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’Twas brillig, and the slithy toves
  Did gyre and gimble in the wabe;
All mimsy were the borogoves,
  And the mome raths outgrabe.

I have no clue why these first few lines from 
Lewis Carroll’s Jabberwocky drifted through 
my mind as I stood — freezing my fingers, 
toes, and other body parts — under the dim 
light of the eclipsed Moon during the early 
hours of December 21st. I’ve always liked the 
poem; I even memorized it for a high school 
English Lit class. Perhaps seeing the totally 
eclipse Moon hanging over Orion made me 
think of “slithy toves” gyring and gimbling by 
the Moon’s red glow. Who knows — the mind 
is a strange thing.

This eclipse caught the attention of many, 
thanks to news reports about it being the first 
total eclipse of the Moon to occur on the win-
ter solstice since 1638. One of my e-mail dis-
cussion groups had a short snarl about the 
fact that because totality didn’t occur during 
the exact moment of the solstice, it shouldn’t 
be called a solstice eclipse. Frankly, I didn’t 
care. The extra publicity may have caused 
more people to go out and look at totality (or 
perhaps let their kids stay up late to see it), 
and who knows — maybe a few of them got 
turned on to astronomy as a result.

My only real annoyance was with the news 
media. Sloppy writing (and no fact checking) 
often left the impression that this was the first 
total lunar eclipse in nearly 400 years, and 
that there wouldn’t be another one until 2094! 
Of course they were referring to lunar eclipses 
falling on the winter solstice, but clarity is 
critical when talking science to the general 
public — and many were not clear at all.

So in case you’re wondering, the next three 
total eclipses of the Moon occur June 15, 2011 
(not visible at all from North America); 
December 10, 2011 (the eclipse is in progress 
for North Americans as the Moon sets); and 

April 15, 2014 (visible throughout all of North 
America).

In fact, 2011 is a fine year for eclipses, with 
four partial solar and two total lunar. You can 
find the details on NASA’s eclipse website, 
where it states that: “This 4:2 combination  
of solar and lunar eclipses in a single year is 
rather rare with only six cases during the  
21st century.” 

While there is a total eclipse of the Sun in 
late 2012 (after a 28-month wait), I think the 
event of 2012 will occur June 5/6. That’s when 
a transit of Venus takes place — the last one 
for another 105 years. But unlike some of the 
vague statements associated with last month’s 
lunar totality, that 105-year gap is a cold, hard 
astronomy fact. Yes, the transit is 18 months 
away, but make a note and don’t miss it. Per-
haps again I’ll be muttering “’twas brillig” as I 
watch this rare event unfold.

Paul Deans
Editor, Mercury

It’s not the best, but this hand-held shot  (with a 
200-mm lens and at ISO 6400) will always remind 
me of how the December 2010 eclipse appeared 
from my backyard.
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’Twas Brillig

ON THE COVER
Front:  NGC 3982, a face-on spiral galaxy, is striking for its rich tapestry of star birth and winding arms. The arms 

are lined with pink star-forming regions of glowing hydrogen, blue newborn star clusters, and dark 
obscuring dust lanes. Courtesy NASA / ESA / Hubble Heritage Team (STScI / AURA)

Back:  This nearly true-color image of Mercury, taken by MESSENGER in 2009, was created by combining three 
separate images acquired through filters that transmit light with wavelengths of 1000, 700, and 430 
nanometers (infrared, far red, and violet, respectively). Courtesy NASA / JHUAPL / Carnegie Institution

editorial
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first word

Whether one considers it to be very late or very early, 3:00 
in the morning is an extreme hour at which to rise from 
sleep. But after nearly three solid weeks of cloud, rain, 

and fog blanketing the San Francisco Bay Area, with Sun rare and 
stars rarer — the stars were out in that wee hour of last November 
4th. So I was too, to search for Comet hartley 2.

The icy cosmic wayfarer had slipped across the northern constel-
lations while mostly masked by clouds for the whole of the last half 
of October. So now, I had to find an early morning to take a good 
peek with the comet farther south. And an extreme early morning it 
was — in a pleasant sense, for it was unseasonably warm.

I live in Pacifica, down the western coast of the peninsula from 
San Francisco, and it’s rarely warm at night here, no matter the season 
of the year. Even in the summer, the fog and cool ocean breezes 
require jackets and fleece, flannel jammies at night, and the occasional 
spritz of the furnace to take the chill out of the house. But not this 
November night. The air was perfect and balmy, a warm night breeze 
causing the pines to whisper in their sleep. And above them, the stars!

Orion, the hunter, strode high across the south; Canis Major, the 
Great Dog, following behind with Sirius blazing. Taurus’ ruddy eye 
Aldebaran winked through pine boughs above, the Gemini twins 
following after. And overhead to the north, Auriga, the Charioteer, 
held sway, Capella bright, and Al Ma’az — Epsilon Aurigae — soon 
to grow brighter as it slides out of its extreme and mysterious partial 
eclipse that, every 27 years, takes two years to transpire.

A few ribbons of white cloud lingered farther north, and when a 
similar ghostly vapor dissolved away from in front of Canis Minor, 
the Little Dog, I raised my binoculars. And there, a little up and 
right of Procyon, I found it: a small, pale smudge against the stars. 
That smudge was the active coma of Comet hartley 2 — then just 
hours from invasion by the EPOXI spacecraft. It was preparing to 
slip through that coma and photograph the tiny nucleus that was 
putting on the show — a chip of dirty iceberg awakened to extreme 
behavior by the influence of the Sun.

It was entirely satisfying to see it on that balmy night from a 
great distance. It was equally satisfying to see, later the same day in 
successful images from EPOXI, what lay inside the glow — a pestle-
shaped nucleus with bulbous, cratered ends and an impossibly 
smooth neck presumably blanketed by layers of dust, spewing jets of 
gas for all it was worth. It was only the fifth time we’ve gazed upon 
the nucleus of a comet, and like snowflakes, they all look different. 

When it comes to living with extremes, comets like hartley 2 
must surely take the prize. They spend most of their lives in the 
unimaginable brittle cold on the frontiers of the solar system. But 
when some gravitational or collisional impetus sends them reeling 
in to swing around the Sun, they warm and evaporate in the unre-

lenting glare of their parent star. If a planet reins them in, they 
return sooner and sooner with each pass, dissolving more of them-
selves back into the free particulates from which they were derived. 

Like comets, we are all buffeted by the extremes of the world 
around us — weather, mood, personal relationships, health, politics, 
economics. Indeed, it seems these days that the only way to achieve 
a happy average is note the extremes and divide by two. 

The pendulum swings for education, too. In our current era of 
creeping anti-intellectualism, where some seem to put more stock in 
wild interpretations of Mayan calendar rounds and cosmic pseudo-
science than in research-validated results and critical thinking, we 
run the risk of our science and technology edge in the world erod-
ing away like the surface of a Sun-warmed comet.

But with your help and support, the ASP is there, using the 
appeal of astronomy — comets and planets and stars and all — to 
bolster educators’ capacities to teach and inspire; to provide the 
intermediaries, between science and the public, with new tools and 
techniques to engage their audiences; to disseminate science results 
through our publications; and to nudge the pendulum back toward 
greater science literacy on the part of all.

It’s a big job. But working together, we can share our love of the 
sky, show science as the adventure of discovery that it is, and per-
haps even prompt more people like us to rise at an extreme hour to 
watch the stars above whispering pines and see anew the glorious 
universe of which we are a part! 

JAMES G. MANNING is the Executive Director  
of the Astronomical Society of the Pacific.

Living with Extremes
Like comets hurtling past the Sun, we are all buffeted by extremes.

by James G. Manning

Comet Hartley 2 from a distance of about 435 miles. Jets can be seen 
streaming out of the nucleus.
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Slightly more than 80 years ago, the 
world was excited by the discovery of a 
new planet. Clyde Tombaugh at the 

Lowell Observatory found this faint object in 
the course of a long search instigated by 
Percival Lowell. Lowell and others believed 
that there were discrepancies between pre-
diction and observation of the motions of 
Uranus and Neptune, which might be 
explained by the gravitational effects of a 
ninth planet. 

In the Publications of the Astronomical 
Society of the Pacific for December 1930, 
Seth B. Nicholson and Nicholas U. Mayall of 
the Mount Wilson Observatory published a 
note on the mass of Pluto, based on the per-
turbations of Uranus and Neptune. Their result suggested Pluto was 
about the same mass as Earth. In the next issue, they refined this 
result, and took into account its faintness in the sky. “If Pluto has a 
density equal to that of the Earth, and if it reflects like the Moon, a 
visual magnitude of 14.0 would correspond to a mass two-thirds 
that of the Earth….If the mass of Pluto is more than two-thirds that 
of the Earth, its density must be higher or its albedo lower than any 
yet determined in the solar system.” And they concluded, “Until fur-
ther evidence becomes available it may be accepted as probable that 
the mass of Pluto is of the order of two-thirds that of the Earth.”

This value was generally accepted for some time. In the 1956 
astronomy textbook which I used during my freshman year in col-
lege, Pluto’s mass was given as 0.8 of Earth’s. But, the text went on, 
Gerard Kuiper had suggested that Pluto’s diameter could not be 
more than about 3,600 kilometers, and in that case, the mass must 
be less than 0.1 of Earth’s. By the next edition of the textbook in 
1960, this figure had won out, and Kuiper had also suggested that 
Pluto might have once been a satellite of Neptune.

Due to the difficulties of observing such a dim object, little 
progress was made for nearly two more decades. The next big 
breakthrough came in 1978, when James Christy discovered that 
Pluto has a satellite, soon named Charon. This made it possible to 
study Pluto’s mass by its gravitational effects on Charon.

Furthermore, between 1985 and 1990 the two bodies were ori-
ented such that one periodically occulted the other. Studies of these 
phenomena soon showed that Pluto’s diameter must be about 2,300 
km, and its mass about one-fifth of the Moon’s, or about 0.0025 that 
of Earth. This gives Pluto a density of about 2 gm/cm3 or about half 
of Earth’s density.

This meant that Pluto is much too small to have any appreciable 

effects on Uranus and Neptune. Once Voyager 2 flew past Uranus 
and Neptune in 1986 and 1989 respectively, studies revealed that the 
supposed perturbations in their orbits did not actually exist. So 
Pluto was no longer needed to account for these.

The small mass also meant that Pluto is not much bigger than 
the largest asteroid or minor planet, Ceres (diameter about 950 km). 
Furthermore, other small objects were being found in the outer 
solar system, in a region beyond Neptune known as the Kuiper belt. 
The largest of these is Eris (named for the goddess of discord), dis-
covered in 2005, with a diameter of about 2,400 km and a mass 
about 27% greater than Pluto’s. But even by 1998, some were sug-
gesting that Pluto should be considered a minor planet.

This discussion came to a head in 2006, when the International 
Astronomical Union proposed that Pluto, Eris, Ceres, and a few oth-
ers should be designated dwarf planets. The IAU passed this pro-
posal, amid much objection from the public, and schoolchildren 
now learn that the solar system has eight planets, plus a number of 
dwarf planets and asteroids.

Our next breakthrough in understanding Pluto may come in 
2015, when the New horizons spacecraft, launched in January 2006, 
reaches it. The spacecraft is equipped with seven different instru-
ments, including a telescopic camera that will show us for the first 
time what Pluto’s surface looks like. And studying its path as the 
spacecraft approaches Pluto may help us refine still further our 
understanding of this distant dwarf planet’s mass. 

KATHERINE BRACHER taught astronomy at Whitman College in Walla 
Walla, WA, 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.

80 Years Ago: The Mass of Pluto
Every since its discovery, Pluto’s diameter and mass have been shrinking.

echoes of the past

This is the most detailed view to date of the entire surface of the dwarf planet Pluto, as constructed 
from multiple Hubble Space Telescope photographs taken from 2002 to 2003.
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by Katherine Bracher

http://hubblesite.org/newscenter/archive/releases/1994/17
http://voyager.jpl.nasa.gov/science/uranus.html
http://voyager.jpl.nasa.gov/science/neptune.html
http://hubblesite.org/newscenter/archive/releases/2005/27/text
http://hubblesite.org/newscenter/archive/releases/2007/24/full
http://www.iau.org/public_press/news/detail/iau0603
http://pluto.jhuapl.edu
mailto:bracher%40whitman.edu?subject=
http://hubblesite.org/newscenter/archive/releases/solar-system/pluto/2010/06/text
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Predictions of impending doom, linked to astronomical 
events, have been a staple of our Western culture for a 
very long time. The latest widely discussed date of 

December 21, 2012, based on a wholly discredited analysis of 
the ancient Mayan calendar, is just the latest such prediction.

The most important of these doom-laden prophesies was 
made 827 years ago. In the year 1184 Europeans — both 
learned and uneducated — were riveted by a letter sent to 
Pope Clement III and other men of power. Purportedly com-
ing from the leading university of the age (Toledo, Spain), it 
warned that the world would be devastated in 1186. 

First would come an eclipse of the Sun, during which it 
would appear fiery red and distorted, signifying enormous blood-
shed. The Moon in opposition would also be totally eclipsed. The 
ultimate catastrophe was predicted to happen in the month of 
September, when the Sun and all the planets aligned in a conjunc-
tion. This was forecast to occur in the sign of the Scales (the con-
stellation of Libra) and Cauda Draconis or tail of the Dragon (the 
location of the Moon’s south node).

The populace was warned to flee their homes at the time of the 
solar eclipse and try to find safety in mountains and caves to protect 
themselves against the storms of sand to be visited upon the inhab-
itants of the seacoasts. The air itself would be darkened and poi-
soned, and most people would be sent to their deaths by drought, 
famine, pestilence, and earthquake!

The dread produced by this letter was widely felt. Its contents 
were included in the chronicles of the time in England, France, 
Germany, and Italy. Like a flashbulb illuminating a particular point 
in time, it shows how widely held was the belief in the influence of 
the stars and planets on human life. The emotions produced by the 
Toledo Letter were even attributed as a prime cause leading to the 
Third Crusade (1189-92) — the forebodings of one version of the 
letter directly connected it with the holy Land and the attacks of 
Saladin on Jerusalem.

Of course, the year 1186 came and went without any notable catas-
trophes. The planetary conjunction, real enough, had no discernable 
effect on the fate of humanity. The most remarkable thing about the 
Toledo Letter is that it wasn’t forgotten as an embarrassment, but was 
resurrected time and again to foretell doom. Just 30 years later catas-
trophe was again predicted, only now the date given was 1229. Even 
though a planetary conjunction was no longer imminent, it was still 
repeated as a justification for the impending disasters!

Not content with a second humiliation, the Letter found new life 
a century later. The year 1345 was replete with evil portents, espe-
cially February 8th when Saturn, Jupiter, Mars, Mercury, and the 
Sun were all in the same zodiacal sign. The medical faculty of the 

University of Paris, having replaced Toledo as the new center of 
learning, declared the conjunction to be one of the causes of the 
Black Death — the plague then ravaging Europe. The remarkable 
thing is that their report uses nearly the same words as the Toledo 
Letter of 1184 – 161 years earlier!

Fifty years later some 21 eminent men of learning in Paris signed 
a letter warning of a worldwide catastrophe as a consequence of the 
conjunction of the planets in Cauda Draconis during the month of 
September. The same elements were used in a 1395 warning — solar 
and lunar eclipses signifying the destruction of nations, and the 
admonition to hide in caves as a safeguard against evil. 

Thus the Toledo Letter became merged into the apocalyptic tra-
dition that we still find so riveting in 2011. The dreaded year of 
2012 is also being linked to an alignment, but one much grander 
than a mere planetary conjunction. In this new incarnation that has 
its mystical roots in the Toledo Letter, the Sun will precisely align 
with the ecliptic and the so-called Great Rift, a band of dark dust 
clouds in the Milky Way.

Professional astronomers have countered that the galactic equa-
tor, linked here to the Great Rift, is an arbitrary line that cannot be 
precisely determined. Likewise, scholars of Mayan history are divid-
ed about whether or not Mayan dates were timed to precessional 
cycles.

What is certain is that December 21, 2012, will pass, and the 
world and its inhabitants will still be here on December 22nd. The 
only question is how many of them will have read the Toledo Letter 
of 1184. 

January of 2011 saw CLIFFORD CUNNINGHAM in Seattle, giving a 
presentation about William Herschel and the asteroids at a meeting  

of the American Astronomical Society.

The Toledo Letter
It’s the end of the world…again.

annals of astronomy

by Clifford J. Cunningham

Comets were often thought to be harbingers of doom. Here a woodcut 
shows the supposed destructive influence of a fourth-century comet. From 
Stanilaus Lubienietski’s Theatrum Cometicum (1668). 
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astronomer’s notebook

This past fall, I taught a first year seminar titled “ET & 
Interstellar Travel.” Prior to this course, I had always con-
cluded my general education astronomy and cosmology 

classes with a brief two-day survey of life in the universe. With 
four weeks to cover the required common reading, I found myself 
with the challenge of addressing astrobiology during eleven weeks. 

All freshman seminar courses were designed to be interactive 
and engage the students in discussion and critical analysis. I opted 
to use web-based resources and short articles to promote a “semi-
nar” environment. Many readings were assigned from NASA’s 
Astrobiology and the SETI Institute websites. But I must admit that 
both are difficult to navigate and offer little in the way of inter-
active multimedia presentations. So, I found myself on a constant 
quest for interactive sites to pique student interest and stimulate 
group discussions.

At the ASP’s “Cosmos in the Classroom” 2010 Meeting in 
Boulder, I came across a poster introducing a new website 
SCiGAMES.org. This site was developed by the Space Science 
Institute, and hosts online exhibits, games, and activities. The Alien 
Earths exhibit includes “Are We Alone?”, “Star and Planet 
Formation,” “Planet Quest,” and “Search for Life.” In addition to 
informative text, eye-catching graphics, and slide shows, the Alien 
Earths exhibit features several interactive games. 

When addressing the issue of life, three SCiGAMES programs 
are particularly thought provoking. In “Looking for Life,” users are 
presented with an image of an object. Clicking the “Analyze” button 
provides a brief description of the object, and students can use their 
knowledge of life and its characteristics to determine if the object 
constitutes “Life” or “No Life.” The “Drake Equation” game lets stu-
dents estimate the number of intelligent species in the Milky Way — 
users can click the “Ask!” button for each parameter of the equation 
to determine a realistic range of values. Finally, in “Listening for 
Life,” students are presented with a visual spectrogram and accom-
panying audio, and are asked to identify the source as “intelligent” 
or “natural” in origin. Whether correct or incorrect, the source of 
the sound is revealed with a brief description. 

An Invaluable Resource
Planets are presumed to be the required habitat for all life in the 
universe. When discussing the search for exoplanets, the Jet 
Propulsion Laboratory’s PlanetQuest is an invaluable resource. This 
site contains the best source of information on extrasolar planets as 
far as the nonscientist is concerned. The “New Worlds Atlas” pro-
vides a brief summary of the known exoplanets, and the Atlas itself 
is searchable via a number of criteria such as planet system type, 
planet type, or even name. In addition, there’s now a 3-D version of 

the Atlas, which enables one to examine the solar neighborhood. 
The “3-D New Worlds Atlas” allows users to identify planets orbit-
ing stars that are visible to the naked eye, stars with multiple plan-
ets, planets with orbits smaller than one astronomical unit, and 
planets with circular or elliptical orbits. In addition, the PlanetQuest 
site provides a very nice “historic Timeline” slide show on the history 
of exoplanets from 500 BC to early 2000 AD.

The PlanetQuest Multimedia Interactive Gallery is a great source 
of games, simulations, movies, and virtual tours on subjects ranging 
from exoplanets to interstellar travel to aliens. When discussing 
extremophiles, the “Alien Safari” provides six examples of life that 
exists in extreme places on Earth. You can follow this game up with 
a video clip of scientists discussing where we should look for alien 
life. The short film “Four Ways to Find a Planet” provides an over-
view of the methods to find extrasolar planets and has some “geeky” 
graphics that usually elicits giggles from the typical college student. 
The “3-D Guide to the Galaxy” provides an excellent overview of 
the scale of the Milky Way, which can be used as a springboard to 
the topic of interstellar travel and the distance problem. I also like 
the fact that this segment shows the current “search bubble” for exo-
planets — it really puts things into perspective! The “Interstellar 
Trip Planner” lets users plan a space trip by choosing one of five 
destinations and one of five possible methods of transportation.  
The program then computes the one-way travel time to the desired 

Teaching Astrobiology Without a Textbook
Using the plethora of online resources to inform, inspire, and engage students in astrobiology courses.

by Jennifer Birriel

Astronomers have confirmed that the extrasolar planet GJ 1214b, shown 
here as an artist’s conception, has a thick atmosphere. Can real astrobiol-
ogy be far behind?
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destination. Finally, at some point in your course, you’ll probably 
want to use the “Sci-Fact/Fiction Quiz” to test student’s knowledge 
of space travel and the search for extraterrestrial life. 

Fun With PBS Websites
Several PBS NOVA websites proved quite useful as well. The 
“Origins” site has a nice interactive on the Drake Equation. I actual-
ly prefer it to the one on SCiGAMES, primarily because the Origins 
page uses all of the terms in the original Drake Equation. In addi-
tion, it has a nice gallery of science-fiction aliens that can be used 

when discussing how likely it is that alien life would resemble 
humans. 

The constraints of interstellar travel can be demonstrated with 
two interactives from PBS’s “Einstein’s Big Idea.” “The Power of Tiny 
Things” allows users to explore the energy stored in everyday 
objects, and “Time Traveler” helps users understand the effects of 
time dilation.

In most cases, I began the class with an interactive. Usually the 
essential background material has at least been touched on in an 
assigned reading or the previous class. Because I used the inter-
actives or games to spark pair or group discussion, I was careful to 
give students ample time to discuss ideas as we progressed through 
them. Students responded well and even asked questions that we 
used for further discussion upon completing the interactive.

More Astrobiology Resources
During the term, I stumbled across a number of interesting and use-
ful articles. “Aliens Are Us. An Innovative Course in Astrobiology” 
provided useful information and resources on the history of the idea 
of extraterrestrial life and addressing the difference between science, 
scientific speculation, and science fiction. I found “Astrobiological 
Themes for Integrative Undergraduate General Science Education” 
helpful when addressing the interdisciplinary and problem-centered 
nature of astrobiology courses. Finally, “Fermi’s Paradox – The Last 
Challenge for Copernicanism?” provides an excellent review of 
Fermi’s Paradox and the ramifications of the various classes of solu-
tions to SETI searches. I probably learned just as much (if not more) 
than the students, and I had a great time, too! 

JENNIFER BIRRIEL is an Associate Professor of Physics in the Department 
of Math, Computer Science & Physics at Morehead State University in 

Kentucky. An avid fan of Star Trek and Doctor Who, she’d prefer  
to imagine a universe teeming with intelligent life.
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A screen grab of PlanetQuest’s 3-D New Worlds Atlas (above) and Planet-
Quest’s 3-D Guide to the Galaxy (below). Courtesy NASA/JPL (x2).

Aliens are not here (yet). This is a methane ice worm, one of a colony of 
rosy-pink worms, 1-2 inches long, that were found burrowing in mounds of 
methane-rich ice erupting from the sea floor in the Gulf of Mexico.

http://www.pbs.org/wgbh/nova/origins
http://www.pbs.org/wgbh/nova/origins/drake.html
http://www.pbs.org/wgbh/nova/origins/et.html
http://www.pbs.org/wgbh/nova/einstein/tiny.html
http://www.pbs.org/wgbh/nova/einstein/tiny.html
http://www.pbs.org/wgbh/nova/einstein/hotsciencetwin
http://adsabs.harvard.edu/abs/2009IJAsB...8...51O
http://scitation.aip.org/journals/doc/AERSCZ-ft/vol_4/iss_2/110_1.html
http://scitation.aip.org/journals/doc/AERSCZ-ft/vol_4/iss_2/110_1.html
http://adsabs.harvard.edu/abs/2009SerAJ.178....1C
http://adsabs.harvard.edu/abs/2009SerAJ.178....1C
http://www.fermisparadox.com
http://solarsystem.nasa.gov/multimedia/display.cfm?IM_ID=7123
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planetary perspectives

As you read this column, the US manned spaceflight program 
is reaching the end of a remarkable era. An entire genera-
tion has grown up never knowing a time when Space 

Shuttles weren’t roaring off launch pads at the Kennedy Space 
Center, rocketing people to work in low-Earth orbit. After three 
decades of service, though, just a mission or two remain, and I 
thought it appropriate to acknowledge some of the many contribu-
tions the Shuttle program has made to planetary science.

As an undergrad at the University of Michigan, I gained a special 
fondness for human spaceflight through the many deeply detailed, 
and highly entertaining, Astrofest lectures of Jim Louden. Jim would 
often report the amazing, behind-the-scenes stories of individual 
Shuttle missions, making sure we all knew the value of the work 
done after most news networks left the story once the launch show 
was over.

Through my years in graduate school at the University of 
Florida, I tried my best to carry that torch with my regular 
Shuttlefest program at the Florida Museum of Natural history. I saw 
27 Shuttle launches and one landing during my time there. I liken 
the majestic beauty of humans leaving the planet in that vehicle to 
the miraculous spectacle of a total solar eclipse — you really miss 
the full experience if you haven’t seen one in person. And, in 
November 2003, after a decade of applications, I was lucky enough 
to make the final cut and interview for the 2004 NASA Astronaut 
class. A famous Don Adams line is apropos to the fact that I am still 
living in Boulder, but that doesn’t lessen at all how thankful I am for 
that experience.

The Magellan mission to radar map the surface of Venus, and the 
Galileo mission’s detailed orbital investigation of Jupiter and its big 
moons, both started on their way by being carried to space in the pay-
load bay of the orbiter Atlantis. Both Shuttle missions also included 
imaging investigations to study lighting in Earth’s upper atmosphere.

Discovery carried one of the most iconic science spacecraft to 
orbit — the hubble Space Telescope. hubble has transformed our 
knowledge of the universe, producing spectacular images of our 
solar system siblings, showing comets plunging into Jupiter’s clouds, 
delivering the highest resolution images of Neptune since the 
Voyager 2 flyby, and revealing disk-resolved images of the largest 
asteroids. But perhaps even more important than hubble’s initial 
ferry to space, the Shuttle program showed the best side of human 
and robotic spaceflight working hand-in-hand during five different 
servicing missions to hubble. Designed from the start with human-
tended serving in mind, hubble’s systems have been revamped sev-
eral times by the skilled work of very talented astronauts working 
from Endeavour, Discovery, Columbia, and Atlantis.

While it’s easy to focus on the planetary science enabled by the 

spacecraft the Shuttle has launched, a good deal of research has 
been accomplished onboard the orbiters themselves during many 
other flights. In October 1984, Challenger flew to orbit for its sixth 
time, carrying a suite of investigations focused on oceanographic 
observations, determining the balance of energy received by Earth 
and re-radiated into space, and studying the seasonal flow of energy 
between the poles and the tropics. The Shuttle Radar Topography 
Mission, flown aboard Endeavour in February 2000, produced the 
most complete high-resolution, digital topographic map of our own 
planet ever made. Other missions have included middeck and pay-
load bay investigations with optical and ultraviolet telescopes, 
microgravity impact experiments to shed light on the physics of col-
lisions between particles in planetary rings, and engineering assess-
ments of technologies destined for future spacecraft missions.

Some of my friends and colleagues, very accomplished planetary 
scientists before selection as NASA Mission Specialists, have flown 
Shuttle missions. Tom Jones and Stan Love both share my love of 
things asteroidal, and can now bring their personal experience — 
from working in microgravity to assembling the International Space 
Station — to bear in helping design the techniques and technologies 
we’ll one day use during human missions to near-Earth asteroids.

The Space Shuttle is an amazing and very capable flying machine. 
Our nation and our space program have benefited immensely from 
more than 30 years of spaceflight experience with these vehicles and 
from the knowledge we’ve gained through their missions. I, for one, 
am going to very much miss the Space Shuttle. 

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

The End of an Era
The Space Shuttle contributed a great deal to planetary science.

by Daniel D. Durda

The five servicing missions to the Hubble Space Telescope showed the 
best side of human and robotic spaceflight working hand-in-hand.
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http://www.nasa.gov/mission_pages/shuttle/main/index.html
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http://www.nasa.gov/centers/kennedy/home
http://www2.jpl.nasa.gov/magellan
http://solarsystem.nasa.gov/galileo
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The past several years have seen our colleges and universities 
in crisis. Costs keep going up, while funding for state univer-
sities decreases (only 14 states increased university spending, 

by an average of about 3%, while the remaining 36 cut spending by 
up to 20%). Endowments for private college lost up to 30% in 2009-
10, impacting student aid among other programs. With more 
increases in health care and utility costs on the horizon, many cam-
pus administrators are reacting to financial problems by transferring 
courses and programs to the Internet (see this Forbes magazine 
article or this article from the UC Berkeley Faculty Association, for 
example). Even middle and high schools have gone virtual, bringing 
selected students together statewide (IQ Academy is a public school 
example in Wisconsin). 

In a departure from the usual Education Matters column, I’ll 
present some of the pros and cons of online learning in a two-part 
series. Let’s start (in this issue) with the pros.

Costs. As university enrollments expand to raise tuition dollars 
due to decreasing state support, classroom facilities become inade-
quate. Many state legislatures have frozen new construction, but 
online courses have no construction costs to be amortized, no heat-
ing or cooling bills, and no audiovisual equipment upgrades to be 
planned for. 

Online courses still require instructors to be paid, as well as 
requiring the provision for networking, servers, and technical sup-
port for students and faculty. But those costs are already being paid 
for in the “brick-and-mortar” classes, so there are few new costs 
associated with an online course. Several studies of online classes 
show savings of $40-$250 per student per course.

Accessibility. Students who live in remote communities find 
online courses to be an open door to education. In addition, stu-
dents with disabilities may often find online courses easier to  
navigate for their particular situation. Web tools can accommodate 
many vision and auditory needs, and some students with attention-
deficit disorders may benefit from online courses.

Viability. Online students are not restricted to courses offered by 
their local college. A unique course on the “Cosmology of the Maya” 
may link together students from many different institutions. Thus, 
course enrollment prohibitions may become a thing of the past, 
enabling instructors to develop more creative course offerings.

Flexibility. While online classes can have regimented deadlines 
(synchronous activities), they readily allow for independent learning 
(asynchronous learning) and permit students to complete course 
segments on their own schedule. For non-traditional students, who 
often have a mixture of work and family responsibilities, a flexible 
learning environment may not only be attractive but necessary to 
deal with changing work schedules, last minute assignments from 

bosses, and sick children.
Availability. Students no longer need to wait for an instructor’s 

office hours or face the frustration of a canceled appointment. 
Online courses often utilize e-mail, instant messaging, and discus-
sion boards better than traditional courses to provide frequent and 
timely feedback. In addition, because students no longer spend the 
major amount of their time with the instructor in the classroom, the 
interaction with the instructor is often of higher quality.

Shrinking Violets. Students who have social anxiety may find 
online learning to be liberating. The stressors that inhibit many stu-
dents in the classroom are removed with many (though not all) 
forms of online interaction. While e-mail is available to students in 
both learning communities, students in online courses are accus-
tomed to using electronic media to contact their instructors regularly.

Online students are often more likely to ask questions and to fol-
low up their learning as opposed to traditional students.When tradi-
tional students have questions, they often wait until the next class 
time to ask their question, and then often forget the question in the 
meantime. Students in online courses often feel they are getting 
more individual attention because of the electronic interaction, even 
though the course enrollment may be just as large as in a traditional 
class setting.

Weather. Being at a midwestern university, I deal with winter 
classes and final exams. Our school has no real contingency plan in 
case final exam days are snowed out. On too many occasions I have 
driven 90 minutes through ice and snow, only to find that students 
haven’t made it to campus and class is effectively canceled. Although 
online courses can be disrupted through server and power outages, 
online learning systems are pretty robust.

Student Performance. Many studies report that students perform 
as well in online courses as they do in traditional lecture settings. A 
few even report better performance by online learners (also see this 
meta-analysis).

As listed above, many good reasons exist for universities to be 
expanding their online course offerings. Student engagement possi-
bilities using online learning sounds transformative, ridding educa-
tion of many inefficiencies and bottlenecks. But stay tuned for Part 
2 of this column, because we have yet to look at pedagogy. 

DAVID BRUNING teaches astronomy at a midwestern state university. In 
the 1990s, he was an early developer of online communities. 

Creating the New Age of Education
Online courses are cheaper to present, but are they better?

education matters

by David Bruning

http://www.forbes.com/2010/07/12/education-online-learning-leadership-careers-christensen.html
http://www.forbes.com/2010/07/12/education-online-learning-leadership-careers-christensen.html
http://ucbfa.org/2010/08/ihe-on-online-ed-at-uc
http://iqacademywi.com
http://www.thencat.org/Monographs/ImpLearnCaseSt.htm
http://bits.blogs.nytimes.com/2009/08/19/study-finds-that-online-education-beats-the-classroom
http://www.insidehighered.com/news/2009/06/29/online
mailto:david.bruning%40uwp.edu?subject=
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Ever had a horrible public outreach experience? You’re not 
alone. Public outreach can be a very exciting and rewarding 
experience…until it’s not.

We spend a lot of time extolling the benefits of outreach to our-
selves and to the people we reach, but the reality is that outreach 
doesn’t always work out the way it was planned — crowds fail to 
show up, the weather doesn’t corporate, kids are loud and disrup-
tive, equipment breaks, physical and mental exhaustion sets in. 

In May 2009, I spent a day showing people the Sun through a 
small h-alpha solar telescope. On the plus side the weather cooper-
ated, and it was a beautiful, sunny day. You might recall, however, 
that the summer of 2009 was an historically low period for solar 
activity. The Sun was doing nothing of interest. Not a single flare or 
sunspot; absolutely the most boring Sun I’d ever seen. 

My visitors were generally less than impressed. The Sun was, 
after all, nothing but a plain red circle when viewed through the 
telescope. For eight consecutive hours I stood under a very hot Sun 
trying to convince one person after another that the Sun really is 
amazing. I’m a naturally zealous astronomer, but keeping up a high 
level of enthusiasm for such a bland Sun was agonizing!

Astronomers tend to spend the majority of their time in research 
groups and classrooms, which have clearly organized structures. 
Outreach, on the other hand, often lacks such formal order and can 
feel, at times, like controlled chaos. Of course, astronomers should 
step outside their comfort zones, but we do a disservice to ourselves 
if we don’t acknowledge that outreach is very different from the for-
mal classroom, and it isn’t always fun and easy. Outreach is hard 
and exhausting. It can be mind-numbingly boring, dirty, tiring, 
cold, unforgiving, and at times a complete disaster. But between 
moments of difficulty, we hang on to the hope that we have man-
aged to awe or inspire someone. 

Even mundane problems like equipment malfunctions can be 
trying. Every observatory has its quirks, and even the best main-
tained telescope can break — but why does this always seem to  
happen on the coldest night of the year? Troubleshooting the  
problem while a horde of people wait to see Saturn through that 
telescope is arduous and even embarrassing!

Then there are the times when despite all your hard work, an 
audience doesn’t show up. This is particularly an issue when starting 
a new outreach program. Dr. Carie Cardamone, currently a postdoc 
at MIT, recalls giving the first talk of a series of public lectures at 
Yale University’s newly built Leitner Family Observatory in 2005. 
Other than personal friends and colleagues, only about five people 
showed up. “This was before we started advertising them widely,” 
Dr. Cardamone admits. Fortunately, that series went on to be 
extremely popular. 

But given all the effort put into developing a program and secur-
ing venues and volunteers, it can be extremely disheartening when 
no one comes. While this can be mitigated by advertising and hope-
fully good word of mouth, the vagaries of the universe are such that 
not every program will be well attended. The contrary, of course, is 
that some programs draw a much bigger crowd than expected, leav-
ing you scrambling!

So when you’re freezing cold, or boiling hot, or surrounded by 
screaming children, or dealing with an unforeseen circumstance, 
you may find yourself wondering what on Earth could possibly have 
compelled you to volunteer in the first place. And all the hackneyed 
statements in the world about the joys of public outreach won’t 
make up for the simple fact that, right there and then, you’d rather 
be home surfing the Web. Know that you are not alone! It happens 
to everyone. Just believe that the fantastic events will outnumber 
those that are disastrous. 

Do I have any advice for dealing with horrible outreach experi-
ences? Alas, there’s no “golden rule” — just common sense. Be as 
prepared as possible, and then just roll with the punches. Stick it 
out, and don’t be discouraged by one bad experience. 

I hope your next event goes exceptionally well…but if it doesn’t, 
all the best on your follow-up try! 

BETHANY COBB is a National Science Foundation Astronomy and 
Astrophysics Postdoctoral Fellow at The George Washington University,  

where she studies gamma-ray bursts and currently teaches  
physics/astronomy to non-science majors.

Risk and Reward
Public outreach can be an exciting, rewarding experience…until it’s not.

reaching out

by Bethany Cobb

May 2009 in Berkeley, CA. Astronomer Bethany Cobb (right) shows off a 
very, very boring Sun to members of the community.
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The Astronomical Society of the Pacific Heads to the Atlantic

Connecting People to Science

Join us August 1–3 in Baltimore, Maryland, for a dynamic national conference on science education 
and public outreach in conjunction with the 123rd ASP annual meeting. See page 32 for more details. 

Thank You for Joining the IT Challenge!
With your generous support, we have made our goal.

Your support strengthens the Astronomical Society of the Pacific (ASP).  

As you may recall, a generous supporter gave a Challenge Grant to upgrade the IT 
infrastructure within the ASP. This means every dollar you gave to help the ASP become  

more efficient was matched, dollar for dollar.

The funds raised during this special campaign will now be used to replace aging  
computers and improve the efficiency of administrative operations. 

The campaign goal was $55,000.

Thank you, once again, for your generous donations to this important project!

Image courtesy Visit Baltimore



The face-on spiral galaxy NGC 4911, part of the Coma Cluster of galaxies. 
Courtesy NASA / ESA / Hubble Heritage Team (STScI / AURA).

by Trevor Quirk 

There are uncounted billions 
of galaxies in the universe. 
Not all are easy to classify.

g a l a x i e s 
o u t s i d e  t h e 

a t l a s

http://hubblesite.org/newscenter/archive/releases/galaxy/2010/24/results/20
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he’s lost — surrounded by towering cases and shelves of hard-
cover books printed on manila, edge-stained pages. There’s that  
distinct smell of library dust, the floating accumulation of disinte-
grated paper, ancient ink, and binding glue through static air. It’s 
The Hubble Atlas of Galaxies he’s lost in. he turns the pages slowly, 
in pensive movement, taking note of the fact that every galaxy is 
different. Salzer knows that the initial ensemble of hydrogen and 
helium is essentially the same for each galaxy, yet somehow — and 
this is what allures him — this endless catalog of images contains no 
congruencies. Not a single repetition or suspected duplicate. Shape, 
color, stellar distribution, and size — all different.

That was the childhood scene John Salzer, an astronomer at 
Indiana University, described to me when I had the opportunity to 
speak with him about his recent work. I had ended our interview 
with the tiresome and vague question, “What got you interested in 
astronomy?” But Salzer obliged, gave a small shrug, and told me 
about the libraries of his youth and the venerated Hubble Atlas. 

Okay, he may have not used the words “apricot fire,” but I’m sure 
that’s the image he had in his head. Besides, it seemed as though 
he’d only just thought of his answer — as if maybe the Atlas had 
made an impression. It was as if he didn’t have a readied response to 
my standard question; that he’d searched his memory right then and 
chose the first reply that felt right. I don’t know for sure, but the 
library experience seems plausible.

I was beginning to suspect that this keen intuition of his was also 
responsible for his recent discovery in extragalactic astronomy and, 
perhaps, was a deep-seated force that directed Salzer through what 
he called his “random walk” — a career in astronomy in which he 
always found a way to study what he wanted to study and do what 
he wanted to do. he finished his recollection of the Hubble Atlas by 
coyly suspending the words: “the galaxies were all different” in 
silence. he gave a blithe smile and made the comment, “Draw any 
analogies you want to…you know…people.” 

I laughed, and then stopped abruptly. Was that self-deprecating, or 
an arrow aimed at writers? I considered this for a few moments and 
decided that I liked the intelligent, sometimes enigmatic Dr. Salzer. 
The celebration of people’s uniqueness is probably the easy analogy to 
draw, which I gather is what Salzer was hinting at. But really, I think 
Salzer might just be intrigued by the nature of differences.

Sameness vs. Difference: a profound opposition. I find a lot of 
scientists fall on either side of this line. It’s difficult to find a middle 
ground. Would you like the world to be bigger, turbulent, scarier? Or 
smaller, placid, and possibly boring? And is there any space between?

KISSing the Sky
The KPNO International Spectroscopic Survey (KISS) was a multi-
year collaborative effort to image a select portion of the sky with 

Red-Prism Spectra — a method of splitting a galaxy’s red light and 
analyzing specific wavelengths associated with star formation. The 
survey itself had an interesting inception as a collaboration between 
Salzer, his American colleagues, and Russian astronomers who lost 
much (if not all) of their astronomical resources in the dissolution 
of the USSR. The Soviet satellite nations were home to most of the 
USSR’s scientific equipment, and so when the overseeing govern-
ment collapsed, Russian astronomers no longer had access to the 
technology. They reached out to fellow astronomers in other coun-
tries, including the US. When Salzer offered to collaborate, the pri-
mordial makings of the KISS survey began. Today, at the other end 
of that history, we can assess the results of the completed survey.

The survey detected more than 2,500 galaxies, and as in any  
survey, there were some peculiar results. Specifically, a number of 
galaxies were violating the expectations astronomers had for their 
luminosities. After some refinement of the evident outliers, astrono-
mers narrowed down the field to 45 galaxies that were still far more 
luminous than they should have been. This was where Salzer’s intu-
ition began tugging at his curiosity. 

I should stress that Salzer had no illusions, no falsely based self-
assurance. he stated his hunch matter-of-factly, with a humble,  
sensible voice. he told me that he suspected nothing would come of 
further inquiry into these 45 galaxies. But why not go for it? Isn’t the 
invested gamble part of the fun? 

Soft clouds of grey pitch silently 
thicken the sky, still lit from below 
by the sinking sun. The upward 
veins and creases of the clouds are 
illuminated by an apricot fire, as 
a young, eager John Salzer buries 
his eyes and mind in an atlas under 
the mellow electric light of a library.
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The mirror of the 9.2-meter Hobby-Eberly Telescope is visible through 
the open louvers in this twilight view.
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These questions better encapsulate his attitude. As it hap-
pened, Salzer was rewarded. After focusing on the 45 outliers, 
and taking observations with the 10-meter hobby-Eberly 
Telescope to ensure that the galaxies’ luminosities were not an 
effect of super-massive black holes at their centers (astrono-
mers call these Active Galactic Nuclei), he was left with 15 
peculiar galaxies — still perplexing, still unexplainable. 

Star Life, Star Death
Stars begin their lives by fusing hydrogen — a process of 
squeezing atoms together that produces a heavier element and 
a lot of energy. When they’ve nearly exhausted their supply of 
hydrogen, stars start fusing those heavy elements (beginning 
with helium) and end up with even heavier elements. By defi-
nition, astronomers call every element heavier than helium 
and hydrogen a “metal.” Trust me, it makes sense within the 
microcosm of astronomy.

After hydrogen and helium, a star continues fusing metals 
— each one heavier and less abundant than the last — until it 
can’t sustain the process. Unable to fuse, the star is no longer 
able to combat the inward force of its own gravity by the out-
ward pressure generated by fusion. A crack, a boom, and a 
searing blaze in the sky — and the star undergoes the violent 
death of supernova.

The amount of energy released in such an event is, quite 
honestly, ridiculous. The light emitted by a supernova will 

almost always outshine the galaxy it dwells in. 
With that kind of energy, it’s not difficult to 
believe that the metals fused in the star’s core 
are hurtled into its galaxy’s interstellar medi-
um. Repeated in the lives and deaths of many 
stars, this cycle is how the chemical composi-
tion of a galaxy is altered. Astronomers mea-
sure this composition as the ratio of metal- 
to-hydrogen content, and call it metallicity. I 
know, I know — it sounds like a term used  
to gauge the relative awesomeness of a heavy 
metal rock band. 

(On a related note, Salzer, who is not above 
using an obvious joke when it lends itself to the 
KISS acronym, featured Gene Simmons and 
Paul Stanley in their typical medieval get-ups 
and painted faces on the background of his 
slideshow at the Astronomical Society of New 
York meeting at Siena College in 2008. That 
was the first time I’d seen him.)

Changing Galactic Chemistry
If star death is responsible for introducing met-
als into a galaxy, then it makes sense that, over 
time, the abundance of metals in any galaxy 
will increase as stars continue to die. For the 
most part, this is a valid assumption.

however, there exists a certain threshold of 
galactic mass where this relationship does not 
hold. At a low-mass threshold — the mass in  
a galaxy being measured in terms of stars and 
interstellar dust — the galaxy will not be able Hundreds of brilliant blue stars wreathed by warm, glowing clouds of gas and dust are visible in  

this detailed view of the 30 Doradus nebula in the Large Magellanic Cloud. It’s the largest stellar 
nursery in our local galactic neighborhood.

The Crab Nebula is a six-light-year-wide expanding remnant of a star’s supernova 
explosion. Japanese and Chinese astronomers recorded this violent event nearly 
1,000 years ago in 1054.
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to gravitationally retain the metals expelled by 
supernovae. The metals, sometimes ejected at 
speeds nearing 20,000 km/s (almost seven percent 
the speed of light), will escape a low-mass galaxy 
for the same reason it is easier for a rocket to 
escape the pull of the low-mass Moon than the 
higher-mass Earth. Consequently, the abundance 
of metals — the metallicity of the galaxy — will 
decrease. 

Salzer was measuring the galaxies’ mass by 
inferring it from their luminosity, because more 
mass implies more stars, which create more 
observable light — termed luminosity. The 
15 galaxies that puzzled him have low metallicity 
but are far above this low-mass threshold. This is 
a somewhat startling discovery. 

The only time when this type of galaxy is 
thought to have existed — one where luminosity 
is high but metal abundance is low — was during 
the very early universe. Those initial galaxies were 
illuminated by the first few generations of stars, 
and because there were no metal-spewing prede-
cessors, these young, luminous galaxies had very 
low metallicity. But Salzer’s 15 galaxies are almost 
seven billion years old, nearly half the age of the 
universe.

Explaining Stragglers
That’s basically where we stand. I learned of a few ideas that could 
explain these oddballs, such as a burst of star formation tricking 
astronomers into believing a galaxy was more massive than it actu-
ally is. But during my interview with Salzer, he showed me that the 
majority of these explanations were unlikely, except for one. The 
most likely scenario seems to be that Salzer has observed straggler 
galaxies, ones that formed much later on than the rest of the con-
temporary galaxies. “They could be a window into the early uni-
verse,” he said.

I asked him how a discovery like this challenged our current 

understanding of galactic evolution.
“As long as it isn’t widespread,” he said. “It’s not a big deal. And 

that’s likely the case. These are galaxies on the low end of the gravi-
tational threshold; they probably just happened to collapse much 
later.” he smiled. “I wouldn’t call them pathological.”

Clever. I was beginning to think our senses of humor were com-
patible. He knew I was hoping for some egregiously sensational 
statement, some prophetic doom mongering, something I could  
title a small breaking article with: “The Sky Is Falling: Indiana 
Astronomer Subverts Modern Extragalactic Model With Discovery 
of Inexplicable Galaxies!” or “Wrong Turn? Astronomer Observes 
Galaxies From Another Time.”

Maybe my calling is in tabloids.

Galactic Cavemen?
While preparing this article, I had a phone conversation with Rose 
Finn of Siena College, another astronomer working on this project. 
She explained to me the basic mechanisms involved with these 15 
galaxies (and their possible implications) one night when I was 
cramming on an assignment. She offered a simile, a good one, I 
thought. She said these 15 galaxies were like finding dinosaurs, lum-
bering about on the freeway as you drove to work. Locating these 
galaxies was like finding something that was supposed to be extinct. 

This was sweet. Effective analogies are not easy to think of, and 
they’re highly subjective and contextual — kind of an art form. She’d 
basically done my work for me. Then, the next morning, just as I’d 
gotten comfortable with it, Rose changed her mind. “They’re actual-
ly more like caveman,” she said. “They’re something that should 
have evolved by now.” 

Okay, I admitted, that was better, more accurate. It communicat-
ed the key idea of evolution instead of extinction, which was a little 
fuzzy and could possibly lead the reader to an incorrect understand-
ing. Cavemen were supposed to have evolved by now, just like those 
15 galaxies. Good.
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The luminosity-metallicity relationship for more than 1400 “normal” galaxies and 13 high 
metallicity/low luminosity galaxies (red squares) observed during the KISS project.

To study the first galaxies, astronomers need something more power-
ful than the HST. Hubble's successor, the James Webb Space Telescope 
(JWST), will gaze back in time to the birth of the first stars and galaxies. 
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I relayed this under-evolved “caveman” concept 
to Salzer and he squinted, swayed his head from side 
to side — that skeptical head-bob — and silence 
filled the room as he delved into the think tank for  
a minute.

“Yes, that analogy is good,” he said, coming out of 
it, “only they would be cavemen that, at first, didn’t 
tell you that they were cavemen. These would have to 
be cavemen that blended in, and you have to discover 
them.” Salzer was resisting the idea that he and his 
collaborators had simply looked up one night and 
spotted these under-evolved galaxies. There was a lot 
of work involved in narrowing the field down to 15 
galaxies. Remember, the sample went from 2,500 to 
45 to 15, and each step involved separate observa-
tions, telescope time, and difficult analysis. Initially, 
they were not at all obvious, and I think he wanted 
that to be reflected in the analogy.

I think it’s fair to state that these 15 are resisting 
explanation, and that’s important to note. My feeble 
and awkward attempt to wrap second-hand meta-
phors around them was perhaps a less-scientific  
process than the one Salzer and Finn have planned 
for these galaxies. They’ve already applied for, and 
received, time on the Spitzer Space Telescope (yes, 
more telescope time for these galaxies). They targeted 
the galaxies and plan on using the infrared data — in 
all six of the Spitzer wavelengths — to secure mea-
surements of both star formation rates and stellar 
mass. At this point, I think they want to validate what 
the evidence has been pointing to — that these are 
new objects, a possible new class of galaxy.

Science is Change
Even though this “new class” is just a possibility, it’s an exciting one. 
In science, when you find a new type of anything, you have to make 
room for it in your model. Because models are typically precarious 
yet tightly constructed things — kind of like a Jenga tower — mak-
ing room usually entails augmenting the model in someway.

Astronomy is no different. Built into every diagnostic used in 
astronomy is a set of assumptions. Today, most of the analytical 

tools astronomers use to assess galaxies assume that there is a good 
mix of old and young stars in their composition. If the hypothesis 
that these straggler galaxies are recently formed is indeed correct, 
then that assumption is not necessarily valid. Again, as Salzer wisely 
warned me, this isn’t a pathological discovery, the ultraviolet catas-
trophe, or the photoelectric effect.

But it might require an adjustment of our concepts. And I think 
that’s what Salzer and Finn are hoping for. You can hear it in the 
excited character of their voices; the genuine giddiness and upward 
inflections I hear whenever I mention this project. It’s funny, in a 
way, because if these 15 are confirmed to be unique, that just means 
more work for them. 

Who knows, if Salzer had never satisfied his hunch, then maybe 
we wouldn’t know about these 15 mischievous galaxies. Instead, if 
he just relaxed and ignored his hunch, we could have enjoyed the 
safety of a solid model. But Salzer and Finn are embracing this 
study, its consequences, and the work involved in finding a place 
for these galaxies in our understanding. 

And I think there’s something to be said for that — for the fact 
that they’d rather get it right than be right. 

TREVOR QUIRK is a freelance writer living in Ballston Spa, NY. He is 
equally fascinated by science and by the people who practice it.

Indiana University astronomer John Salzer.
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Astronomers don’t always study beautiful galaxies such as the ones shown at the start of 
this article. Here are images of four of the stragglers studied by John Salzer — each oddball 
galaxy is centered in the field of view.
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A 1610 portrait of Johannes 
Kepler by an unknown artist.

by Erik Stengler

Galileo gets all 
the glory, but 

Kepler made a 
critical discovery.

K e p l e r  &  g a l i l e o: 
M e s s e n g e r s  f r o M 

t h e  s t a r s
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he published his work Astronomia Nova, in which he described 
planetary orbits as ellipses for the first time. The departure from the 
circle as a perfect and natural shape in the universe was a giant leap 
that has been undervalued.

Following the success of the format used in previous occasions, 
(see sidebar at right) José Montesinos, from the Fundación Canaria 
Orotava para la historia de la Ciencia (Canarian Foundation 
“Orotava” for the history of Science), and I staged a debate on this 
issue and tried to bring an underrated Kepler into the picture.

The Debate as a Tool
José likes to be seen as an old mathematics teacher who has grown 
weary of what he considers the blind faith scientists put into num-
bers and mathematical science, and one who advocates alternative 
views related to philosophy and history of science. he enjoys debat-
ing with me, a younger astrophysicist, who speaks out for the success 
and achievements of the mathematical approach, based on the equa-
tions and geometry that have shaped modern science since the early 
seventeenth century.

When we get together in front of an audience we play these roles, 
but our show is especially believable because the roles actually cor-
respond to our real-life attitudes! We previously held debates, with 
great success, on the foundations of relativity theory and on the 
consideration of the circle and the straight line in science history. 
Now we focused our lively discussions on the two great pillars of 
astronomy — Galileo and Kepler.

The Story
In order to understand historical figures, one has to take into 
account the historical context in which they lived — things such as 
society, politics, and religion. If we were to judge Kepler with our 
current views on science, we would need to dismiss as esoteric one 
of his major works — Mysterium Cosmographicum — in which he 
tried to fit the five platonic solids into the spaces between the 
spheres of the six planets known at the time. he was mesmerized 
by the belief that there existed only six planets and five possible 
regular polyhedra, and he strongly believed that there had to be a 
connection.

The only way to understand how the author of the Kepler’s three 
laws could have also pursued such a non-scientific line of thought is 
to be aware that, at the time, there was no clear-cut line between 
mathematical science and other kinds of world views. Proof of this 
is the Danish astronomer Tycho Brahe, whose accurate data on the 
positions of the planets against the stars, acquired during many 
years, were desperately sought by Kepler in order to refine his theo-
ry with the regular solids. Brahe collected such data so he could cast 
“accurate” astrological predictions for his life and then decide on a 

course of action based on the horoscope. 
Nevertheless, once in Kepler’s hands, the data led him to one of 

the most underrated leaps in science history. After centuries of 
regarding the circle as the only perfect and natural shape in the  

The 2009 International Year of 
Astronomy celebrated the 400th 
anniversary of Galileo’s pioneering 
use of the telescope for astronomi-
cal observations. But in the same 
year, 1609, Johannes Kepler made 
another fundamental contribution 
to astronomy and modern science.

A sketch, from Kepler’s Mysterium Cosmographicum, shows the planetary 
orbits in the gaps between the five platonic solids. On the right is an 
expanded view of the four planets of the inner solar system.

Past and Future

The successful collaboration between the Science 
Museum (Museo de la Ciencia y el Cosmos) and the 

Fundación Canaria Orotava para la Historia de la Ciencia 
started during the World Year of Physics 2005, with a show 
on Einstein and Relativity entitled Einstein Goes To School 
(Mercury, 2005, Vol. 34, No 4). It also included a theater play, 
written by José Montesinos and staged by the students, 
titled The Apple and the Moon. The play discussed the differ-
ent concepts of gravity postulated since Aristotle, how the 
fall of an apple is explained by each of them, and the differ-
ent world views they represented.

We were asked to perform the show until well into 
2008, so we decided to prepare a second one. It followed 
the thread of how, at different historical periods, either the 
circle or the straight line was considered the “perfect” 
shape — or at least the one supposedly preferred by nature. 
This allowed us to address topics such as the number π, 
circular motions, inertial forces, gravity and orbits, and a  
little bit of General Relativity (because of the curvature of 
space-time).

As a third installment, we chose the Kepler and Galileo 
show described in this article, due to the occasion of the 
International Year of Astronomy. Our future plans include 
the provocative title The Earth Moves Not to introduce the 
more philosophical topic of Phenomenology (the study of 
structures of consciousness as experienced from the first-
person point of view), but always with the practical counter-
parts of experiment, lively discussion, and debate. We have 
also agreed upon a show about quantum mechanics to be 
our next challenge after that.
                     — E.S.

http://math.youngzones.org/PlatonicSolids.html
http://galileo.rice.edu/sci/brahe.html
http://galileo.rice.edu/sci/kepler.html
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universe — such 
as the orbits of 
the planets, 
which were 
assumed to be 
circular — he 
gave in to the 
observational 
fact that the 
orbit of Mars 
and the other 
known planets 
could only be 
explained satis-
factorily in 
terms of ellipses. 
Kepler later 
completed his 
study of the 
orbits with his 
three laws, pub-
lished in 1609 
in his book 
Astronomia 
Nova. These are 
the same three 
laws that are 
now used in 
modern astro-
physics for 
everything from 

calculating the orbits of extrasolar planets to estimating the mass of 
a black hole by tracking orbiting stars, and determining the masses 
of distant galaxies.

In 1609 Galileo Galilei first pointed a telescope at an astronomi-
cal object. But Galileo, unaware of Kepler’s discoveries, was still 
under the spell of circularity. he wanted to prove that circular 
motion is a natural state of matter, in order to use this argument to 
explain why we do not notice that the Earth rotates and moves 

around the Sun. In other words, he desperately needed scientific 
support for the heliocentric model of the solar system. That’s why 
Galileo insisted on studying circular motion — to the point of stat-
ing that a circular arc is the brachistochrone between two points. 
(We now know that the cycloid is the solution to the brachisto-
chrone problem.) But he was unable to deliver solid proof of his 
heliocentric views and so turned to trying to undermine the alter-
native explanations. 

his discovery of four moons orbiting Jupiter allowed Galileo to 
show that not everything revolved around the Earth. It also helped 
him acquire favor with the Grand Duke Cosimo II of Tuscany. he 
named the four Jovian satellites the “Medician stars” in honor of the 
Duke’s family, and dedicated his book, Sidereus Nuncius, to the 
Duke himself. In turn, he obtained the savvy patronage he was des-
perately in need of.

Despite being entangled in mundane affairs that forced him to 
seek funding and patronage, his research into the physics of free fall 
has lead to his being called the founder of modern physics, because 
he introduced a solid mathematical framework to the analysis of the 
motion of objects. his work, together with Kepler’s Laws, forms the 
basis of Newton’s theory of Universal Gravitation.

The Show
During the presentation, the telling of the story (summarized above) 
was accompanied by, and illustrated with, video clips, experiments, 
animations, and a great deal of humor.

As an introduction to the show and to the fundamental question 
addressed by the 17th-century astronomers and their predecessors 
— the description of the motion of celestial bodies — we showed 
the Galaxy Song from Monthy Python’s film The Meaning of Life. It 
served to point out the incredible numbers and distances men-
tioned, and that all objects seem to be moving relative to each other 
at enormous speeds.

Further we used a Science Museum exhibit on the “cycloid as the 
brachistochrone” (left) to introduce Galileo’s preference for circular 
motion, as well as models of the five platonic solids, a small Galileo-
style telescope, and a quadrant used by Tycho Brahe. To illustrate 
conic sections, we used clips from documentaries (replaced by  
footage from the movie Agora when it became available) and a 

The orbits of the planets, as described by Ptolemy, 
Copernicus, and Tycho, and illustrated by Kepler in 
Astronomia Nova. Kepler eventually abandoned the 
circle and used an ellipse to describe the orbits of 
the planets.

Part of a letter, to the Grand Duke Cosimo II from Galileo, describing his 
discovery of the four large moons of Jupiter.

Our Museum exhibit showing the cycloid as the brachistochrone, the fast-
est path between two points, taking gravity into account.
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http://www.physicsclassroom.com/class/circles/u6l4a.cfm
http://www.library.usyd.edu.au/libraries/rare/modernity/kepler4.html
http://www.library.usyd.edu.au/libraries/rare/modernity/kepler4.html
http://galileo.rice.edu/bio/index.html
http://www-groups.dcs.st-and.ac.uk/~history/HistTopics/Brachistochrone.html
http://www.rarebookroom.org/Control/galsid/index.html
http://www-istp.gsfc.nasa.gov/stargaze/Sgravity.htm
http://en.wikipedia.org/wiki/Galaxy_Song
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water-filled Erlenmeyer flask as an Apollonius cone.
As a grand finale we stunned the audience with the simplicity 

and power of the mathematical description of free fall, where space 
and time are directly related through uneven numbers and the suc-
cession of perfect square numbers. Seeing, for the first time, their 
actual meaning in terms of a practical experience, impressed even 
those who learned the corresponding formulae at school.

The most fundamental factor for the success of the show wasn’t 
due to high-tech gadgets, but to a lively and entertaining debate, 
which drew the audience into the discussion and was always set at 
the appropriate level according to the public’s background.

The Audiences
There was no preset script for the show — just an outline. It was 

performed differently each time, as the audiences were very different 
from venue to venue. We presented the show to adult secondary-
level students, young students, prison inmates receiving primary 
education, and teachers themselves. Each group was catered to at 
the appropriate level, and we took into account their motivation for 
attending.

One group of adult secondary students set up an extra exhibition 
at their center with posters, scale models, photographs, and books 
— on the history of astronomy and the key astronomers — all creat-
ed by them. The prison inmates, on the other hand, turned out to be 
the most participative ones. With them, we had the most interesting 
and lively discussion of all the shows we performed. 

Another group of adult education students set up a radio inter-
view with us, conducted by a professional radio announcer, with 
them asking the questions. Yet another group was so interested in 
the show that, despite it being canceled due to a weather alert, they 
managed to organize themselves to see it at a later time. That’s true 
dedication to the cause of science theater! 

ERIK STENGLER communicates science in a multitude of ways at the 
Museo de la Ciencia y el Cosmos on Tenerife, Canary Islands.  

Science in the movies is one of his main interests.
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The author using a quadrant to explain how Tycho Brahe did positional 
astronomy.

Part of the exhibition of posters, books, displays, and models on the his-
tory of astronomy, created by a group of adult education students as a 
complementary activity to our program.
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José Montesinos (left) and the author during one of our presentations in 
a classroom.

http://www.grand-illusions.com/acatalog/Apollonius_Cone.html
mailto: estengler@museosdetenerife.org
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Astronomy, History, and Agora

The Science Museum of Tenerife hosts a yearly course 
on Science and Cinema. In 2009, the guest star of the 

course was Alejandro Amenábar, the director of the movie 
Agora, who spoke about its development and production a 
few months before its release. He said that his main intent 
with the movie, starring Rachel Weisz as the Greek scholar 
Hypatia, was to share his fascination about the sky and 
astronomy (which he “discovered” one night while lying  
on deck onboard a yacht during his vacation after the com-
pletion of his previous film).

He obviously took some creative license when he de-
picted Hypatia as having come upon an heliocentric concept 
of the solar system, with elliptical orbits, as early as the 
fourth century, but in general he was very well advised in 
astronomical matters. Therefore, several sequences of the 
movie have a highly educational value, and the movie is also 
a great tool for popularizing astronomy. 

The Science Museum hosted an exhibition on it for sev-
eral weeks, with the props used in the making of the movie. 
The props themselves were detailed replicas of the ancient 
instruments and not just simple fiberglass or cardboard 
movie props. This was also a great way to interest the public 
in historical astronomy.

                     — E.S.

A panoramic view of part of the Museum exhibit based on the movie Agora. Shown are various detailed replicas of the actual historical 
instruments used during the time of Hypatia. 
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http://en.wikipedia.org/wiki/Agora_%28film%29
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An artist’s impression of MESSENGER in orbit at Mercury. Because of the 
extreme heat, a sunshade made of heat-resistant ceramic fabric protects the 
spacecraft’s instruments. Courtesy NASA / JHUAPL / Carnegie Institution.

by Paul Deans

On March 18, 2011, a spacecraft 
will attempt to swing into orbit 
around Mercury.

a 
M e s s e n g e r 

t o  
M e r c u r y
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Add on the pre-launch years required for mission concept and 
development, plus time for spacecraft construction, and it’s no sur-
prise that some astronomers devoted most of their career to the 
Voyager missions. Equally daunting is the New horizons journey to 
Pluto. Launched in January 2006, the spacecraft will not fly past this 
dwarf planet until July 2015 — a wait of nearly a decade.

By comparison, the MESSENGER mission to Mercury has been 
a whirlwind of activity. Launched in August 2004, the spacecraft is 
now on its final approach to an orbital rendezvous with the closest 
planet to the Sun. But along the way, it flew past Earth once, Venus 
twice, and Mercury three times. 

Those three Mercury flybys helped settle MESSENGER (an acro-
nym for MErcury Surface, Space ENvironment, GEochemistry, and 
Ranging) into a solar orbit that is conducive to an orbital-insertion 
maneuver when it approaches the tiny planet for the fourth time. 
During those flybys, about 90% of the planet’s surface was photo-
graphed (to varying degrees of resolution), and the images will serve 
as an initial guide to the more focused scientific investigation that 
will get underway once the spacecraft settles into orbit.

Flyby Science
In 1974, Mariner 10 became the first spacecraft to fly past Mercury 
— three times, in fact. Unfortunately, because of the geometry of 
Mariner 10’s orbit around the Sun, the same side of Mercury was 
sunlit each time it flew by, so it mapped less than 50% of the planet’s 
surface.

MESSENGER’s solar orbit was different, which meant it saw dif-
ferent segments of Mercury on each pass. As a result, the spacecraft 
compiled an impressive array of discoveries during its flybys.

•  The detection of magnesium in Mercury’s exosphere (its very 

thin atmosphere).
•  The discovery that the distribution of different elements in 

Mercury’s thin atmosphere differs depending upon latitude, 
time of day, and the planet's position in its orbit. 

•  The magnetosphere is more responsive to variations in solar 
wind than any other planet (as might be expected, given  
Mercury’s proximity to the Sun).

•  The equatorial topographic relief of Mercury (as determined  
by MESSENGER’s laser altimeter) exceeds five kilometers. The 
instrument also documented the relief of numerous impact  
craters and fault scarps.

•  Numerous images provided evidence for widespread volcanism 
in Mercury’s past, and candidate sites for volcanic centers have 
been identified.

•  Lobate scarps (cliffs that, when viewed from above, have 
curved or scalloped edges) and other tectonic landforms were 
photographed, supporting the theory that Mercury contracted 
globally (over time) in response to interior cooling. 

•  Mercury’s overall surface material consists primarily of iron-
poor, calcium-magnesium silicates. however… 

•  MESSENGER’s neutron spectrometer showed that the surface 
abundance of iron and titanium is higher than expected, and is 
comparable to that of several lunar mare regions. 

•  Mercury’s internal magnetic field was confirmed to be primarily 
dipolar (as is Earth’s).

Orbital Science
While MESSENGER’s flyby results are impressive, the science will 
really kick into high gear once the spacecraft settles into a polar 
orbit and turns its eight scientific instruments toward the planet. 
The craft’s miniaturized payload includes an imaging system that 
will allow detailed analysis of features as small as 60 feet across. 

Scientists involved in the space-
craft exploration of the solar system 
are patient bunch. They have to be. 
For instance, after liftoff in August 
1977, it took Voyager 2 two years to 
reach Jupiter; three to get to Saturn; 
seven to reach Uranus; and more 
than 10 years to arrive at Neptune.

An artist’s impression of a rupes (cliff) on Mercury. Many long, steep cliffs, 
extending for hundreds of kilometers, are seen in numerous MESSENGER 
images.

One of the largest fault scarps on the planet (more than 370 miles long), 
Beagle Rupes is a large thrust fault believed to have formed as Mercury 
cooled and the entire planet shrank. Beagle Rupes crosscuts the elongat-
ed crater Sveinsdóttir (center of the image) and has uplifted the eastern-
most (right side) portion of the crater floor by almost a kilometer.
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http://voyager.jpl.nasa.gov/index.html
http://www.nasa.gov/mission_pages/newhorizons/main/index.html
http://messenger.jhuapl.edu/index.php
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Other instruments will gather more data on the composition and 
structure of Mercury’s crust and core, its geologic history, the nature 
of its active magnetosphere, and its thin atmosphere. Scientists also 
want to know if there’s ice in some of the permanently shadowed 
craters at the planet’s poles.

The nominal orbital mission is scheduled to last a year. Given 
NASA’s historical successes with spacecraft longevity, it wouldn’t be 
surprising if MESSENGER continued its exploration of Mercury far 
beyond the spacecraft’s estimated expiry date.

For more details about this mission, visit the Johns hopkins Uni-
versity Applied Physics Laboratory MESSENGER website, and 
NASA’s MESSENGER website. A quick way to find all the images of 
Mercury acquired by the spacecraft is to visit NASA’s PhotoJournal 
page for MESSENGER. 

PAUL DEANS is the editor of Mercury. He still remembers watching a 
“University of the Air” program in mid-1965 that showed the  

first close-up images of Mars taken by Mariner 4.

This false-color image conveys information about the distribution of dif-
ferent rock types on Mercury’s surface. The Caloris Basin, visible as a 
bright, yellow, circular area, stands out because its chemical composition 
is substantially different from that of the surrounding region.

The Rembrandt basin (430 miles across) is remarkably well preserved. 
Most large impact basins on Mercury, the Moon, and other inner planets 
are flooded by volcanic flows that cover their entire floor. The number 
and size distribution of impact craters superposed on Rembrandt’s rim 
indicates that it’s one of the youngest impact basins on Mercury. Volcanic 
material, which fills Rembrandt’s central basin, was deformed by tectonic 
forces into a complex pattern of ridges and troughs.

The bright region to the left of the large crater Copeland is a rimless 
depression that is a possible site of an explosive volcanic vent.
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astronomy in the news

ESA Makes the Sun Available to 
Everyone 
European Space Agency

New software developed by ESA makes 
available online to everyone, everywhere, at 
anytime, the entire library of images from 
the SOhO solar and heliospheric observa-
tory. Just download the viewer and begin 
exploring the Sun.

Jhelioviewer is new visualisation soft-
ware that enables everyone to explore the 
Sun. Developed as part of the ESA/NASA 
helioviewer Project, it provides a desktop 
program that enables users to call up imag-
es of the Sun from the past 15 years. More 
than a million images from SOhO can 
already be accessed, and new images from 
NASA’s Solar Dynamics Observatory are 
being added every day. 

Using this new software, users can create 
their own movies of the Sun, color the 

images as they wish, and 
image-process the movies  
in real time. They can 
export their finished movies 
in various formats, and 
track features on the Sun  
by compensating for solar 
rotation.

“We wanted to make it 
easy to view solar images 
from different observatories 
and instruments, and to 
make it easy to make mov-
ies,” says Daniel Müller, ESA 
SOhO Deputy Project Sci-
entist. “Before, it took hours 
to combine images from dif-
ferent telescopes to make a 
movie of the Sun for a given 
period. With Jhelioviewer, everyone can do 
this in minutes. This is an interactive visual 
archive of the entire SOhO mission.”  More information

Spacecraft Sees Cosmic Snow 
Storm
NASA / JPL

The EPOXI mission’s recent encounter with 
Comet hartley 2 provided the first images 
clear enough for scientists to link jets of 
dust and gas with specific surface features. 

The EPOXI mission spacecraft revealed 
a cometary snowstorm created by carbon 
dioxide jets spewing out tons of golf ball to 
basketball-sized fluffy ice particles from the 
peanut-shaped comet’s rocky ends. At the 
same time, a different process was causing 
water vapor to escape from the comet’s 
smooth mid-section. This information 
sheds new light on the nature of comets and 
even planets.

Scientists compared the new data to data 
from a comet the spacecraft previously vis-
ited that was somewhat different from 
hartley 2. In 2005, the spacecraft success-
fully released an impactor into the path of 
Comet Tempel 1, while observing it during 
a flyby.

“This is the first time we’ve ever seen 
individual chunks of ice in the cloud 
around a comet or jets definitively powered 

by carbon diox-
ide gas,” said 
Michael 
A’hearn, princi-
pal investigator 
for the spacecraft 
at the University 
of Maryland. 
“We looked for, 
but didn’t see, 
such ice particles 
around Comet 
Tempel 1.”

The new 
findings show 
hartley 2 acts 
differently than 
Tempel 1 or the 
three other com-
ets with nuclei 
imaged by space-
craft. Carbon 
dioxide appears to be a key to understand-
ing hartley 2 and explains why the smooth 
and rough areas scientists saw respond dif-
ferently to solar heating, and have different 
mechanisms by which water escapes from 
the comet’s interior.

Data show the smooth area of Comet 
hartley 2 looks and behaves like most of 
the surface of Comet Tempel 1.

 More information

This image montage shows Comet Hartley 2 as NASA’s EPOXI mission 
approached and flew under the comet. The images progress in time clock-
wise, starting at the top left.
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Excerpts from recent press releases that describe an assortment of recent astronomical discoveries.

A screenshot from ESA’s JHelioviewer. The solar image, taken 
by NASA’s Solar Dynamics Observatory, shows a prominence 
twisting upwards in the atmosphere of the Sun.
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http://epoxi.umd.edu/7press/news/20101118.shtml


28 Mercury winter  2011

astronomy in the news

Odyssey Spacecraft Sets 
Exploration Record
NASA / JPL

NASA’s Mars Odyssey, which launched in 
2001, recently broke the record for longest-
serving spacecraft at the Red Planet. The 

probe began its 3,340th day in Martian 
orbit at 5:55 p.m. PST on Wednesday 
December 15, 2010, to break the record set 
by NASA’s Mars Global Surveyor, which 
orbited Mars from 1997 to 2006.

Odyssey’s longevity enables continued 
science, including the monitoring of sea-

sonal changes on Mars from year to year 
and the most detailed maps ever made of 
most of the planet. In 2002, the spacecraft 
detected hydrogen just below the surface 
throughout Mars’ high-latitude regions. 

 More information

Hubble Captures Aftermath of 
Possible Asteroid Collision
NASA / STScI

Last January [2010] astronomers thought 
they had witnessed a fresh collision 
between two asteroids when images from 
NASA’s hubble Space Telescope revealed a 
bizarre X-shaped object at the head of a 
comet-like trail of material. After using 
hubble to track the oddball body for five 
months, astronomers were surprised to find 
that they had missed the suspected smash-
up by a year.

“We thought this event had just 
occurred,” says astronomer David Jewitt of 
the University of California in Los Angeles 
and leader of the hubble observations. “We 
expected the debris field to expand dramat-
ically, like shrapnel flying from a hand gre-
nade. So we rushed to apply for hubble 
time to watch the aftermath. But what hap-
pened was quite the opposite. We found 
that the object is expanding very, very slow-
ly and that it started not a week but nearly a 
year before our January observations.”

By his calculation, the encounter hap-
pened in February or March 2009. Still, 

Jewitt is excited about the 
hubble observations 
because they are the first 
snapshots of a suspected 
asteroid collision.

The peculiar object, 
dubbed P/2010 A2, was 
found cruising around the 
asteroid belt, a reservoir of 
millions of rocky bodies 
between the orbits of Jupi-
ter and Mars. Encounters 
between asteroids are 
assumed to be common, 
and destructive. When the 
objects collide, they inject 
dust into interplanetary 
space. But until now, 
astronomers have relied 
on models to make pre-
dictions about the fre-
quency of these collisions 
and the amount of dust 
produced.

The hubble images 
reveal a point-like object 
about 400 feet (120 meters) wide.  More information

These three Hubble Space Telescope images, taken over a 2.5-
month period, show the odd-shaped debris that likely came from a 
collision between two asteroids.
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West of Valles Marineris lies a checkerboard named Noctis Labyrinthus, which formed when the Martian crust stretched and fractured. As faults opened, 
they released subsurface ice and water, causing the ground to collapse. Learn more about the Mars Odyssey mission at the JPL/Odyssey home page. 
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http://www.jpl.nasa.gov/news/news.cfm?release=2010-418
http://hubblesite.org/newscenter/archive/releases/2010/34/full/
http://mars.jpl.nasa.gov/odyssey
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Kepler Mission Discovers Its 
First Rocky Planet
NASA / Ames Research Center

NASA’s Kepler mission confirmed the dis-
covery of its first rocky planet, named 
Kepler-10b. Measuring 1.4 times the size of 
Earth, it is the smallest planet ever discov-
ered outside our solar system. The discov-
ery of this so-called exoplanet is based on 
more than eight months of data collected by 
the spacecraft from May 2009 to early 
January 2010.

“All of Kepler’s best capabilities have 
converged to yield the first solid evidence of 
a rocky planet orbiting a star other than our 
Sun,” said Natalie Batalha, Kepler’s deputy 
science team lead at NASA’s Ames Research 
Center in Moffett Field, California.

Kepler’s ultra-precise photometer mea-
sures the tiny decrease in a star’s brightness 
that occurs when a planet crosses in front 

of it. The size of the planet can 
be derived from these periodic 
dips in brightness. The distance 
between the planet and the star 
is calculated by measuring the 
time between successive dips as 
the planet orbits the star.

“The discovery of Kepler-
10b, a bona fide rocky world, is 
a significant milestone in the 
search for planets similar to our 
own,” said Douglas hudgins, 
Kepler program scientist at 
NASA headquarters in 
Washington. 

In the case of Kepler-10b, the 
picture that emerges is of a rocky planet 
with a mass 4.6 times that of Earth and 
with an average density of 8.8 grams per 
cubic centimeter — similar to that of an 
iron dumbbell.

“This planet is unequivocally rocky, with 

a surface you could stand on,” commented 
team member Dimitar Sasselov, of the 
harvard-Smithsonian Center for Astro-
physics in Cambridge and a Kepler co-
investigator.

 More information

Artist concept of Kepler-10b.
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Astronomers Discover Most 
Massive Neutron Star Yet 
Known
National Radio Astronomy Observatory

Astronomers using the National Science 
Foundation’s Green Bank Telescope (GBT) 
have discovered the most massive neutron 
star yet found, a discovery with strong and 
wide-ranging impacts across several fields 
of physics and astrophysics.

“This neutron star is twice as massive as 
our Sun. This is surprising, and that much 
mass means that several theoretical models 
for the internal composition of neutron 
stars now are ruled out,” said Paul Demor-
est, of the National Radio Astronomy 
Observatory (NRAO). “This mass measure-
ment also has implications for our under-
standing of all matter at extremely high 
densities and many details of nuclear phys-
ics,” he added.

The neutron star is a pulsar, emitting 
lighthouse-like beams of radio waves that 
sweep through space as it rotates. This pul-
sar, called PSR J1614-2230, spins 317 times 
per second, and the companion completes 
an orbit in just under nine days. The pair, 

some 3,000 light-
years distant, is in an 
orbit seen almost 
exactly edge-on from 
Earth. That orienta-
tion was the key to 
making the mass 
measurement.

As the orbit car-
ries the white dwarf 
directly in front of 
the pulsar, the radio 
waves from the pul-
sar that reach Earth 
must travel very 
close to the white 
dwarf. This close 
passage causes them 
to be delayed in their 
arrival by the distor-
tion of space-time 
produced by the 
white dwarf ’s gravitation. This effect, called 
the Shapiro Delay, allowed the scientists to 
precisely measure the masses of both stars.

Researchers expected the neutron star 
to have roughly one and a half times the 
mass of the Sun. Instead, their observations 

revealed it to be twice as massive as the 
Sun.

 More information

Pulses from neutron star (rear) are slowed as they pass near fore-
ground white dwarf. This effect allowed astronomers to measure masses 
of the system.
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http://www.nasa.gov/topics/universe/features/rocky_planet.html
http://www.nrao.edu/pr/2010/bigns
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The Universe Does Think Small
Harvard-Smithsonian Center for Astrophysics

The biggest galaxies in the universe are 
elliptical galaxies. The largest of these hold 
over one trillion stars according to astro-
nomical census takers, compared to 400 bil-
lion in our Milky Way. however, new 
research shows that elliptical galaxies actu-
ally hold five to ten times as many stars as 
previously believed. This means that the 
total number of stars in the universe is like-
ly three times bigger than realized.

The hidden stars are known as red 
dwarfs for their color and small size. 
Because red dwarfs are small and dim com-
pared to stars like the Sun, astronomers 
hadn’t been able to detect them in galaxies 
beyond the Milky Way before now. As such, 
they didn’t know how many stars in the 
universe were red dwarfs.

Scientists used powerful instruments on 
the Keck Observatory in hawaii to detect 
the faint signature of red dwarfs in the 
cores of eight elliptical galaxies, which are 
located between about 50 million and 300 
million light-years away. They discovered 
that the red dwarfs, which are only between 

10 and 30 percent as 
massive as the Sun, 
were much more 
bountiful than 
expected.

“As it turns out, 
the universe thinks 
small, at least when it 
comes to star size,” 
said harvard astron-
omer Charlie Con-
roy. “Our stellar 
inventory has 
changed dramatical-
ly.” Their results 
imply that stellar 
population counts 
depend on what type 
of galaxy astrono-
mers examine, just  
as a census of the city 
of New York and the 
town of Derby,  
Kansas will find very 
different population 
numbers.

 More information

The biggest galaxies in the universe are elliptical galaxies like the one 
in this artist’s conception.
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Puny Stars Pack a Big Punch
STScI

A deep survey of more than 200,000 stars 
in our Milky Way galaxy has unveiled the 
sometimes-petulant behavior of tiny red 
dwarf stars. These stars, which are smaller 
than the Sun, can unleash powerful erup-
tions called flares that may release the ener-
gy of more than 100 million atomic bombs.

Red dwarfs are the most abundant stars 
in our universe and are presumably hosts to 
numerous planets. however, their erratic 
behavior could make life unpleasant, if not 
impossible, for many alien worlds. Flares 
are sudden eruptions of heated plasma that 
occur when powerful magnetic field lines 
in a star’s atmosphere “reconnect,” snapping 
like a rubber band and releasing vast 
amounts of energy. When they occur, flares 
would blast any planets orbiting the star 
with ultraviolet light, bursts of X-rays, and 

a gush of charged particles called 
a stellar wind.

Studying the light from 
215,000 red dwarfs collected in 
observations by NASA’s hubble 
Space Telescope, astronomers 
found 100 stellar flares. The 
observations, taken over a seven-
day period, constitute the largest 
continuous monitoring of red 
dwarf stars ever undertaken.

“We know that hyperactive 
young stars produce flares, but 
this study shows that even in 
fairly old stars that are several 
billion years old, flares are a fact 
of life,” says astronomer Rachel 
Osten of the Space Telescope Sci-
ence Institute. “Life could be rough for any 
planets orbiting close enough to these flar-
ing stars. Their heated atmospheres could 
puff up and might get stripped away.”  More information

An artist’s concept of a red dwarf star undergoing a pow-
erful eruption, called a stellar flare. A hypothetical planet 
is in the foreground.
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http://www.cfa.harvard.edu/news/2010/pr201026.html
http://hubblesite.org/newscenter/archive/releases/2011/02/full/
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Cosmology Standard Candle 
Not So Standard After All
NASA / JPL

Astronomers have turned up the first direct 
proof that “standard candles” used to illu-
minate the size of the universe, termed 
Cepheids, shrink in mass, making them not 
quite as standard as once thought. The 
findings, made with NASA’s Spitzer Space 
Telescope, will help astronomers make even 
more precise measurements of the size, age, 
and expansion rate of our universe.

Standard candles are astronomical 
objects that make up the rungs of the so-
called cosmic distance ladder, a tool for 
measuring the distances to farther and far-
ther galaxies. The ladder’s first rung con-
sists of pulsating stars called Cepheid 
variables, or Cepheids for short. Measure-
ments of the distances to these stars from 
Earth are critical in making precise mea-

surements of even more dis-
tant objects. Each rung on the 
ladder depends on the previ-
ous one, so without accurate 
Cepheid measurements, the 
whole cosmic distance ladder 
would come unhinged.

Now, new observations 
from Spitzer show that keeping 
this ladder secure requires even 
more careful attention to 
Cepheids. The telescope’s infra-
red observations of one particu-
lar Cepheid provide the first 
direct evidence that these stars 
can lose mass-or essentially shrink. This 
could affect measurements of their distances.

“We have shown that these particular 
standard candles are slowly consumed by 
their wind,” said Massimo Marengo of Iowa 
State University, Ames, Iowa, lead author of 
a recent study on the discovery. “When 

using Cepheids as standard candles, we 
must be extra careful because, much like 
actual candles, they are consumed as they 
burn.”

 More information

Planck’s New View of the 
Cosmic Theater
European Space Agency

The first scientific results from ESA’s Planck 
mission were released on January 11 in 
Paris. The findings focus on the coldest 
objects in the universe, from within our 
galaxy to the distant reaches of space. The 
basis of many of these results is the Planck 
mission’s ‘Early Release Compact Source 
Catalogue’, the equivalent of a cast list.

Drawn from Planck’s continuing survey 
of the entire sky at millimeter and submilli-
meter wavelengths, the catalogue contains 
thousands of very cold, individual sources 
which the scientific community is now free 
to explore.

“This is a great moment for Planck. 
Until now, everything has been about col-
lecting data and showing off their potential. 
Now, at last, we can begin the discoveries,” 
says Jan Tauber, ESA Project Scientist for 
Planck.

Planck has found evidence for an other-
wise invisible population of galaxies 
shrouded in dust billions of years in the 
past, which formed stars at rates some 

10–1000 times higher than we see in our 
own galaxy today.

Among the many other results presented, 
Planck has shown new details of yet other 
actors on the cosmic stage: distant clusters 
of galaxies. 

Eventually, Planck will show us the best 
views yet of the universe’s first act: the for-
mation of the first large-scale structures in 

the universe, where the galaxies were later 
born. These structures are traced by the 
cosmic microwave background radiation, 
released just 380,000 years after the Big 
Bang, as the universe was cooling.

 More information

This image shows one of the newly discovered superclusters of galaxies, PLCK G214.6+37.0, detected 
by Planck and confirmed by XMM-Newton. This is the first supercluster to be discovered through 
its Sunyaev-Zel’dovich effect. The effect is the name for the cluster’s silhouette against the cosmic 
microwave background radiation.

The infrared Spitzer image (left), shows Delta Cephei, a “standard 
candle” used to measure the distances to nearby galaxies. The 
diagram (right) illustrates how the star’s bow shock was formed.
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Save the Date for the ASP Annual Meeting 
The Astronomical Society of the Pacific invites you to a national 
conference on science education and public outreach in conjunction 
with its 123rd annual meeting. The conference, with the theme of 
“Connecting People to Science,” will be held at the Tremont Plaza 
hotel in Baltimore, MD, a few blocks north of the Inner harbor in 
the city’s downtown area and close to restaurants and attractions. 

The conference proper will be held Monday through Wednesday, 
August 1-3, with special events the preceding weekend, July 30-31. 
Conference sessions will take place in the completely restored 
Baltimore Masonic Temple building, providing a unique and beauti-
ful setting for learning what’s up, sharing our experience and results, 
improving our practice, and making connections with each other 
across science disciplines.

Please mark your calendars for this “hands-on,” intellectually 
stimulating meeting for everyone involved in science education and 
public outreach. Visit the conference website to sign up to receive 
more information about the meeting as it becomes available, and 
come back often as the conference web site grows. Watch for 
announcements of special co-hosts, co-sponsors, speakers, events, 
and the call for abstracts between now and early 2011.

We’re all about the business of connecting people to science — 
with a variety of sciences in a variety of ways. Come to Baltimore 
this summer to connect with your colleagues and advance our com-
bined efforts to create a science-literate and science-rich future!
.
April 2011 is Global Astronomy Month
Astronomy clubs, science centers, schools, educators, and other 
astronomy enthusiasts worldwide are invited to reserve dates in 
April 2011 for public 
outreach, hands-on 
activities, observing ses-
sions and more while 
sharing the enthusiasm 
with others across the 
globe during Global 
Astronomy Month. 
Everyone is invited either 
to join the global pro-
grams or initiate their 
own activities during 
April 2011.

This is the second 
edition of GAM, after its 
launch last year, when 
Astronomers Without Borders (AWB) coordinated seven global 
events dedicated to remote observing, fighting light pollution, world 
peace, observations of the sky, and cultural manifestations, as well as 
encouraging the organization of local events.

ASP Advisory Council Member Passes Away
On October 8, 2010, the Society lost a friend when Dr. John 
huchra, long-serving member of the ASP’s Advisory Council, 

passed away suddenly  
at his home in 
Massachusetts.

John was the Robert 
O. & holly Thomis 
Doyle Professor of 
Cosmology and senior 
advisor to the provost for 
research policy at 
harvard University and 
had recently completed 
his term as president of 
the American 
Astronomical Society. he 
was a member of the 
National Academy of 
Sciences and American 
Academy of Arts and 
Sciences, and had also 
recently served on the 
Decadal Survey Committee that, in August 2010, released its report 
on recommendations to help guide the next 10 years of astrophysics 
initiatives funded by NASA and the NSF.

One of his best-known research achievements was his work with 
Margaret Geller on the harvard-Smithsonian Center for 
Astrophysics redshift survey that pioneered the mapping of the 
large-scale “soap bubble” structure of the universe and revealed the 
“Great Wall” of galaxies extending across some 500 million light-
years of space. he was also the discoverer of “huchra’s lens,” a  
distant galaxy in the constellation Pegasus so perfectly aligned with 
an even more distant quasar that the gravity of the galaxy “bent” the 
quasar’s light into four separate images to create the famous 
“Einstein Cross” with the galaxy at the center.

John was an active member of the ASP Advisory Council, always 
ready with a kind word and sage advice for the Society’s Board and 
staff. We will miss our good friend..

Travel with the ASP: The Dreamtime Solar Eclipse
have you always wanted to visit Australia — largest island, sixth 
largest country, and a continent that is also a country? Is seeing a 
total eclipse of the Sun on your bucket list? Finally, you can combine 
these two goals, thanks to MWT Associates and ASP Travel.

From barren deserts to lush rain forests to the sun-drenched 
Pacific rim, Australia offers landscape and wildlife diversity like no 
other. Experience the Sun’s total eclipse from the Great Barrier Reef! 
With the choices offered, you may select to visit the Wild West 
Northern Territory, Aboriginal Red Center and the the lush gardens 
of the south, or continue to New zealand or Tasmania. The tour 
offerings are divided into five groups with variations on each group.

For more information, please visit the ASP’s travel webpage. 
There you'll be able to learn more about the Australia eclipse tour, 
as well as other ASP tours to Alaska (for the aurora), Sicily (nature 
and volcanoes), and Tunisia (searching for meteorites).

society scope

News and information for Society members.
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We apologize in advance for 
any errors or omissions. If 
you have a correction, please 
contact the Development 
Department at 415-337-
1100 ext. 106 or by email: 
development@astrosociety.
org so that we may correct 
our records.

Federal Employees Can 
Contribute to the ASP 

via the Combined Federal 
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Through the Combined Federal Cam-
paign (CFC), federal employees can 
elect to make a charitable contribution 
to the ASP by payroll deduction. The 
ASP’s CFC number is 10651. Gifts to 
the ASP support the many educational 
and outreach activities of the Society.  
We welcome your support.
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sky sights

The Skies of February

There are many bright stars visible after sunset throughout the win-
ter months, making this season a fine time to stargaze. (Too bad it’s 
so chilly in the northern climes.) The seven bright stars of Orion, 
the Hunter, make it the second-most easily recognized star pattern 
in the sky after the Big Dipper.

You’ve probably heard of the Summer Triangle, comprised of 
three stars (Deneb, Vega, and Altair) that are visible during summer 
and autumn. Well, there’s also a winter version. The stars that make 
up the Winter Triangle — Sirius, Betelgeuse, and Procyon — are 
the brightest, the 8th-brightest, and the 10th-brightest stars in the 
night sky, respectively. After sunset during the next three months, 
you’ll find the Winter Triangle low in the southeast as February 
opens; almost due south in early March; and sinking into the west-
southwest by the end of April.

Sirius is Greek for the “Scorching One” or “Brilliant One.” 
Appropriate, since it has shone as the brightest star in our night sky 
for the past 90,000 years, and will continue in its role for another 
210,000 years (when Vega takes over that distinction). While it is 26 
times more luminous than our Sun, Sirius appears bright at night 
because it’s close — a mere 8.6 light-years away. Many other stars 
are far more luminous but appear dimmer because they’re much 
farther away.

Most stars look white. Betelgeuse (to the naked eye) has a defi-
nite tint to it — compare it to icy white Rigel, also in Orion. In bin-
oculars, it has a golden orange hue. Betelgeuse is a red supergiant 
star and is thought to be nearing the end of its life. When that  
happens, sometime in the next several million years, it will go 
supernova and could shine brighter than the full Moon.

Procyon is bright because, like Sirius, it’s in our neighborhood 
— 11.4 light-years distant. The name, from ancient Greek, means 
“the One Preceding the Dog,” which refers to the fact that it rises 
shortly before the Dog Star — Sirius. 

You can learn more about Sirius, Betelgeuse, and Procyon by 
clicking on the star-name hotlinks that will take you to the appro-
priate page in Jim Kaeler’s “Stars” website.

There are a number of deep-sky objects in the region of the 
Winter Triangle; three are shown on the chart. M42 is the Orion 
Nebula — a pale green glow that marks the site of furious starbirth. 
(See page 39 for an amazing close-up view.) Directly below Sirius is 
M41, a beautiful open cluster of stars that’s visible to the naked eye 
in a clear, dark sky. And above Sirius is M50, a dimmer and smaller 
open cluster but still a nice sight in binoculars.

That bright light in the west after sunset is Jupiter. If you haven’t 
taken time to admire this giant world through a telescope (and 
check on the revival of the planet’s dark South Equatorial Belt), 
you’d best hurry, as Jupiter will vanish into the solar glare later next 
month. This month, the crescent Moon and Jupiter make a pretty 
pair in the early evening of the 6th.

Fortunately, Saturn rises in the east shortly after Jupiter sets in 
the west, so there’s still one planetary sight for telescope users to 
zoom in on. Saturn’s rings are slowly beginning to reopen to our 
view. This ring opening/closing cycle lasts 15 years, with the rings 
continuing to open until 2017. Don’t confuse Saturn with nearby 
Spica, the brightest star in Virgo, the Maiden. Saturn is the upper-
most of these two celestial lights — confirm which one is which by 
noting the Moon’s position on the 20th (sitting to Saturn’s right) and 
on the 21st (lying just below Spica).

Venus remains in the morning sky — a brilliant object rising 
about two hours before the Sun. On the 28th, the crescent Moon sits 
to the planet’s upper right; the next morning it’s to the lower left of 
Venus. Both Mars and Mercury are too close to the Sun to be seen 
this month. 

The Skies of March

Mercury puts on a fine show at mid-month in the western sky after 
sunset. Fortunately, Jupiter is nearby to guide the way. Between the 
13th and 16th, head out about 30 minutes after sunset (take your 
binoculars) and find a west-facing view that has a low, flat horizon. 
Face west and look about 10° about the horizon (that’s the height of 
your fist held at arm’s length in front of you). You should see a 
bright point of light — that’s Jupiter. Center Jupiter in your binos, 
and dim Mercury should pop into view to Jupiter’s right. 

On these four evenings, Mercury is less than 3° from Jupiter. 
Once you’ve spotted Mercury in your binoculars, can you find it 
without optical aid? On the 18th, when MESSENGER is scheduled 
to start orbiting Mercury (see page 24), you can find the little planet 

by Paul Deans

• Go to Sky & Telescope’s February 2011 Sky Chart
• How to use S&T’s Interactive Sky Chart

• Go to Sky & Telescope’s March 2011 Sky Chart
• How to use S&T’s Interactive Sky Chart
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http://stars.astro.illinois.edu/sow/sirius.html
http://stars.astro.illinois.edu/sow/betelgeuse.html
http://stars.astro.illinois.edu/sow/procyon.html
http://www.skyandtelescope.com/observing/highlights/111260214.html
http://skychart.skytonight.com/observing/skychart/skychart.asp?lat=40.0&lng=-100.0&timezone=-6&datetime=2011.02.14at09:00pm&dst=off&calt=17&
http://skychart.skytonight.com/observing/skychart/skychart.asp?lat=40.0&lng=-100.0&timezone=-6&datetime=2011.03.15at09:00pm&dst=on&calt=17&
http://www.carinasoft.com
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about 4° directly above Jupiter, though of course, you won’t be able 
to see the spacecraft!

As you’ll notice if you go Mercury hunting, Jupiter is also sinking 
rapidly into the solar glow. The crescent Moon will be to the planet’s 
right on the 6th. Jupiter is gone by month’s end, and it doesn’t emerge 
until early May, when it pops up in the east at sunrise. And don’t 
bother looking for Mars — it’s still too close to the Sun to be seen.

happily for planet watchers, Saturn rises in the east as twilight 
ends and is high in the southeast by midnight. Spica sparkles almost 
directly below the ringed world. On the 19th, Saturn is to the lower 
left of the Moon; on the 20th it’s Spica’s turn to sit to the left of the 
Moon. Saturn is at opposition in April; learn more about what to 
look for in next month’s description (below).

Lastly, Venus continues to glow in the east in the early dawn, 
though it’s slowing sinking back toward the Sun. On the morning of 
the 1st, the thin crescent Moon appears to the lower left of Venus, 
and on the 31st the skinny Moon is nearby again, this time to the  
planet’s upper left.

The Skies of April

Saturn reaches opposition during the night of April 3-4. This means 
it rises at sunset, is well up in the south by midnight, and sets at sun-
rise. The nearly full Moon is almost directly below Saturn on the 16th.

To begin seeing details in Saturn’s rings, you need a telescope 
with an aperture of at least 4 inches, and in this case, bigger is defi-
nitely better. You’ll see more in scopes with moderate apertures, but 

regardless of aperture, you also need patience. Your eyes need to be 
fully dark adapted, and you have to wait for those precious moments 
when Earth’s atmosphere settles down and details suddenly pop out. 
Finally, don’t expect to see hubble Space Telescope-like quality 
when you look through the eyepiece. Even in large amateur scopes, 
Saturn appears soft and fuzzy most of the time.

The easiest details to observe are the A and B rings separated by 
a dark division — the Cassini Division. It looks black and empty but 
actually contains numerous dark, icy particles. The A ring (outside 
the Cassini Division) appears dimmer than the broad B ring found 
on the planet-side of the Division. If it looks like the B ring grows 
dim close to the planet, you may have spotted the C ring (though 
seeing it is a challenge in small telescopes). If you want to know 
where the other rings are located, this artist’s sketch will show you 
their location.

As for the planet itself, a 6-inch (or larger) scope will usually 
reveal one or two dark belts and bright zones on Saturn. But keep in 
mind (especially if you see nothing at first) that they’re not as bright 
and colorful as the belts and zones on Jupiter. By the time you read 
this, the storm in Saturn’s Northern hemisphere may have died 
down, but it’s still worth looking for.

Finally, of Saturn’s retinue of moons, only Titan can be spotted in 
a small telescope. Sky & Telescope has a JavaScript utility that will 
show you the positions of Titan and the next four easiest inner 
moons to find.

It’s a good thing Saturn is so prominent, as there are almost no 
other planets to see. Mars, Jupiter, and Mercury are too buried in 
the solar glow to be visible. You’ll have to wait until May for them to 
emerge in the east before sunup. Venus rises a mere hour before the 
Sun and sits very low in the east just before sunrise. The crescent 
Moon hangs high above Venus on the morning of the 30th. 

• Go to Sky & Telescope’s April 2011 Sky Chart
• How to use S&T’s Interactive Sky Chart

sky sights
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http://photojournal.jpl.nasa.gov/catalog/PIA07631
http://photojournal.jpl.nasa.gov/catalog/PIA03550
http://www.skyandtelescope.com/observing/highlights/112507364.html
http://www.skyandtelescope.com/observing/objects/planets/3308506.html?page=1&c=y#
http://skychart.skytonight.com/observing/skychart/skychart.asp?lat=40.0&lng=-100.0&timezone=-6&datetime=2011.04.15at010:00pm&dst=on&calt=17&
http://www.carinasoft.com
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Thanks to Sky & Telescope magazine, 
Mercury readers have direct access to 
S&T’s online Interactive Sky Chart. 

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

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

Using the Chart: The Basics
When you launch Sky & Telescope’s Interactive 
Sky Chart applet in your Web browser, you 
should get a rectangular, naked-eye view of the 
sky on the upper 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 February 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 longitude (so it’s 
useful throughout the continental US) at 9:00 pm local time at mid-
month in February and March, and 10:00 pm at midmonth in April. 
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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http://www.skyandtelescope.com/help/3304366.html
http://www.skyandtelescope.com/observing/skychart/3304906.html?page=1&c=y
http://www.skyandtelescope.com/observing/skychart/3304901.html?page=1&c=y
http://www.skyandtelescope.com/help/3304366.html
http://www.skyandtelescope.com


reflections
Celestial Furnace
This 20-frame mosaic of the Orion Nebula is cen-

tered on the Trapezium star cluster. The image is 
based on observations made with the NASA/ESA 
hubble Space Telescope and obtained from the hubble 
Legacy Archive. Creating the mosaic was a lot of work 
but satisfying. It’s a bit different from the hubble team’s 
mosaic of M42. Courtesy Robert Gendler.

by Robert Gendler
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http://hla.stsci.edu
http://hla.stsci.edu
http://www.robgendlerastropics.com
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