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An 8-micron view by the Spitzer Space Telescope  
of a portion of the Galactic center. Image courtesy 
of NASA/JPL-Caltech/S. Stolovy (SSC/Caltech).
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Putting teachers and scientists together  
to conduct research is good for both,  

but it is perhaps the students who benefit 
the most.

by Gretchen Stahlman



The Spitzer Space 
Telescope. Illustra-
tion courtesy of 
NASA/JPL-Caltech.
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orbiting telescope is already halfway 
through its short five-year lifespan, and 
research time on “Spitzer” is precious to 
astronomers on Earth.

“You can’t put an amount of money on 
[the opportunity to work with Spitzer],” 
says Doris Daou, Deputy Manager of Edu-
cation and Public Outreach at the Infrared 
Processing and Analysis Center. “The 
opportunity is rare.”

Daou, along with colleague and astron-
omer Stephen Pompea of the National 
Optical Astronomy Observatory, planned 

and initiated the “NASA Spitzer Space 
Telescope Research Program for Students 
and Teachers.” Twelve individuals out of 
thirty-seven outstanding applicants were 
chosen to participate in the 2005 program, 
which offered Spitzer research time to high 
school science teachers.

Spitzer Science Center Director Thomas 
Soifer says, “We wanted to bring the Spitzer 
Space Telescope mission to the classroom, 
and give this great opportunity to teachers 
and students from all over the country.” Soifer 
donated three hours of his personal discre-
tionary research time to the Observing Pro-
gram for Students and Teachers, giving each 
group of four teachers access to a portion of 
this precious telescope time. Spitzer’s science 
teachers are using this technology to bring 
real scientific research into the classroom.

“We are preparing the next generation of 
scientists by giving teachers the tools to 
work with science,” program initiator Daou 
stated in an enthusiastic French-Canadian 
accent as I spoke with her on the phone. 
“We want to engage not only teachers, but 
students as well.”

Making a Cosmic Connection
“Real science is a contact sport,” agrees co-
initiator Pompea, who often spends his 
nights making observations of the ink-black 
Tucson skies above Kitt Peak National 

In the cold expanse of space, 
the Spitzer Space Telescope 

searches for heat radi-
ated from distant stellar 
objects. These thermal 

emissions reveal mat-
ter that would otherwise 

be hidden, such as newly 
formed stars nested inside 
dense, dusty nebulae. The
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Observatory in southern Arizona. “This 
program is a fantastic way to encourage the 
inquiry process and give students and 
teachers a taste of real science.”

Tim Spuck, one of the twelve chosen 
teachers, loves the taste of real science. As 
an Earth and Space Science teacher at Oil 
City Area Senior High School in Oil City, 
Pennsylvania, Spuck has been bringing  
science into the classroom since he began 
teaching in 1988. Following a glowing  
initiation into education, Spuck worked to 
develop the Hands-On Universe Asteroid 
Search Program with fellow science teach-
er Hughes Pack. The Hands-On Universe 
program facilitated the astonishing discov-
ery of a supernova by two of Spuck’s stu-
dents in 1994.

In 1998, Spuck received the Christa 
McAuliffe Teacher Fellowship, a tribute  
to the first teacher chosen to travel into 
space. McAuliffe died in the space shuttle 
Challenger explosion in 1986. The award 
provided Spuck with a $40,000 grant, 
which he used to improve his students’  
science experience.

“I think many people see teachers as giv-
ers of knowledge, and that’s very much a one-
way street,” Spuck says quietly, seated in his 
empty classroom. “The problem with one-
way traffic is that no one ever sees anyone 
else’s face and no one really interacts. When 
you have two-way traffic you can tell an 
awful lot. You can ask someone what’s ahead 
of you. You can watch to see if they have their 
wipers on, which tells you something about 
the weather. The learning environment is a 
place of mutual sharing of experience and 
knowledge, and I’ve found that I love being 
embedded in this sort of environment.”

With some assistance from J. Richard 
Fisher of the National Radio Astronomy 
Observatory, Spuck’s students began working 
on the “Mapping the Universe” project in 
2000, using data from the Arecibo Radio 
Telescope (located in Puerto Rico) to measure 
rotational and recessional velocities of distant 
galaxies and to calculate the expansion rate of 
the Universe. “Hands-On Universe” and 
“Mapping the Universe” allow students to do 
work usually reserved for astronomers.

“Learning must take place for something 
more than a grade,” Spuck states. “It must 

have meaning. When students are asked to 
solve real-life issues, all of a sudden they 
have a ‘need to know.’ This ‘need to know’ 
is the motivation for learning. Placing stu-
dents in an authentic experience where they 
are solving real-life problems is nothing less 
than giving them the opportunity to experi-
ence true science.”

Spuck’s unique educational philosophy 
evolved from his early experiences in sci-
ence teaching.

“With astronomy having such deep per-
sonal meaning to me, the only way I could 
adequately share this with someone else was 
to help them experience it,” he divulges. 
“When I got my teaching job in Oil City in 
1988, I looked for opportunities to get my 
students involved. I started attending sum-

mer workshops sponsored by the National 
Science Foundation. The workshop at the 
National Radio Astronomy Observatory in 
Green Bank, West Virginia, was a real life-
changing experience. I realized I had earned 
my Bachelor of Arts degree and Master’s 
degree in science education, but had never 
had an opportunity to do science as a scien-
tist. At NRAO I was placed on a team, and 
we used a forty-foot radio telescope to 
design and conduct an astronomical investi-
gation. I came back to school after that expe-
rience and completely changed my program 
to match a more inquiry-based curriculum.”

Spuck’s interest in astronomy is practical-
ly as old as he is. As a child, the stars spoke 
to him through a small, flimsy telescope on 
the wooded hills of Western Pennsylvania. 

Communicating and educating are two of the 
functions of the IPAC’s education and public 
outreach site, Cool Cosmos. The site is located 
at coolcosmos.ipac.caltech.edu.

Members of the 2005 teacher-scientist team for the Spitzer Observing Program for Students and 
Teachers included, left to right, Theresa Roelofsen Moody (Educator at the New Jersey Astronomy 
Center for Education in Somerville, New Jersey), Luisa Rebull (Lead Scientist at SSC/JPL/Caltech in 
Pasadena, California), Tim Spuck, (Educator at Oil City Area Senior High School in Oil City, Penn-
sylvania), Cindy Weehler, (Educator at Luther Burbank High School in San Antonio, Texas), and Babs 
Sepulveda (Educator at Lincoln High School in Stockton, California). Photo courtesy of T. Spuck.

Students Sandy Weiser (right) and Nick Kel-
ley fill the CCD dewar at Kitt Peak National 
Observatory’s 0.9 Meter Telescope. Photo cour-
tesy of T. Spuck.

In this artistic imagining (left), a hypothetical 
planetary system contains a star, planets, and a 
ring of dusty debris left over from the system’s 
formation. The Spitzer Space Telescope can 
detect the infrared glow of those dusty remains, 
and this permits scientists to study the after-
math of planetary formation. Illustration cour-
tesy of NASA/JPL-Caltech/T. Pyle (SSC).
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They were persuasive enough to inspire a 
career in science education and a powerful 
love of the Universe and its mysteries.

“I had been fascinated by the Space Pro-
gram growing up, and I remember watch-
ing the lunar landings on TV in second 
grade. I grew up wanting to be an astro-
naut,” he reminisces twenty-six years later 
in a reverent whisper. “I’d go out at night 
and look up and communicate with the 
stars, share my inner feelings and thoughts. 
I was amazed at how they helped me to sort 
through very difficult times in life. As a 
result, a personal connection formed 
between myself and what was ‘out there.’” 

Spuck still looks up every night and 
draws comfort from the stars. Though his 
silvering hair and authoritative manner 
often cause him to appear stern, Spuck’s 
smile and the boyish excitement in his voice 
quickly reveal the amazed child who made 
friends with the night sky.

“The Spitzer Program is just an incredible 
opportunity,” he exclaims. “You’re talking to 
this little boy who dreamed of going into 
space one day, who spent many of his nights 
as a youth gazing at the stars, and now he’s 
using a space-based telescope to investigate 
the very stars he has grown up with. It’s 
magic! How else can you really describe it?” 

Doing Real Science
The Spitzer Space Telescope was created as a 
member of NASA’s “Great Observatories” fam-
ily of four Earth-orbiting telescopes (including 
the famous Hubble Space Telescope), each 
with unique capabilities and a common goal: 
to understand better the Universe by looking 
deeply into outer space. Because light travels at 
a finite speed, glances into deep space are also 
glances back in time. Looking at an object 
many light-years away, one sees it as it was 
hundreds or more years ago, when its light 
first began the journey to Earth. While Hubble 
observes the visual light radiated from objects 
in space, Spitzer looks at infrared emissions.

In the “Witch Head” nebula, 
located eight hundred light-years 
away in the direction of the Orion 
constellation, baby stars are com-
ing into existence. This image was 
obtained by five teachers as part 
of the Spitzer Space Telescope 
Research Program for Teachers 
and Students, involving high school 
teachers and their students from 
across the United States. The 
teachers are Tim Spuck (Oil City 
Area Senior High School), Babs 
Sepulveda (Lincoln High School), 
Tony Maranto (Phillips Exeter 
Academy), Cynthia Weehler 
(Luther Burbank High School), and 
Theresa Roelofsen Moody (Bassick 
High School). Image courtesy of 
NASA/ NASA/JPL-Caltech/L.Rebull 
(SSC/Caltech).
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Though some animals can see infrared 
light, the eyes of human beings can observe 
only the colors of the visible light spectrum. 
Infrared astronomy examines electromag-
netic waves at a lower frequency—or longer 
wavelength—than visible light. Observation 
of infrared emissions reveals a more com-
plete picture of the Universe than the one 
we can see with optical telescopes alone.

Because the visual barrier of our planet’s 
cloudy atmosphere does not extend far into 
space, orbiting telescopes like Spitzer and 
Hubble provide clearer data than ground-
based telescopes. Infrared telescopes are 
additionally able to penetrate thick, nebu-
lous clouds of gas and dust, permitting 
views of obscured objects like young stars 
and forming galaxies.

As part of the Spitzer Observing Pro-
gram for Students and Teachers, Spuck led 
his group of educators in observations of 
the Witch Head nebula, located in the 
direction of the constellation Orion and its 
bright star Rigel. The nebula is a thick, gas-
eous “cocoon” for young stars. This cocoon 
makes it difficult for light of visible wave-
lengths to make it out of the nebula, but 
infrared radiation’s longer wavelengths 
allows the star’s infrared emissions to make 
it out of the cloud and into the hands of 
Spitzer’s observers. 

Spuck’s group spent several weeks last 
summer processing data that were received 
by the space telescope in only seventy min-
utes. Along with their students, the teachers 
are working to determine the ages of the 
nebula’s stars and to learn about the process 
of star formation.

Observing the temperatures of objects in 
the Witch Head nebula, members of Spuck’s 
group and their students are attempting to 
add another piece to the celestial puzzle by 
examining the “embeddedness” of infant 
stars. Such young stars tend to be embedded 
in dense clouds of dust and gas, and, much 
like the Sun seeming redder to us on a dusty 
and windy day, they often appear to be a 
different color, or temperature, than they 
really are. Scientists still are not sure how to 
compensate for this phenomenon, and data 
from the Spitzer Observing Program may 
supply useful clues. Further, because the 
young stars in the Witch Head nebula are 
similar in mass to our Sun, observations of 
stellar development may also illuminate the 
mechanisms that formed our Solar System.

The Spitzer Space Telescope appears set 
against an infrared (100 micron) Galactic “sky” 
in this dramatic artistic rendering. Illustration 
courtesy of NASA/JPL-Caltech.

This image of IC 2118, the 
Witch Head nebula, is a com-
posite generated using MaxIm 
DL and constructed of three 
separate images at 3.6 microns 
(blue), 5.8 microns (green), and 
8.0 microns (red). The data 
were collected and the image 
constructed by Matt Heath, 
Nick Kelley, Paige Morton, 
Matt Walentosky, and Sandy 
Weiser—all students at Penn-
sylvania’s Oil City Area Senior 
High School.
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A New View
Spuck hopes that providing his students 
with an active scientific role in this project 
will encourage them to recognize the 
uncertainty in science.

“Scientists still have questions to be 
answered,” Spuck says. “The only way stu-
dents come to the understanding that sci-
ence is full of uncertainty is to get their 
hands dirty. Like Einstein’s Theory of Rela-
tivity—such a broad new concept changed 
one of the foundations of science. It’s kind 
of scary, but exciting at the same time.”

Spuck and his students, who are current-
ly investigating approximately three hun-
dred possible infant stars identified through 
the data received from Spitzer, were granted 
eleven additional hours of Spitzer observing 
time. They are augmenting their investiga-
tion with further research opportunities at 
Palomar Observatory and Kitt Peak  
National Observatory.

The Spitzer Research Team, including stu-
dents from Oil City Area Senior High School, 
presented their findings at the American 
Astronomical Society winter meeting in Janu-
ary 2007, where they were able to compare 
results and ideas with other scientists. Spuck 
recalls: “Our team had a special treat when 
one of the students on our team, Matt Walen-
tosky, corralled Neil deGrasse Tyson, an Astro-
physicist and the Frederick P. Rose Director 
for the Hayden Planetarium—American 

Museum of Natural History. Tyson is what 
many would call the modern-day Carl Sagan, 
and he spent a significant amount of time talk-
ing with the kids about their research.”

This summer, Spuck is spending one 
month working on the project at the Spitzer 
Science Center in California, where he will 
be joined in the final week by students Nick 
Kelley, Matt Walentosky, Greg Gorezney, 
and Matt Heath.

“This type of authentic science experience 
has strengthened my commitment to moving 
science education toward a more realistic 
environment,” Spuck says. “If we truly want a 
scientifically literate society, a society of criti-
cal thinkers, both the leaders in science and 
government must work together to provide 
resources and funds necessary to ensure all 
students have the opportunities to experi-
ence science as the scientist.”

 “We all think science is too hard for us 
because we’ve separated scientists out of 
mainstream society,” he adds. “Our tradi-
tional science education experiences have 
taught us that you cannot do science, so we 
have to do it for you and then tell you about 
the results. It’s great to watch the students 
come to the ‘a-hah!’ moments when the 
light turns on and they realize one day, ‘My 
God…I’m a scientist.’ It’s kind of like letting 
go of a bike, and your kid doesn’t realize it. 
All of a sudden they are riding on their 
own. It’s an amazing transformation.”

In addition to preparing young astrono-
mers, the scientists involved in the Spitzer 
program hope to create a chain reaction by 
encouraging their science teachers to share 
this experience with colleagues.

“The fact that we’ve been given the 
experience of working with Spitzer is a 
clear indication of the importance NASA 
places on our students and the science  
education experience,” says Spuck in his 
strict “teacher” voice. “I hope this project 
will be a catalyst for many more projects  
of its kind. Partnerships between scientists, 
educators, and students are the key to  
moving science in our schools toward more 
authentic education.”

A moment later, Spuck allows himself to 
be an ordinary man in love with the stars, 
laughing wistfully as he contemplates the 
fortunate twists and turns of his life as a 
high school science teacher.

“I’m not even sure I have a career, so I’m 
not sure what [the Spitzer Observing Pro-
gram] will do for it,” he muses. “These 
experiences are all very humbling. The peo-
ple you meet, the science, the questions you 
ask, all help you realize you don’t know as 
much as you thought you did walking into 
it. All I know is that I’m doing something I 
enjoy. If it all ended tomorrow, I could still 
walk outside, look up, and enjoy some time 
with old friends.”

Spuck sighs with a smile and then adds, 
“I guess my career path has simply been 
doing something that I love. When you are 
doing something that you enjoy, how can 
doors not open up for you?” 

GRETCHEN STAHLMAN lives in Socorro, New 
Mexico. She currently works as a Documentation 

Specialist for the ALMA Project’s Back End 
Integrated Product Team, and she can be reached 

by email at gstahlma@aoc.nrao.edu.

Renowned astrophysicist Neil deGrasse Tyson with students Matt Walentosky, Nick Kelley (back 
to us), and Paige Morton at the January 2007 Meeting of the American Astronomical Society in 
Seattle, Washington. Photo courtesy of T. Spuck.

Students Nick Kelley, Matt Walentosky, and 
Sandy Weiser with teacher Tim Spuck. 
Photo courtesy of T. Spuck.
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by Richard Talcott

As summer fades to fall, the days 
grow shorter and the nights longer. 
The sky seems to welcome this 

transition. During the dog days of summer, 
Solar System sights are few and far between. 
As autumn rolls in, however, most of our 
planetary neighbors come out to play.

The one constant presence in the 
evening sky is Jupiter. The Solar System’s 
biggest planet lies in the south as darkness 
falls on August evenings. For Northern 
Hemisphere observers, Jupiter peaks only 
one-third of the way from the horizon to 
the zenith. Still, you’ll have no trouble spy-
ing the planet. It gleams at magnitude –2.3, 
some 25 times brighter than 1st-magnitude 
Antares, which lies just 5° below it. Take a 
minute to compare the colors of these two 
objects. Jupiter glows by reflecting sunlight 
and sports a butterscotch hue; Antares, a 
red-supergiant star, displays a reddish tint.

Your best telescopic views of Jupiter will 
come in early evening, when its light tra-
verses less of Earth’s turbulent atmosphere. 
Earlier this year, Jupiter’s roiling cloud tops 
put on a show observers hadn’t seen in 
years. Huge disturbances wracked the South 
Tropical Zone, and the South Equatorial 
Belt revived after a quiescent period. The 
planet’s equator spans 40" in mid-August,  
a value that drops to 34" by mid-October.

The Solar System’s two outer planets 
reach the peak of their yearly apparitions 
this summer. On August 13, Neptune lies 
opposite the Sun in the sky and remains 
visible all night. At this opposition, the 8th-
magnitude planet lies in Capricornus, some 
2.5° northwest of 4th-magnitude Gamma 
(γ) Capricorni. (This star is marked on the 
August all-sky map.) A telescope working at 
100x will show you Neptune’s 2.4"-diameter 
disk and a subtle blue-gray color.

Uranus reaches opposition on Septem-
ber 9. At magnitude 5.7, it glows bright 
enough to glimpse with the naked eye from 
a dark-sky site. At opposition, you can find 
Uranus 0.5° west of 4th-magnitude Phi (ϕ) 
Aquarii (see the September all-sky map). A 
small scope reveals the planet’s blue-green 
disk, which measures 3.7" across.

A relatively inconspicuous object earlier 
this year, Mars finally looks respectable this 

autumn. In early September, it rises around 
midnight local daylight time, and in late 
October, it’s up by 10 p.m. and high in the 
south before dawn. Mars grows brighter 
and larger in concert with its improving 
position. It brightens a full magnitude 
between August and October, and its appar-
ent diameter swells from 7" to 12". The 
planet’s dark surface markings begin to 
stand out, although the easiest feature to  
see will be the bright north polar cap.

Brilliant Venus lights up the morning 
sky soon after it passes between the Sun 
and Earth on August 17/18. You can spot it 
low in the east by August’s close, and it rap-
idly becomes more prominent in September 
and October. Its brightness peaks at mag
nitude –4.8 on September 23, and it lies 
farthest from the Sun on October 28. This 
stretch marks the best time to view Venus 
through a telescope because its appearance 
changes quickly. On September 1, Venus 
displays a disk 53" across that’s just 7% lit. 
By the end of October, the size is down to 
24" while the phase is up to 52% lit.

Venus remains in the company of Saturn 
throughout the fall. The two appear 3° apart 
when closest in mid-October. Venus then 
shines more than 100 times brighter than 
0.8-magnitude Saturn. Regulus, the bright-
est star in Leo and just slightly fainter than 
Saturn, lies 5° from the pair . A crescent 
Moon joins the group on October 7.

Saturn always looks impressive through 
a telescope. The planet’s disk appears 17" 
across in mid-October, while the rings span 
38" and tip 8° to our line of sight. The rings 
haven’t shown this small a tilt in a decade. 

Mercury stays out of sight from most  
of the Northern Hemisphere. You might 
glimpse it low in the east-northeast before 
dawn in August’s first week, but that’s your 
best hope. From the Southern Hemisphere, 
however, Mercury makes its best evening 
appearance of the year in late September 
and early October.

Perhaps the biggest sky event this sum-
mer arrives on the morning of August 28, 
when the Full Moon passes deep into Earth’s 
shadow for a total lunar eclipse. Earth’s 
shadow takes its first bite from the Moon at 
4:51 a.m. EDT (1:51 a.m. PDT) — an event 
visible across North America. The shadow 
marches slowly across the lunar disk for the 
next hour, until totality begins at 5:52 a.m. 

EDT (2:52 a.m. PDT). Twilight is then 
underway in the east. Totality ends 90 min-
utes later, by which time the Moon has set 
across the eastern third of the continent. 
The eclipse’s partial phases then play out  
in reverse, wrapping up at 5:24 a.m. PDT.

The Moon typically looks reddish dur-
ing totality. This colored light comes from 
sunlight passing through Earth’s atmos
phere, which filters out blue light and bends 
the remaining red light into the shadow.

Streaking through the night
Most years, the Moon makes its presence 
felt during the Perseid meteor shower. 
Sometimes it’s a thin crescent and not much 
bother; other times, it’s close to full and 
spoils the view. This year, you won’t see  
the Moon at all — it reaches new phase  
the night of August 12/13, the same night 
the shower peaks.

To see the Perseids at their best, observe 
from a dark site. (City lights hinder the 
shower as much as moonlight does.) Rates 
should average a meteor per minute or 
better in the predawn hours of the 13th. 
Roughly half as many meteors will show up 
the morning before or after. The meteors 
arise when Earth encounters a stream of 
dust particles released over many centuries 
by periodic comet 109P/Swift-Tuttle. The 
particles slam into the upper atmosphere at 
59 kilometers per second, and friction with 
air molecules incinerates them.

Although the Perseids are king of the 
season’s meteor showers, two others bear 
watching. Some astronomers predict an 
outburst of the normally minor Alpha 
Aurigids before dawn on September 1. 
Although a waning gibbous Moon will 
drown out fainter meteors, this shower  
may produce a lot of fireballs. The short-
lived peak will favor observers along North 
America’s West Coast.

Then, on the morning of October 22, 
the annual Orionid shower peaks. The best 
views will come after the waxing gibbous 
Moon sets some three hours before morn-
ing twilight begins. Observers with clear 
skies can expect to see between 10 and 15 
meteors per hour. 

RICHARD TALCOTT is senior editor for magazine. 
He is coauthor of the book 

sky events
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August 2007

The all-sky star map shows the night sky as  
seen from about 35° north latitude at:
11 p.m. on August 1,  
10 p.m. on August 15, and  
  9 p.m. on August 31.

Check out www.astrosociety.org/pubs/ 
mercury/36_03/contents.html  

for more detailed maps  
covering August 2007.

sky events

	 3	 The Moon is at perigee, 4:50 p.m. PDT
	 5	 Last Quarter Moon is at 2:20 p.m. PDT
	 6	 The Moon passes 6° north of Mars,  

9 p.m. PDT
	12	 New Moon is at 4:03 p.m. PDT
		  Perseid meteor shower peaks

	13	 Neptune reaches opposition,  
11 a.m. PDT

	15	 Mercury is in superior conjunction,  
1 p.m. PDT

	17	 Venus is in inferior conjunction,  
9 p.m. PDT

	18	 The Moon is at apogee, 8:27 p.m. PDT

	20	 First Quarter Moon is at 4:54 p.m. PDT
	21	 Saturn is in conjunction with the Sun,  

4 p.m. PDT
		  The Moon passes 6° south of Jupiter,  

8 p.m. PDT
	28	 Full Moon is at 3:35 a.m. PDT;  

total lunar eclipse
	30	 The Moon is at perigee, 5:12 p.m. PDT
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To locate stars  
in the sky, hold  
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September 2007

Check out www.astrosociety.org/pubs/ 
mercury/36_03/contents.html  

for more detailed maps  
covering September 2007.

The all-sky star map shows the night sky as  
seen from about 35° north latitude at:
10 p.m. on September 1,  
  9 p.m. on September 15, and 
  8 p.m. on September 30.

sky events

Open cluster
Globular cluster

Diffuse nebula
Galaxy

	 2	 Pallas reaches opposition, 5 p.m. PDT
	 3	 Last Quarter Moon is at 7:32 p.m. PDT
	 4	 The Moon passes 6° north of Mars,  

7 a.m. PDT
	 8	 The Moon passes 9° north of Venus, 

noon PDT
	 9	 Uranus reaches opposition, noon PDT

	 9	 The Moon passes 0.8° south of Saturn, 
9 p.m. PDT

	11	 New Moon is at 5:44 a.m. PDT;  
partial solar eclipse

	15	 The Moon is at apogee, 2:06 p.m. PDT
	18	 The Moon passes 6° south of Jupiter,  

8 a.m. PDT
	19	 First Quarter Moon is at 9:48 a.m. PDT

	23	 Autumnal equinox is at 2:51 a.m. PDT
		  Venus is at greatest brilliancy (magni-

tude –4.8), 4 p.m. PDT
	26	 Full Moon is at 12:45 p.m. PDT
	27	 The Moon is at perigee, 6:54 p.m. PDT
	29	 Mercury is at greatest eastern elonga-

tion (26°), 9 a.m. PDT
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October 2007

Check out www.astrosociety.org/pubs/ 
mercury/36_03/contents.html  

for more detailed maps  
covering October 2007.

sky events

	 2	 The Moon passes 5° north of Mars,  
1 p.m. PDT

	 3	 Last Quarter Moon is at 3:06 a.m. PDT
	 6	 The Moon passes 3° north of Venus,  

8 p.m. PDT
	 7	 The Moon passes 1.3° south of Saturn, 

9 a.m. PDT
	10	 New Moon is at 10:01 p.m. PDT

	13	 The Moon is at apogee, 2:51 a.m. PDT
	15	 Venus passes 3° south of Saturn,  

7 a.m. PDT
		  The Moon passes 5° south of Jupiter,  

11 p.m. PDT
	19	 First Quarter Moon is at 1:33 a.m. PDT
	21	 Orionid meteor shower peaks

	23	 Mercury is in inferior conjunction,  
5 p.m. PDT

	25	 Full Moon is at 9:52 p.m. PDT
	26	 The Moon is at perigee, 4:50 a.m. PDT
	28	 Venus is at greatest western elongation 

(46°), 8 a.m. PDT
	30	 The Moon passes 3° north of Mars, 

noon PDT

To locate stars  
in the sky, hold  
the map above  
your head and orient  
it so that one of the four  
direction labels matches the  
direction you’re facing. The all- 
sky map will then represent what  
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The 2007 ASP Award Recipients

Catherine Wolfe Bruce Gold Medal
Martin Harwit, Professor Emeritus, Cornell  
University, Ithaca, New York

Martin Harwit is a pioneer of infrared 
astronomy and one of the most original 
thinkers in the field. As one of the “new 
astronomers” in the 1960s, he explored the 
far infrared spectrum from space and 
helped open up a new window on the Uni-
verse. His wide-ranging interests produced 
some of the first observations of young 
massive stars in their placental cocoons, 
studies of the interplanetary particles sur-
rounding the Sun, and the important cali-
bration of absolute fluxes from the central 
regions of the Galaxy. He opened up new 
research areas well before they became 
fashionable and set the stage for the explo-
sive growth of infrared astronomy in the 
last two decades of the 20th century.

Harwit’s group at Cornell made seminal 
contributions to our understanding of the 
Galaxy through its observations of far infra-
red lines from molecular clouds and the 
interstellar medium. He was a driving force 
behind important programs using the 
Infrared Space Observatory satellite to 
study the far infrared background radiation 

and observations of interstellar water, a 
cooling agent in warm interstellar regions 
such as the Orion nebula. He distinguished 
himself as a scientist through a long career 
combining breadth with depth, delving into 
many different aspects of astrophysics.

Just as significantly, Harwit’s books have 
had an enormous impact beyond his 
research specialty. His textbook, Astrophysi-
cal Concepts, influenced generations of 
young students by introducing them to the 
principles needed for a deep understanding 
of modern astrophysics. His book, Cosmic 
Discovery, has been equally influential 
among policy makers seeking the best ways 
to invest in new astronomical research. An 
important outgrowth of his approach was 
to show that rapid growth of astronomical 
knowledge resulted primarily from discov-
eries made by non-astronomers using their 
unique technical skills to examine the Uni-
verse in new ways. It is now accepted wis-
dom that the promise of a new observing 
approach increases proportionally to its 
exploration of the uncharted territory 
known from Harwit’s writing as “parameter 
space.”

Harwit carried his high standards for 
scholarship to the Air and Space Museum 
in Washington, D.C., where he served as 

Director from 1987 to 1995. While there, he 
influenced millions of visitors through his 
thoughtful approach to exhibits that illumi-
nated for the public how important advanc-
es in science are made. His courageous 
advocacy using historical research to for-
mulate public policy is a fine example of 
putting principle above politics despite 
enormous popular resistance. Similar advo-
cacy of scholarship as applied to other 

News and information for Society members

New Members  —  The ASP welcomes new members who joined between 21 April and 6 July 2007

Technical Membership

Karl Allmendinger, Milpitas, CA

Koon Fun Chin, Singapore

Michael D. Kran, Tiburon, CA

Katia Oliveira, Brazil

Richard E. Roadfeldt, Queen Creek, AZ

Robert H. Wiersma, Bozeman, MT

Michael J. Wilson, Plainfield, IL

General Membership

Suzanne S. Aleva, Notre Dame, IN

Liliana Barabas, Huntington Beach, CA

Morrie Jay Barembaum, Orange, CA

Jennifer L. Bartlett, Hampden-Sydney, VA

Kenyan K. Beals, Hilo, HI

Beth H. Bell, Lynchburg, VA

Martin A. Bitner, Austin, TX

David H. Blackwell, Valencia, CA

Austin Boyd, Gainesville, FL

Kenneth Brecher, Boston, MA

Paul A. Buehler, Glendale, CA

Carie Cardamone, New Haven, CT

Jair A. Casseano, Brazil

Micol H. Christopher, Bellflower, CA

Patrick S. Craig, Fairborn, OH

Lori C. Cutright, Dayton, OH

Doris X. Daou, Washington, DC

Christopher H. De Vries, Turlock, CA

Stephanie A. Denny, Mesa, AZ

Jessica Fielder, San Francisco, CA

Thomas A. Fleming, Tucson, AZ

Edward L. Gomez, United Kingdom

Eileen B. Grzybowski, Norman, OK

Virginia M. Harris, Yelm, WA

Hashim Hasan, Washington, DC

Eric Hooper, Madison, WI

Shan-Chun Huang, Dayton, OH

Harry Israel, Wolf Point, MT

Jessica Jager-Smay, San Jose, CA

Craig Joseph, St. Petersburg, FL

Claudine I. Kavanagh, Brookline, MA

Adrian Kositanont, Santa Clara, CA

Jessica C. Lair, Richmond, KY

Kevin Lobbestael, Sacramento, CA

James C. Lochner, Greenbelt, MD

Lalitha Locker, Dayton, OH

Vera E. Margoniner, Davis, CA

Leona M. Markus, Lake Havasu City, AZ

William J. McDonough, St. Augustine, FL

William W. McEntire, San Antonio, TX

Anne J. Metevier, Santa Cruz, CA

Arthur Mittler, Lowell, MA

Martin Mueller, Stanford, CA

Steve R. Murrell, Saline, MI

Stephen Naftilan, Upland, CA

Bernard J. Pelletier, Canada

L. Arielle Phillips, Amherst, MA

Stephanie Plante, San Diego, CA

Kirk N. Pu’Uohau-Pummill, Hilo, HI

Mark S. Rader, Riverside, CA

Paul E. Robinson, Valhalla, NY

Edward Rosenthal, Phoenix, AZ

George W. Sargent, Liberty, ME

Paul Seifert, Moorhead, MN

Mark T. Van Loon, Commack, NY

Reed C. Varian, Somerville, MA

Nathaniel C. Vredenburg, Cheyenne, WY

Jeremy G. Wertheimer, Santa Cruz, CA

David M. Wittman, Davis, CA
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Catherine Wolfe Bruce Gold Medal award  
winner Martin Harwit. Photo courtesy of 
Shenandoah Films.
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causes currently in the public arena will be 
needed to preserve the rich society we call 
civilization against threats both natural and 
manmade.

His original ideas, scholarship, and 
thoughtful advocacy are the elements that 
helped make modern astronomy one of the 
richest and most influential of sciences. It is 
with admiration and deep respect that the 
Astronomical Society of the Pacific awards 
the 2007 Bruce Medal for lifetime achieve-
ment to Martin Harwit.

Las Cumbres Amateur Outreach Award
Richard J. Smith, Space Science for Schools, 
Sparks, Nevada, USA

The Las Cumbres Amateur Outreach 
Award, established by Wayne Rosing and 
Dorothy Largay, seeks to honor outstanding 
educational outreach by an amateur astron-
omer to K-12 children and the interested 
lay public.

Richard Smith’s dynamism and enthusi-
asm for teaching astronomy and “inquiry-
based learning” has propelled Project 
ASTRO and Family ASTRO of Nevada to a 
level of excellence beyond expectation. His 
endeavors include: training undergraduate 
teachers at Sierra Nevada College to use 
Project ASTRO in their classrooms; devel-
oping materials for community and educa-
tional solar parties/star parties/astronomy 
classes in northern and rural Nevada; 
developing and teaching Family ASTRO to 

schools, community groups and families; 
and coordinating and presenting public 
outreach solar and star parties. In addition, 
Smith has conducted in-service teacher 
training/solar astronomy presentations in 
elementary and junior high classrooms, as 
well as the Indigenous People Institute. As 
one Project ASTRO participant remarked: 
“He has it all together—the science, the 
activities, the presentation skills, and the 
personality—to make learning from him a 
memorable treat.”

Richard H. Emmons Award
Andrew Fraknoi, Foothill College, Los Altos, Califor-
nia, and the ASP, San Francisco, California, USA

The ASP is delighted to award the Rich-
ard H. Emmons Award for excellence in 
college astronomy teaching to Andrew 
Fraknoi of Foothill College in California. 
He is a longtime member of the Society, 
one of its former executive directors, and a 
distinguished astronomy educator with a 
national reputation. His series of Voyages 
textbooks are clear, accurate and up to date, 
and Fraknoi was co-founder and remains 
co-editor of Astronomy Education Review, 
the only journal of its kind anywhere (see 
“Astronomy Education Review—Astronomy 
Education Joins the Mainstream,” p. 24). 

Fraknoi has also organized five national 
conferences on the teaching of “Astronomy 
101,” the “Cosmos in the Classroom” series. 
While participants in the “Cosmos” confer-

ences range from internationally known sci-
entists to non-astronomers who are assigned 
to teach astronomy or earth science courses, 
they also come from community colleges 
where roughly half of the 250,000 students 
enrolled in “Astro 101” courses during any 
given year learn their science.

Perhaps more familiar to Mercury readers 
are Fraknoi’s many efforts to reach out to 
wider audiences: his frequent radio and TV 
appearances, his articles in Mercury, and his 
ASTRO and Family ASTRO programs. We 
honor Andrew Fraknoi not just for his excel-
lence in astronomy education at Foothill 
College, but for his contribution to astrono-
my education in the nation as a whole.

Amateur Achievement Award
Peter F. Williams, Heathcote, New South Wales, 
Australia

This year’s recipient of the Amateur 
Achievement Award is Peter Francis Wil-
liams, a distinguished amateur astronomer 
from New South Wales, Australia. Since 
obtaining his first telescope at the age of 14, 
Williams has been an active observer. He 
began variable star observing at 16, and by 
age 20 was providing monthly reports to 
the VSS section of the Royal Astronomical 
Society of New Zealand, to whom he has 
since also provided numerous alert notices.

Williams’s diligence over the past twen-
ty-five years has produced results that have 
been made readily available to and used by 

Las Cumbres Amateur Outreach Award winner 
Richard J. Smith. Photo courtesy of B. Smith.

Richard H. Emmons Award winner Andrew Fra-
knoi. Photo courtesy of S. Shostak.

Amateur Achievement Award winner Peter F. 
Williams. Photo courtesy of D. Williams.
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professional astronomers (particularly in 
Australia and New Zealand) in their 
research. Some highlights of his research 
include the early detection of declines in R 
Corona Borealis-type stars, the long-term 
monitoring of several southern Mira vari-
ables and eclipsing binaries, and being the 
first person to detect the naked-eye nova, 
Nova V382 Velorum (1999). Work such as 
that conducted by Williams is essential to 
the symbiosis between amateur and profes-
sional communities, and he has proven 
himself critical to both.

Klumpke-Roberts Award 
Noreen Grice, You Can Do Astronomy LLC,  
New Britain, Connecticut, USA

Noreen Grice, the 2007 recipient of the 
Klumpke-Roberts Award for contributing 
to the public understanding of astronomy, 
has a deep commitment to making astrono-
my accessible to people with disabilities and 
creative talents to apply to the task. She is 
best known as the author of the book, 
Touch the Universe: A NASA Braille Book of 
Astronomy, that couples Hubble Space Tele-
scope images with braille, tactile imagery, 
and large print format to bring the wonder 
of new astronomical discoveries to an audi-
ence previously excluded from participat-
ing. Grice’s other titles include The Little 
Moon Phase Book, Touch the Sun, and a 
series of four Touch the Stars books.

Besides writing groundbreaking books, 
Grice is a pioneer in making the planetari-

um environment welcoming and accessible 
to people with disabilities. Among a num-
ber of activities, she edits “How to Make 
Planetariums More Accommodating and 
Accessible to Visitors with Disabilities” for 
the Great Lakes Planetarium Association, 
and she works with blind and visually 
impaired youth in programs sponsored by 
the National Federation of the Blind and 
NASA. As President of You Can Do 
Astronomy, Noreen Grice continues to lead 
efforts to bring the joy of astronomy to new 
audiences.

Robert J. Trumpler Award
Edo Berger, Ph.D. degree awarded by the Cali-
fornia Institute of Technology (now at Carnegie 
Observatories, USA)

The Robert J. Trumpler Award is given 
each year to the individual judged by the 
ASP’s Board of Directors to have produced 
the year’s most promising doctoral disserta-
tion. With a Ph.D. degree awarded by the 
California Institute of Technology, Edo 
Berger is this year’s recipient of the Trum-
pler Award because of his seminal contri-
butions to our understanding of gamma-ray 
bursters, one of the great enigmas of mod-
ern astronomy. 

The location of these sources remained a 
mystery from the time of their discovery in 
the 1960s until the identification of the first 
GRB host in the mid-1990s showed that they 
occur at cosmological distances. It is now 

generally believed that GRBs result from 
beams of particles in energetic explosions, at 
least some of which are supernovae.

Berger’s thesis used data spanning a 
large range of observational techniques 
from x-ray to radio wavelengths to tackle 
the problems of energy generation leading 
to intense gamma rays. It also pioneered 
the use of GRBs as new cosmological 
probes of the obscured star-formation histo-
ry in the Universe. His comprehensive 
analysis of the GRB hosts showed they are 
dwarf galaxies and are, thus, smaller than 
typical field galaxies.

His thesis work resulted in twelve first-
author publications while he was still a stu-
dent, and, in his work since graduate 
school, Berger has turned his attention to 
new data from the Swift satellite and to the 
nature of short, hard x-ray GRBs.

Maria and Eric Muhlmann Award 
Harold A. McAlister, Georgia State University, 
Atlanta, Georgia, and the CHARA Array  
Project, USA

The highest resolution available to 
astronomers has generally been in the radio 
regime because radio astronomers can use 
the technique of interferometry—combin-
ing signals received from several reflectors 
to produce images with a resolution set by 
the size of the array of reflectors, not the 
aperture of an individual one. Optical 
astronomers are making rapid strides in 

Robert J. Trumpler Award winner Edo Berger. 
Photo courtesy of E. Berger.

Klumpke-Roberts Award winner Noreen Grice. 
Photo courtesy of C. Wilcox.

Monthly e-Newsletter

Don’t miss out on what’s hap-
pening with your Society. 

The e-newsletter will keep you up-
to-date each month on the ASP’s 
activities, outreach programs, and 
other important events or oppor-
tunities. If you are not signed up 
to receive the monthly e-newslet-
ter, sign up online at www.astroso-
ciety.org/membership/signup.html 
or email us at membership@ 
astrosociety.org.
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introducing interferometric techniques to 
the near infrared and optical.

A leader in this effort is Harold McAli-
ster, this year’s recipient of the Maria and 
Eric Muhlmann Award presented annually 
for “significant observational results made 
possible by innovative advances in astro-
nomical instrumentation.” McAlister led 
the Center for High Angular Resolution 
Astronomy (CHARA) team that designed, 
built, and is now operating an array of 1-
meter telescopes that form the most power-
ful optical interferometer currently 
available. This has helped bring milliarcsec 
resolution to optical astronomy, rivaling the 
best resolutions obtainable at radio wave-
lengths. The CHARA array has directly 
measured the diameters not just of giant 
and supergiant stars but also of much 
smaller M dwarfs. It has also enabled 
astronomers to measure the shapes of both 
rotationally distorted stars and close binary 
systems, leading to accurate determinations 
of stellar masses. These same interferomet-
ric techniques will form the basis of 
advanced satellite missions to study planets 
orbiting other stars.

Thomas J. Brennan Award
Kenneth W. Zeigler, Arizona Department of 
Corrections Eagle Point School, Buckeye,  
Arizona, USA

The Thomas Brennan Award recognizes 
exceptional achievement in the teaching of 

astronomy at the high school level. The 
2007 recipient of the Award is Kenneth 
Zeigler, astronomy teacher at the Eagle 
Point School of Buckeye, Arizona. Operat-
ed by the Arizona Department of Juvenile 
Corrections, the Eagle Point School is a 
secure facility for boys aged 13-18. It is a 
school behind razor wire and high fences, 
intended for the most difficult and troubled 
young men of Arizona.

Zeigler’s dedication to these students is 
awe-inspiring, and his success in using 
astronomy to engage them in learning is a 
heart-warming story. He began his work by 
resurrecting an unused computer lab and 
then obtained a telescope and (with great 
difficulty) permission to allow students out 
of their housing units at night for observing 
sessions. Zeigler has developed his own 
astronomy curriculum that addresses many 
learning modalities, but his science seminar 
may be the greatest success of the program. 
Seminar students conduct their own research 
and enter it into the School’s science fair—
examples include one student who is study-
ing the distribution of ground water on 
Mars, and two others that are determining 
the distance to the open star cluster M36 
using spectroscopic parallax and CCD imag-
es. Some of the best science projects have 
gone on to the regional science fair.

Ziegler states why he works so hard. 
“For most students here, this is the last stop 
before entering the adult prison system.  

I want my kids to get off the train here.  
I want them to know there is another life 
that could be theirs on the outside.”

ASP Corporate Affiliate Program
The ASP is pleased to announce that Astrono-
my magazine recently joined the ASP’s corpo-
rate affiliate program at the contributing 
affiliate level and that the Universities Space 
Research Association (USRA) and Meade 
Instruments renewed their participation at the 
contributing affiliate level. Sky & Telescope 
magazine recently renewed their support at 
the sustaining affiliate level. The ASP appreci-
ates all of our corporate affiliate members, 
organizations that support our mission.

The ASP Says Goodbye  
to Enid Livingston
Enid Livingston left her position with the ASP 
Conference Series at the beginning of July 
after nearly a decade of dedicated service. Her 
duties will be assumed by a new part-time 
employee, Amy Schuff, and by Lisa Roper 
who has been with the ASP for many years.

Since taking over as the production 
manager of the Conference Series in 1999, 
Enid has personally managed the produc-
tion of over 250 volumes. In that time she 
has become a good friend and publication 
mentor to many of the prominent astrono-
mers in the world. The Society will miss her 
greatly, and its members and those touched 
by her wish her the best.

Lockheed Martin’s Support
Lockheed Martin has renewed their sup-
port as a lead corporate sponsor of the 
ASP’s Bay Area Project ASTRO program. 
Since its inception, the Bay Area program 
has created over three hundred astronomer-
teacher partnerships that have worked 
directly with over 33,000 students in seven 
Bay Area counties. We currently support 
over 160 active astronomer-teacher part-
nerships, including many that work in 
schools within low-income and under-
served communities. Volunteers commit to 
a minimum of four classroom visits each 
year, thereby establishing more than curso-
ry relationships with students, as well as 
continuity in content. For the 2007-08 aca-
demic year we anticipate establishing twen-
ty-five new partnerships. 

Maria and Eric Muhlmann Award winner  
Harold A. McAlister. Photo courtesy of Georgia 
State University.

Thomas J. Brennan Award winner Kenneth W. 
Zeigler. Photo courtesy of GoPortraits.



works of note

46	 Mercury	 summer  2007

New in Astronomy Education Review
The electronic journal/magazine Astronomy Education Review, edited 
and supervised by professional astronomers actively involved in astron-
omy and space-science education, is located at aer.noao.edu and is 
available at no charge.

“Regulations and Ethical Considerations for Astronomy Education 
Research,” by E. Brogt, E. Dokter, and J. Antonellis (in “Research and 
Applications”)

“Bachelor of Science in Astronomy Technology: A Model,” by J. R. F. 
Torres (in “Letters”)

“Analysis of the Astronomy Diagnostic Test,” by E. Brogt, D. Sabers, E. 
E. Prather, G. L. Deming, B. Hufnagel, and T. F. Slater (in “Research 
and Applications”)

“AER Editor Wins ASP’s 2007 Emmons Award for Excellence in Col-
lege Astronomy,” (in “News and Announcements”)

“Survey of Introductory Astrophysics Textbooks,” by D. Bruning (in 
“Resources”)

“Using Literacy Techniques to Teach Astronomy to Non-Science 
Majors,” by C. A. Garland and D. L. Ratay (in “Innovation”)

“Science and Nonscience Students’ Ideas about Basic Astronomy Con-
cepts in Preservice Training for Elementary School Teachers,” by H. 
Kalkan and K. Kiroglu (in “Research and Applications”)

“Good Reading from Other Sources on Astronomy Education and Out-
reach,” by A. Fraknoi (in “Resources”)

“New Media Technologies: Proposing An Integrated Approach,” by A. 
Price (in “Commentary”)

“Arecibo Observatory for All,” by P. Bartus, G. M. Isidro, C. La Rosa, 
and C. A. Pantoja (in “Research and Applications”)

public.gettysburg.edu/~marschal 
/clea/CLEAhome.html
Project CLEA — develops labora-
tory exercises that illustrate modern 
astronomical techniques using  
digital data and color images

www.astro.washington.edu/labs 
/clearinghouse/labs/labs.html
Introductory Astronomy Clear-
inghouse —  provides a collection 
of tested astronomy laboratory 
exercises on a wide range of topics

astronomy101.jpl.nasa.gov/index.cfm
Center for Astronomy Education — provides a plethora of teach-
ing resources and is a website “dedicated to the professional develop-
ment of introductory astronomy instructors”

www.astronomycenter.org
AstronomyCenter.org —  
a collection of digital resources for 
college-level introductory astronomy 
faculty and students

www.aip.org/history/syllabi/
Learning History of Physics —  
an aid to teaching and studying the 
history of physics and related  
topics and an introduction to the 
vast literature in the field
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