-
ership of the two Jims (Executive Director Manning and past presi-
dent Kaler), it began a successful transition from an organization 
largely serving its members to a Society devoted to a cause: science 
literacy. As I write, we are in the midst of a thorough strategic-  
planning exercise led by Phil Sakimoto, a member of our Board of 
Directors (more on this in a later message). Our strategic plan is 
ambitious — but so were the original 40 members of the nascent 
ASP 120 years ago.

What We Need
To do all we hope requires a strong organizational base and an 
equally sound financial base. Where do we stand? We have an excel-
lent Executive Director and a devoted education staff, which is soon 
to grow thanks to the ASP’s success in obtaining NASA and NSF 
grants as well as private support. Michael Gibbs, before he left his 
post as Advancement Officer, led the ASP to a banner year in devel-
opment. Our nearly $3 million budget was balanced last year and 
will be in 2009, despite the rude financial winds blowing across the 
world. We negotiated a more realistic indirect cost rate with federal 
agencies, one that truly covers the cost of doing business. The ASP’s 
Investment Committee is taking a careful look at all our endow-
ments to ensure that we manage them prudently and in accord with 
the donors’ wishes.

But to remain both strong and useful, the Society needs support. 
Members of the ASP’s Board of 
Directors and Advisory Council 
provide wisdom, experience, and 
financial backing. Professional 
astronomers help the ASP by 
publishing in its journal and by 
using the ASP to publish the 
proceedings of conferences they 
help organize. Our many ama-
teur-astronomer members 
spread the word about ASP 
activities as they make use of our 
educational and outreach materi-
als. And many of you reading 
this help the ASP with donations. 

What better year to do so 
than the International Year of 
Astronomy — and our Society’s 
120th birthday? 

BRUCE PARTRIDGE is the new 
President of the ASP. He taught for 
many years at Haverford College, 

and his research interests lie in radio 
astronomy and cosmology, 

particularly in the study of the 3°K 
cosmic microwave background 

radiation.The Project ASTRO national network site map.
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http://www.astrosociety.org/afgu/index.html
http://www.astrosociety.org/education/astro/project_astro.html
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