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In Front of the Console

Sharon Shanks
Ward Beecher Planetarium
Youngstown State University
Youngstown, OH 44555
USA
sharon.shanks@gmail.com
One of the joys of editing the Planetarium
is the fact that I get to see all this information
long before most everyone else does. That’s
good—and sometimes that’s very bad, especially when it comes to the Reviews column. I
buy books. I am an unashamed (and unrepentant) bibliophile. Books had always represented a measure of wealth to me. We may not
have enough money for some of the necessities of life, but as long as we have books, we
can go any place, try anything, and escape to
worlds far beyond our everyday lives.
I probably shouldn’t admit this, but I already owned three of the five books in this
month’s Reviews. (In addition to being a bibliophile, I am an avid Mars bibliophile.) Of the
two strangers to me, one I won’t be meeting
because it’s just too expensive; the other I immediately ordered on Amazon.com when I
read its review by Todd Slisher. The Canon by
Natalie Angier is everything that Todd promised it would be. If you feel that your presentations are getting stale—after all, how many
times can you give the same basic planets
show and stay awake while you’re talking—
then escaping with my new friend Natalie
into unexpected metaphors and lively phrases will reawaken your soul, if not your words.
I’ve been busy doing something else these
past few days, but I have been able to spend

					

a little bit of time on Natalie’s whirligig tour.
She’s talking about Newton’s laws, and puts it
like this:
“This is one of Isaac Newton’s many brilliant productions, the famed law of inertia:
an object at rest tends to stay at rest, unless induced by the nudge of a police officer’s stick
to get up off the park bench, this isn’t the Plaza Hotel, you know…”
The late Daniel J. Boorstin, former librarian of Congress, wrote once that “A wonderful
thing about a book, in contrast to a computer screen, is that you can take it to bed with
you.” I will add to that thought: a book will
never quit in a storm, never fry its hard drive,
and never need upgrading when a new operating system comes out. A book purchased
20 years ago is just as readable today as it was
then; you can’t say the same thing about digital media. How many of you still have a floppy disk drive on your computer? I’m not talking about the 3.5 inch drive; I mean the 5.25
inch slot that took the disks that were actually “floppy.” Books are always compatible.
They always will be. That’s comforting.

Less Book Learning
On the disconcerting side was something
else I learned from this issue: that astronomy started evaporating from the schools, at
least in the United States, before the turn of
the 20th century. Not this most recent turn,
but 100 years before that. That was before gas
stations and malls, electrified cities and their
light pollution; that was before television and
its instant, mind-numbing gratification. It
was before standardized tests, No Child Left
Behind, and yes, before Sputnik. Thanks to
that basketball-sized artificial moon, the importance of astronomy—or at least the “space”
that people vaguely associate the word “astronomy” with—made a resurgence in the
1960s, but I think we’ve been paying for this
diminishing amount of astronomy in formal
education ever since.
It’s not the lack of study about the planets or stars that I’m bemoaning. Kids who are
interested in space and astronomy will learn
more on their own than any teacher—or planetarian—can teach them. For these kids, we’re
just there as mentors, facilitators, and guides
to help them along the way. No; what I’m sad
about are the kids who will never have that
“eyes light up” experience that the inspiration of astronomy, especially in the hands of
a good presenter, can give them; these kids are
denied paths they don’t know about.
This makes our jobs even more important.
We’ve got to get kids into our seats and under
our domes and inspire them with astronomy
and the quiet satisfaction of critical thinking
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and science, or we will be in that eye-opening
Sputnik crisis state again—if we aren’t already.

All About Education
I hadn’t intended to do a special topic issue
this month; it just worked out that way. The
altruistic and prolific crew at the Gates Planetarium submitted another article about the
lessons they learned in renovating their facility into a world-class immersive environment
and shared their findings with us. There’s a lot
to learn by reading about all the cross-discipline and cultural activities now going on under their busy dome.
Lars Broman sent along the condensed version of Inga Gryl’s master’s thesis about astrology standing up to astronomy knowledge.
Her results are sobering, and I hope to see her
more lengthy paper appear soon in the virtual
pages of the Astronomy Education Review.
My pick for this month’s AER article deals
with conducting research in informal education. I can’t stress enough the wisdom of
checking the AER online often and keeping
up with what’s going on in astronomy education. I also hope that these articles will prompt
others within our community to do research
and publish their results (in the Planetarian, of
course) as well; I already have plans to work
collaboratively with a classroom teacher this
school year to look at learning moon phases
with and without a planetarium visit.
This also was the month that the new Education column was to debut, but last-minute
technical problems kept it from getting onto
the big yellow bus. It should be able to join the
classroom in the December issue.
When it became obvious that education
would be the focus, I decided to not bury a
picture of the Eugenides Planetarium inside
and to use it on the cover instead. You’ll have
to admit that it is a stunning picture. I wish I
could do an out-of-body thing and see the facility when all those seats are filled with children, all with their mouths open in awe as
they see the Hubble Space Telescope rise in
front of them.
The children of Greece and its capital city
of Athens are fortunate to have the largess and
foresight of Eugene Eugenides working to support them. Since 1956 the Eugenides Foundation has been working “to promote the scientific and technical education of young people
of Greek origin.” Alex Delivorias reports in
this month’s International News that this past
school year, more than 350,000 people, many
of them school children, enjoyed programs at
the planetarium. Wow.
I’ve reached the end of the column, which
means this issue of the Planetarian is nearly
complete. My part is done; now it’s up to the
great west coast crew (pre-press, printer, and
mail house) to do their part. I think I’ll grab a
good book and go to bed.		
I
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Performing and Visual
Arts

The Sciences

Visualization brings
them together at the
Gates Planetarium
Daniel Neafus
Planetarium Operations Manager
Ka Chun Yu
Curator of Space Science
Denver Museum of Nature & Science
2001 Colorado Boulevard
Denver, Colorado 80205 USA
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Abstract: The Gates Planetarium has been open
for four years as a digital fulldome theater. Although the majority of the public shows are in
the form of 20-minute pre-rendered movies,
we continue to explore visitor
programming of longer duration
featuring live presenters. To support these alternative shows,
specialized software has been
developed in house and by contractors, allowing us to investigate opportunities that would Ka Chun Yu
not have been possible in a traditional planetarium. We also continue to embrace the use of new tools, techniques, and
hardware. The ongoing evolution of visualization
hardware has enabled significant
improvements to be made over
the original 2003 installation.
Because of these subsequent
updates, we are in a stronger position than ever to offer continuing innovation in science education and artistic programs. Our Daniel Neafus
systems now have long-term
sustainability, and with each improvement, the
potential for expanded programming increases.
Although many of the ideas that we have adopted are not unique to the Gates Planetarium,
collectively they may serve as an example for
other digital planetariums and suggest how
domed theaters can evolve and stay relevant
for the 21st century.

Visual from “A Journey Through a Black Hole” from Andrew Hamilton’s Black Hole Flight Simulator.
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Figure 1: (Left) The SGI
Onyx 3800 visualization
supercomputer, with eleven InfiniteReality4 graphics
pipes located in the three
rightmost racks. (Right)
Twelve rack-mounted QuBit DS players from QuVIS
(eleven outputting graphics to the dome plus one
spare) which were purchased to provide consistent daily pre-rendered
show playback.  Unless otherwise noted, all images by
and courtesy of DMNS.

The

Gates Planetarium at the
Denver Museum of Nature & Science (DMNS) reopened in June 2003,
after a four-year renovation. The original facility, built in 1968, was a level 50-ft (15.2 m)
dome with concentric seating and hosted a
Minolta optical mechanical star machine.
Construction of the new Gates Planetarium
was constrained by the existing DMNS building. Structural supports confined the dome to
a diameter of 55.5 ft (16.9 m), but it is now tilted by 25°, with the audience placed in a unidirectional seating arrangement. Fundamental to the theater design are the performance
stage and an array of theatrical hardware, including automated spotlights. Sixteen channels of surround sound and a Lake Huron 3D
digital sound processor were installed to complete the immersive aural experience.
The modular video, audio, and lighting systems are controlled via a single 12-in Crestron touch panel (Conte 2003), which allows
the audience experience to be finely tailored
for each show. As soon as a visitor enters the
dome, he is welcomed with colorful imagery
overhead and in front, music playing from
the sound system, and inviting seating, which
is well illuminated by lighting from behind
the dome. As the main program starts, the
lighting, audio, and video states can be automatically or manually set to pre-defined cues.
This integrated system has made it possible to
present a range of nontraditional and original
programming.
A primary goal for the new Gates Planetarium was to move away from the fixed, Earthbound perspective that a mechanical star machine provided. Instead, visitors would be
transported around the universe using both
real-time interactive software as well as prerendered “canned” shows, played back as immersive movies. As a result, the star machine
was replaced by a complement of 11 Barco Executive R6 DLP projectors mounted at the perimeter of the room, installed by SEOS Ltd.,
which delivers over 10 million pixels to the

					

dome. The seven channels along the rim of
the dome have an effective resolution of 18.2
pixels per degree for observers in the center of
the dome, while a shorter throw distance for
the four cap channels means a higher resolution near the zenith. This requires an estimated domemaster size of 3800 pixels to match
the display resolution of the Gates dome.
The digital display system was designed to be
much brighter and sharper than any previously built, and required a low 0.32 gain, Spitz Premium Seam screen that greatly reduces light
scatter.
The graphics to the projectors were originally provided solely by a SGI 30-processor Onyx
3800 supercomputer with 11 InfiniteReality4
graphics pipes, and running the IRIX operating system. In the years since the re-opening,
however, the plan for image generation has
been altered and refined. Post-opening challenges led to a re-thinking of how our SGI
technology was used to present public planetarium shows. This resulted in remediation in
the form of a major new hardware investment
for more reliable video servers. Switching to a
different playback setup gave us the opportunity to explore and extend the capabilities of
the original visualization system, which led to
even more new opportunities.
The innovative programming that followed was not only made possible by this
move, but could only have happened in a digital fulldome environment. The Gates Planetarium itself has become an important resource for many of the departments at DMNS,
which have started to rely on it for programming needs. Our repeat audiences also recognize its value, with many returning time after
time to participate in ever-changing and diverse offerings.
As we are guided by our experience from
the last several years, we see a promising future
where toolsets will continue to be refined; collaborations are built with a wide range of individuals and organizations; and technical challenges are resolved to allow us to evolve and
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move forward. These various efforts allow us
to maximize the potential of the facility and
expand the breadth of visitor programming.
The authors of this paper continue to play an
active role in the realization of this vision.

1. Theater Operation
DMNS management required that the Gates
Planetarium be a multi-use environment with
unique features. A streamlined staffing and
operations model made the planetarium fit
within the new organizational structure of
the museum. As of this writing, only the operations manager (author D. Neafus) and the
planetarium systems administrator (Z. Zager)
are dedicated to the planetarium on a fulltime
basis, making it necessary to utilize the skills
of many other individuals, both inside and
outside of DMNS.
The other author, K.C. Yu, is a curator within the Research and Collections Division at
DMNS, and can devote less than 20% of his
time to planetarium operations. Media developer M. Brownell is another DMNS staff member who can dedicate nominally 25% of his
time, yet has been crucial in designing and
creating many of the secondary systems and
operational procedures.
Finally, J. Schoemer spends 15% of her time
as program manager for the pre-rendered
shows. The relatively small operations group
has been quite successful, leveraging available resources and cross-training staff, so that
any one person has multiple skills that may
include projector maintenance, video alignment, audio patching, re-programming light
settings, and computer systems administration.
A dedicated group of DMNS volunteers have
also been instrumental in helping to maintain
the systems. Since the start of the Gates renovation, we have contracted the work of specialists from beyond the traditional planetarium community, including lighting designers,
high-end audio specialists, sound editors, and
Crestron control programmers.
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2. Real-time
Astronomy Shows

bility of the proposed digital display system, DMNS
contracted with SEOS Ltd.
to provide a miniature 3m version of the dome.
This “mini-dome” generated a great deal of attention and was popular for
DMNS fundraisers in addition to its primary software development purposes. Not only could the CA
software be tested within
an immersive multi-channel display system, but the
flight paths utilized in the
opening show could also
be refined within a domed
environment. Once the
full-sized theater was operational, the mini-dome
became obsolete and has
since been donated to a local university.

When the old Gates Planetarium was demolished in
May 2001, there was only
one effective way to create real-time virtual environments which could be
shown in a high resolution,
multi-channel display environment. SGI had pioneered the Reality Center,
an immersive display wall
using two or more edgeabutted projectors (Helsel
2000). Graphics software
running off an Onyx (or
comparable) class computer could generate framesynchronized
imagery
as viewed from different
camera angles. By matching these virtual camera
angles to the view frustums in the display system,
2.1 Post-Opening
a high-fidelity virtual realiChallenges
ty (VR) scene could be genThe original plan for
erated for the display surplayback was to stream the
rounding the observer. In
frames of our first show,
addition to the hardware,
Cosmic Journey, from the
the creation of immersive
Onyx. A custom movie
environments requires speplayer program was writcialized software. Cosmic
ten to pull the two teraAtlas was a DMNS in-house
bytes of uncompressed
project started in Fall 2000
1280 x 1024, 60-fps, full-resFigure 2: Cosmic Atlas as seen running inside the Gates Planetarium (top) as well as at the Orto create real-time interacbits Interactive table in DMNS’ Space Odyssey exhibit (bottom).
olution files from the hard
tive software that would
drives for all 11 graphics
replace the mechanical star
channels.
However,
in the months after openmachine. The virtual solar system (and evenon standalone Linux machines and hence for
tually, the Milky Way galaxy) would be built
on-floor interactive museum exhibits (Yu & ing, technical issues surfaced that forced us to
using standard simulation techniques, writJenkins 2004). Its replication of traditional op- reconsider this approach. Video glitches apten in ANSI C and using SGI’s proprietary
tical-mechanical star machine functions re- peared that would result in synchronization
scenegraph Performer OpenGL (Eckel & Jones
quired sophisticated orrery functions for the mismatches between adjacent graphics chan2000). The software would run on the Onyx
solar system, advanced options for showing nels. Frame freezing in one channel might
cause it to hang completely through the duthat was planned for the Gates Planetarium,
constellations and deep sky objects, and the
as well as on other platforms for which Perability to toggle unique didactic information ration of the playback, ruining the show. Deformer releases were available, including, at
and grids (Yu 2004). Show development tools spite repeated efforts to track down the probthe time, Redhat Linux.
included capabilities for saving out camera lems, neither the in-house technology team
The Cosmic Atlas (CA) team consisted of
flightpaths in the form of keyframes, a time- nor the SGI support engineers could pinpoint
project managers (one of the authors, Neafus, line-based show editor, and the ability to ren- a source for the video bugs, which neither repeated in the same spot on the time code nor
and H. Cook), a graphics programmer (N. Jender out show frames.
kins of Nebulus Design), and a scientific proThese features were used to create the visu- appeared with any apparent pattern. The comgrammer (one of the authors, Yu). The pro- als in the tour of the solar system show, Cosmic plexity of the Onyx made it uncertain whether the synchronization errors originated in
gram model was in part inspired by, as well
Journey, which opened the new Gates Planeas expanded on, the achievements of the Digtarium. Since the Performer OpenGL libraries the disk drive reads or downstream in the inital Galaxy project at the American Musewere available on Linux, virtually all of the dividual graphics pipes. The unavailability of
um of Natural History (AMNH), and was lat- software development could be done, before expensive spare parts limited our options for
“experimental” swaps of hardware to test for
er adopted by SGI for their Digital Universe the purchase of the SGI Onyx, on inexpensive
software that was eventually installed at the
machines running the open source Redhat points of failure.
Four months after the Gates re-opening, we
Beijing Planetarium. CA was built with emOS. To prototype shows and prove the viamoved the playback off the Onyx and over
phases on scientifically accurate object epheto a set of twelve QuBit DS digital video serv The cross-platform nature of CA allowed a version
merides, flightpath- and timeline-based show
ers from QuVIS, Inc. The new playback units
development tools, and a software architec- of the software to be used in DMNS’ Space Odyssey
exhibit in a Solar System interactive involving a physwere purpose-built, rack-mountable workstature intended for use in the dome as well as
ical “lazy Susan” orbits table.
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tions which used proprietary wavelet compression algorithms (of order 10:1) to stream
synchronized video from 144 GB SCSI hard
drives at the required frame rate and quality.
Despite the large outlay for this remedial technology, the QuBits units proved to be a wise
investment by providing consistent playback
performance day-in and day-out. Their swappable drives held multiple shows, and backup
storage was in the form of inexpensive commodity drives.
2.2 New Opportunities
Having a reliable set of video servers meant
that the daytime public shows ran consistently and nearly trouble free. And perhaps almost
as important, liberating the SGI Onyx from
regular show playback (anywhere from 15 to
21 shows per day) allowed us to explore and
expand the programming capabilities of the
visualization supercomputer. This allowed us
to promote the use of the dome for non-traditional events during off hours, with experimentation and content development from
both of our image generation systems.
The QuVIS servers were often utilized for
special events. For example, a book reading
and signing by Nancy Conrad, wife of astronaut Pete Conrad, was held inside the Gates
Planetarium with a nearly two-story image
of the book cover displayed behind the author on the dome. For another private event,
a short fulldome animation was created by a
local contractor and shown at an early morning marketing rally held at the Gates Planetarium by an international corporation for its
employees. In December 2006, DMNS hosted astrophysicist John Dubinski for an evening talk, “Future Sky: A Whimsical Look at
the Ultimate Fate of the Milky Way,” on the
future collision between the Milky Way and
Andromeda galaxies. Dubinski rendered out
into domemaster frames a numerical simulation (lasting a billion years in simulation time)
of the collision using 30 million particles representing both stars and dark matter particles.
The viewpoint of the observer in the animation was located at the Sun, which, in this particular simulation, was ejected into a highly
eccentric orbit where it would then plunge
repeatedly through the merging galactic nuclei. The effect of this “yo-yo” orbit through
the maelstrom of tidally-stripped stars was
a vertiginous experience for the audience.
They were able to witness the galaxy collision
as part of the action, instead of viewing it remotely, something possible only with a digital fulldome theater.

3. Fulldome Post-Production
For its second pre-rendered fulldome show,
DMNS licensed Passport to the Universe from
AMNH. Although the program was re-formatted for unidirectional tilt-dome theaters,
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the formatting was
not done with the
Gates Planetarium
in mind. After consent from, and a subsequent
thorough
review by, AMNH
production staff, the
DMNS production
team made slight edits to much of the
show. This included re-tilting frame
sequences in several critical scenes
to bring the focus
of attention closer
to the Gates dome
sweetspot; re-scaling
domemasters to hide
visible wedges of
missing content that
showed up as a result of the tilt work;
and even moving infomatic animations
from the center of
the domemaster to
the sides.
This post-producFigure 3: (Top) Cosmic Atlas’ flightpath editor GUI and show creation tool,
tion work was made
showing a keyframe and timeline-based editor for modifying flightpaths, and
possible by Remapthe ability to switch the viewpoint to different projector frustums. (Bottom)
The Galaxy Flythrough module from the extension of Cosmic Atlas, which
per, a critical piece
builds a scientifically-interpolated model of the entire Milky Way.
of original software
written by N. Jenthe same seats, the same lean in the seat backs,
kins, who continued to write real-time softthe same seat row arrangements, and other
ware tools for show development for DMNS.
environmental factors. Thus no single set of
Remapper is an all-purpose fulldome show edshow domemaster frames can be universally
iting tool, built with Performer OpenGL, and
run at multiple facilities without some comruns exclusively on the SGI Onyx. It is simipromise in visitor experience. We were fortular to other timeline-based video editing tools
such as Adobe AfterEffects or Apple’s Final nate to have Remapper to make slight visual
tweaks to the frame sequences and optimize
Cut Pro. It loads fulldome domemaster frames
(Spitz 2005) from hard drives, but instead of the viewing experience for our audiences. Our
positive experience with this post-production
displaying the frames within a video window,
step led us to use Remapper for editing subseit re-projects them onto a virtual hemispherquent AMNH shows, including Search for Life
ic dome. Using Remapper, the entire dome itand Cosmic Collisions. Remapper also proved
self becomes a real-time, nonlinear editing
to be crucial for our own show development,
suite. Not only could timeline-based scrubfor re-formatting raw frame sequences used
bing and scene transitions be previewed, perduring the production of Black Holes: The Othformed, and seen in proper context from Reer Side of Infinity (Yu et al. 2007a).
mapper, but the domemaster frames could
be manipulated within the virtual environ4. Innovative Programming
ment. Frames could be tilted by arbitrary anAfter the purchase of the QuBits players,
gles, rotated azimuthally about the central
the availability of the Onyx supercomputaxis, and scaled so that the edge of the domemaster stretched greater or less than 90° from er led to a number of unique experiments
with the real-time visualization system. These
its center. Keyframes for scaling and orientatests have stretched the boundaries of what it
tion settings could be saved and interpolated
means to be a planetarium, and revealed the
via splines to create seamless transitions for finear limitless potential of fulldome theaters.
nal rendering.
Like the vast majority of other planetari4.1 Education, Star Talks, and Classes
ums, the Gates Planetarium is its own unique
Although DMNS management had no
space. Other facilities will most likely not have
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Figure 4: (Left) Bringing the surface of Mars to the Gates Planetarium using the IMAGE_PAN software. (Right) The 100 micron IRAS all-sky map is shown with IMAGE_PAN; dust emission from the Milky Way stretches as a band across the dome, with the Pipe Nebula prominent just above the Galactic Center.

plans to offer frequent public star talks given by a live presenter, we continued part-time
development and actively used the CA software after the 2003 re-opening. CA was extended beyond the solar system with a galaxy
flythrough module. Instead of restricting the
virtual model to the limited volume number
of known surveyed stars in three-dimensional space (e.g., the 118,000 stars in the HIPPARCOS Main Catalog; Perryman & ESA 1997), the
CA Galaxy statistically generates realistic stellar populations, allowing the user to navigate
through a completely populated Milky Way.
The original CA software, as well as the new
Galaxy Flythrough module, were used in a
number of experimental classes. Freshmen
astronomy students from the nearby Metropolitan State College of Denver (MSCD) were
brought in for two test sessions in Fall 2003. A
year later, a six-week adult education course
on general astronomy for DMNS members
was taught relying on CA (Yu 2005). For these
trial classes, regular sky motions, phases of
the moon, and seasons were explained from
both an Earth-bound perspective as well as
from space. Comparative planetology could
be done with flybys of the relevant bodies
within the software. Galactic structure could
be shown by examining the Milky Way from
both within and from outside the galaxy.
As a result of these early tests, experimental
star talks continue today and are run by the
planetarium volunteers on a monthly basis as
Colorado Skies. The preliminary success of using CA in astronomy instruction and in informal public outreach has also resulted in a parallel effort in educational research at the Gates
Planetarium. The development of CA was instrumental in bringing in a National Science
Foundation-funded educational research project to study the use of digital planetariums
for teaching astronomy. Astronomy Learning in Immersive Virtual Environments (or
ALIVE; NSF ROLE #0529522) is led by author

and Principle Investigator Yu, and completed the first semester of in-dome datataking in
Spring 2007. This collaborative study with Kamran Sahami, assistant professor of physics
at MSCD, will help identify the best ways to
use visualizations like CA to teach astronomy
within an immersive setting. Quantifying the
effectiveness of such techniques for this new
technology will help justify the use of realtime visualization software and fulldome theaters in general.
4.2 Black Hole Flight Simulator
Andrew Hamilton, an astrophysics professor from the University of Colorado at Boulder, spent a year-long sabbatical working
with N. Jenkins at DMNS in 2001-2002. Starting with visualizations and computer models that he had created prior to this, Hamilton
followed the Cosmic Atlas model and built
his Black Hole Flight Simulator (BHFS) using Performer OpenGL, allowing it to run on
both Linux and IRIX platforms. The BHFS is a
real-time interactive flight simulator that allows the user to pilot an imaginary spaceship
around a black hole, with realistic depiction
of special and general relativistic effects, including gravitational lensing, redshifting, and
time dilation. In addition to a simple Schwarzschild black hole, the BHFS implements a
charged black hole using the Reissner-Nordstrom formulation, allowing the user to explore the mathematical possibilities of wormholes to parallel universes (Hamilton 2004).
The BHFS became an important resource for
securing National Science Foundation funding, as well as generating visuals, for DMNS’
Black Holes: The Other Side of Infinity planetarium show that has been licensed by digital
planetariums worldwide.
4.3 The IMAGE_PAN Viewer
The Spirit and Opportunity Mars Exploration Rovers landed on Mars in January 2004.
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As public excitement and interest in the missions grew (e.g., Harmon 2004), we wanted to
be able to show the large format images that
were being released to the public on a regular basis from the mission websites without
compromising the original resolution and detail. Using a scenegraph framework that had
been designed by N. Jenkins, author Yu wrote
a general purpose image viewer in Performer
OpenGL that would run on the in-dome Onyx
system and on Linux machines. IMAGE_PAN,
as this was known, allows high-resolution images to be displayed on appropriate geometries within a virtual environment. A user
navigates the environment in real-time, with
camera movement approximating zooms
and pans. The image size is restricted by limits on texture resolution (4096 x 4096 on the
Onyx InfiniteReality4 graphics pipes). By judicious use of geometries for texture mapping,
both “flat” 2D images as well as in-the-round
image sets, such as those intended for display
as cylindrical or spherical panoramas, can be
shown in their correct perspectives. An indome presentation can thus be made with a
live narrator who uses IMAGE_PAN to show
PowerPoint-like explanatory “slides” and single images, as well as panoramas which in the
immersive Gates Planetarium can literally
transport the audience to Mars.
IMAGE_PAN has been used for a variety of
presentations. It regularly appears in our 60
Minutes in Space program, which is given by
curators in the Space Sciences Department at
DMNS. The audiences to these monthly events
learn about the latest astronomy and space science news in the planetarium while exposed
to full (or near full) resolution images shown
via IMAGE_PAN. The SGI Onyx and IMAGE_
PAN were featured at a high-profile presentation, “Recent Star and Planet Formation in our
Galactic Neighborhood,” given by John Bally,
a professor of astrophysics from the University of Colorado at Boulder, during the Western
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Alliance Conference (WAC) of planetariums
in September 2005. Bally pointed out high resolution detail made visible by IMAGE_PAN’s
camera zooms, and relied on all-sky panoramas to show the locations of objects in the
context of the entire sky. The sky, as photographed in the optical by Axel Mellinger, and
mapped by 2MASS, IRAS, WMAP, and the Columbia University carbon monoxide (CO) surveys, provided yet more vivid contrasts from
throughout the electromagnetic spectrum. In
July 2006, noted amateur astrophotographer
Axel Mellinger himself came to DMNS to give
his lecture “Starfire, Dust, and Dreams: A Panoramic Image of the Milky Way,” on his photographic techniques with a highlight being a
tour of his all sky map on the Gates dome.
4.4 Spherical Panoramic Travelogues
DMNS has long offered lectures given by
world explorers. They share stories, pictures,
and films from their adventures to museum
audiences. At the same time, panoramic image
creation has interested photographers long before digital photography became widespread
(Meehan 1996), while similar techniques were
shared previously by artists to create the landscape dioramas found at DMNS and other natural history museums (Wonders 1993), and in
the even earlier medium of panorama painting (Comment 1999). Digital photography has
made image panoramas much easier to create and distribute to a wide audience in compact formats like QuicktimeVR. Author Neafus has wished to expand on past travelogue
offerings by utilizing the immersive qualities
of the Gates Planetarium as a backdrop to the
lecturer, and IMAGE_PAN turned out to be an
appropriate tool for such a task.
One of the panoramic photography field’s
most noted practitioners is Greg Downing,
who presented four sold-out lectures, “Around
the World in 360 Degrees,” showcasing his
panoramas in the Gates Planetarium since
2005 (Bienas 2005). Downing’s talks were virtual travelogues, taking audiences to dozens
of locales around the world via his high-res www.gregdowning.com
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olution immersive
photography. Working with author Yu,
Downing
choreographed the motion
of each panorama,
determining which
part of the panorama an audience
would face initially and how the view
would be panned
to reveal previously hidden parts of
the image. A significant benefit of the
Figure 5: More visuals from IMAGE_PAN. (Top) Barry Perlus gives a talk about
interactive nature
the Jantar Mantar observatory at the WAC 2005 meeting. Displayed on the
of IMAGE_PAN was
dome is the Jai Prakash, used to track the movements of the Sun and stars.
demonstrated
by
(Bottom) A spherical panoramic photo of Greg Downing giving a presentathe presenters when
tion re-projected back into the same dome. (Gates Planetarium spherical panthey went off script
oramic photography © Greg Downing. Jantar Mantar spherical panoramic
photography © Barry Perlus.)
to follow audience
requests to examine
portions of the panorama in more detail.
Tito Dupret from the World Heritage Tour.
Similarly, Barry Perlus from Cornell Uni- Now that panoramic imagery can be easily
versity’s Department of Art demonstrated his displayed with a program like IMAGE_PAN
panoramic photos of the 18th century Jantar (as well as via features available in vendor softMantar astronomical observatories at Jaipur ware like Evans & Sutherland’s Digistar 3, Skyand New Delhi, India for the WAC 2005 conSkan’s Digital Sky, and SCISS’s UniView), the
ference. Perlus gave a tutorial on how these
fulldome theater is no longer restricted to vimammoth stone structures were used as assual content from just the space sciences.
tronomical instruments, to track the movements of celestial bodies, and to tell time. 4.5 Geology Visualization
But more importantly, the presentation was
In an effort to demonstrate how the planeforemost an immersion within high resolutarium could be utilized by the museum cution recreations of the observatory spaces. It
rators, DMNS geologist Marieke Deschene was
placed the audience inside the unique archiable to convert the 3D GIS-based geological
tecture, which contained arcing ramps, inmodel of the Denver Basin that she was buildverted bowls, cylindrical loggia, and other ing with colleague Bob Raynolds into a format
non-rectangular forms.
that could be imported into IMAGE_PAN.
Although they have yet to give public lecThe Denver Basin model is based on analysis
tures at DMNS, we have also tested panoramof over 100 wells, and represents the geometry
ic photography from Carla Schroer and Mark
of the Laramide synorogenic sediments built
Mudge of Cultural Heritage Imaging, and up over the last 75 million years beneath the
Denver metropolitan area. The model is an
innovative tool for rapidly growing commu  Perlus’ panoramic photographs and 3D visualizations form the core of www.jantarmantar.org, a
nities reliant on the groundwater contained
web-based research center about the observatories.
4 www.c-h-i.org
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stalled the Fedora Core
in these sediments. IMLinux OS on the maAGE_PAN had the cachines, as well as a host
pability of loading 3D
of VR applications based
models, using software
on OpenGL, open scenefunctions from Pergraph architecture, and
former OpenGL. This althe VR Juggler applicalowed us to import a vation virtual platform.
riety of source models
Each machine had four
from geology, geogravideo channel outputs
phy, and chemistry, al(two from each graphics
lowing the Gates Plancard), meaning the three
etarium to be used as a
machines could provide
general-purpose VR theoutput to all eleven proater. The three-dimenjectors in the Gates Plansional structure of the
etarium plus one addisedimentary layers retional channel as the
vealed by the Denver
control port.
Basin model was shown
VR Juggler is a VR apto geology classes as
plication development
well as oil industry batool. It allows the same
sin modeling profesapplication to be run
sionals in 2005-2006.
on any VR system, with
Geology
visualizaFigure 6: The Denver Basin model in the Gates Planetarium; blue lines indicate the location of oil, gas,
and water wells used to build the model; the light-colored polygonal layers represent the aquifers.
arbitrary display contion in the dome from
figurations as well as
a more entrepreneurial
cross-platform support
standpoint occurred in
(Bierbaum et al. 2001). Once our three-node viOctober 2004, when Landmark GeoProbe®
The fast evolution in performance of consoftware was showcased at DMNS in an event sumer-level graphics cards has led to the ob- sualization cluster was set up, we were able to
run several applications developed by the Virtied to the Society of Exploration Geologists solescence of Onyx 3800 hardware in many
tual Reality Applications Center at Iowa State
(SEG) conference that was held in Denver
performance categories. The increasing capathat year. Landmark, a brand of Halliburton
bilities of standard PCs compared to the cost University that displayed to the entire dome.
This included an interactive flythrough of
Drilling, Evaluation, and Digital Solutions, is of its high-end workstations was a blow for
the Pantheon in Rome as it looked soon after
a leading supplier of visualization tools, soft- SGI (Preimesberger 2005), and was a strong facits construction during the reign of Emperor
ware, and optimized computing solutions for tor in its Chapter 11 bankruptcy filing (Kawathe upstream oil and gas industry. Since Landmoto 2006). But even in Spring 2005, before Hadrian in 125 CE. The reconstructed virtual
mark GeoProbe® software was designed to these turns of events, our DMNS planetarium model employed advanced shader techniques
that would have been impossible to show usrun on multi-channel SGI machines, it only
technology team had another set of problems
took a small effort to reconfigure this applito deal with. The hardware support contract ing the InfiniteReality4 graphics pipes on the
cation for the DMNS Onyx. The presentation,
for the Onyx was too expensive to maintain Onyx. We also were able to run and test Ashes
to Ashes, a multimedia experience that incordesigned and coordinated with software enindefinitely. A new solution for in-dome realporates personal recollections of survivors of
gineers and marketing personnel from Land- time visualizations would be needed.
the September 11 attacks on the World Trade
mark, was shown to oil company executives
After consultation with the Infiscape CorpoCenter. Although the original experience
at a VIP event, as well as to a group of SEG conration, we decided that PC workstations sportshown at Iowa State was a multidisciplinary
ference attendees on the following day.
ing high-end GPUs were capable of matching
our interactive real-time needs while possibly interactive where the choices of the partic5. Linux Visualization Cluster
even exceeding the graphics performance that ipants influenced the direction and flow of
the narrative, the underlying VR Juggler interIn the years since our purchase of the Onyx
we had come to expect from our Onyx. The
face allowed Ashes to Ashes to run in automat3800, the graphics processing unit (GPU) in- cost for acquiring such a system, moreover,
ed mode with no modifications on our pilot
dustry has expanded at an accelerating rate.
would only be a fraction of that of purchasing
Driven by market forces from the multi-bil- the SGI equipment. Maintenance costs would system.
lion dollar video game industry, GPUs now not only be significantly reduced because of
have processing power that surpasses that the use of commodity components, but we
6. Windows Visualization Cluster
of the CPU. A 3 GHz Pentium 4 can theoretiThe success of the small cluster built from
would not have to rely on individuals with
cally calculate 6 billion floating point operaspecialized training to troubleshoot and fix Linux boxes led us eventually to a donation
tions per second (6 gigaflops); an NVIDIA Gefrom Hewlett-Packard of a full 12-node PC
problems. Instead, the knowhow would exist
Force FX 5900 Ultra card, however, can return
cluster running Windows XP. This new set of
among the IT staff at almost any moderate or
a 20 gigaflop performance (Buck & Purcell large institution.
xw8400 workstations were driven by dual In2004). The steady increase in processing speed
tel Quad-Core processors from the Xeon 5300
To get the proof that this was the right diof GPUs, in fact, is faster than that given by rection to go, we needed PC workstations for
line, with 3 GB of RAM, and Nvidia Quadro
Moore’s Law, ensuring that GPUs will contintesting. In December 2005 we acquired three FX 5500 GPUs (Greiner 2006). The dual quadue to outpace CPUs for the foreseeable future.
Hewlett-Packard xw8400 workstations, each core chips meant a total of 96 processors in the
twelve machines.
with a dual-core AMD Opteron 2.4 GHz CPU,
  “The number of transistors on a chip doubles evThe installation of a Windows cluster was
2 GB of RAM, and dual Nvidia Quadro FX 4500
ery two years,” according to Moore, co-founder of
GPUs. In January 2006, Infiscape engineers in- driven by the need for a replacement for CosIntel, in 1965
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Figure 7: (Left) A screenshot from N. Jenkins’ Gravity Demo. (Right) The Gravity Demo running in the mini-dome precursor to the Gates Planetarium. (Images ©
Nebulus Design.)

mic Atlas. Re-writing the Performer-based CA
code would have taken an enormous amount
of resources. The need to switch to a cluster architecture would be a significant expense, but
so would the need for developing on a new
scenegraph, since SGI no longer supported Performer OpenGL. Instead we decided to license
SCISS AB’s UniView software, along with the
Digital Universe databases from AMNH (Abbott 2006). As part of a collaborative partnership with SCISS, Cosmic Atlas features and orrery code would be migrated to subsequent
versions of UniView.
After the hardware setup and software installation, the first public demonstration of
the system was for a book reading and signing event with author Dava Sobel in November 2006.
The UniView software was used to provide
a dramatic and topic-appropriate backdrop inside the planetarium during the reading. Four
days later, Intel and Hewlett-Packard jointly held Quadfest in Denver, a press event for
launching Intel’s new Quad-Core chips. After
a day-long series of talks and demonstrations,
the gaggle of reporters and marketing personnel were brought to the Gates Planetarium in
the evening, where UniView was used to take
the audience on a real-time journey from lowEarth orbit out to the edge of the observable
universe and back again. A follow-up event
for visualization researchers and educators
took place in January 2007.
Experimental lectures and special events
make use of UniView in the dome have continued since then. These include a MSCD college astronomy class, brought in for four separate sessions in the Spring 2007 semester for
the ALIVE research project (with more classes
to come in the next school year); a lecture on
sky motions and the shape of the Earth to a
group of first grade students based on recommended science literacy benchmarks (AAAS
1993); as well as museum fundraiser and new
member events.

bining music with visuals in a planetarium
setting were the Vortex concerts by Henry Jacobs and Jordan Belson at the Morrison Planetarium. These involved a unique surround
sound environment created by some dozen
speakers (McConville 2007) with matched visuals created by specially-installed projectors
that showed interference patterns, film loops,
and kaleidoscopic designs (Youngblood 1970).
Vortex was short-lived and ran for only a hundred shows between 1957 and 1959. A longerlasting tradition took hold in the mid 1970s
with Laserium, which provided memorable
planetarium experiences for many, including the authors. These laser-based rock music
shows were pioneered by Ivan Dryer, and became a popular mainstay of live planetarium
programming for decades. Planetariums have
since also experimented with live musical performances within the dome with lighting and
visual effects timed to the music (e.g., Kinsella 1984).
Options for music shows in the digital fulldome theaters have been limited. The once
traditional laser systems became impractical,
and in a tilted environment, potentially unsafe. Few fulldome shows with pre-rendered
animations synchronized to licensed musical
tracks exist. SonicVision from AMNH has received wide distribution, including at DMNS.
The Mediendom at the University of Applied
Sciences, Kiel runs multiple fulldome musical
productions within their 9-m diameter facility. The Clark Planetarium runs hybrid fulldome animation and laser music shows with
nonsynchronized sound: the Rock on Demand
classic rock jukebox show and the enTRANCEd
show featuring club trance music.
In each of these cases, the visual, pre-rendered animation takes considerable time and
effort to create, requiring a team of dedicated
animators. The animations have limited use
outside of the musical tracks that they were
designed for, unless the new music has similar track length, rhythm, and pacing. A better

7. Real-time Music for Fulldome

 The Mediendom also plays host to live music shows
with accompanying fisheye photography visuals; see
www.metavista-music.de.

Some of the earliest experiments with com-
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alternative would be to create real-time software that would allow interactive input from
a live video-jockey performance artist (VJ).
With the right tools, such a performer could
tailor visuals and effects specifically for each
song, on the fly. Although such tools are just
beginning to come into use (see §7.3), an option that occurred to us was to use our existing real-time software, such as Cosmic Atlas,
for musical events.
7.1 Live Music
We explored the use of our real-time visualization tools with live musicians in the dome
within a month after re-opening. In July 2003,
the Gates Planetarium hosted Celestial Sounds,
with the Musica Sacra Chamber Orchestra
conducted by Michael Shashberger. The 17piece chamber group (including a string bass
and timpani) squeezed themselves onto the
stage in front of the first row of seats, giving
performances of Haydn’s Symphony No. 43
and Mozart’s Jupiter Symphony No. 41.
The dome’s display showed a projected live
flight through the CA simulation to accompany the musicians. The use of didactic grids and
markers in the simulation added further visual
interest. For the finale of the Mozart symphony, we also made use of a new real-time Gravity Demo by N. Jenkins and Nebulus Design,
that allowed the user to interactively control
a particle-based numerical simulation of colliding galaxies. The user was able to interactively move the camera around the simulation, control the number of colliding objects,
alter simulation speed, change particle size,
toggle gravity off (leading to spectacular “fireworks” like effects), switch color tables (based
on source galaxy, particle velocity, or particle
acceleration), and turn on a faux motion blur
that utilized OpenGL frame buffering tricks.
The wealth of visual ploys allowed a live presenter to interactively create spectacular visuals that could be timed to match beats and
highpoints in the audio performance.
The success of these two shows led to a second set of two concerts titled Voices from the
Silence, in September 2003, and featured four
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vocalists lead by Shashberger. The musical
pieces chosen for these performances were
for unaccompanied voice, and, as a result, the
dome visuals were also kept comparatively
low-key. CA was used to put the audiences in
space in orbit far above Earth. Stunning, yet
natural, acoustical effects were achieved with
the sophisticated Gates sound system.
Voices were placed in virtual space to coincide with the actual positions of the performers as they periodically changed their positions, on and off stage. A startling effect was
created when the performers were off stage
and their poetic readings seemed to come
from arbitrary locations in outer space, floating above the audience.
Live visual flythroughs of CA and the colliding galaxies visualizations were used for another event. A private, hour-long, rock n’ roll
party was held in the Gates Planetarium. VIP
attendees had provided requests for musical
selections, which were played in the dome
with real-time visual accompaniment. Despite
the success of these live musical events, the visual variety from CA and the Gravity Demo
was still limited. Although we were able to utilize them for special events, the staff and systems could not sustain repeated offerings given over and over on a regular schedule.
7.2 Gaia Journeys
The addition of the more sustainable PCbased cluster and the installation of UniView
altered the dynamic of what we believed to
be possible. They allowed us to host the most
successful and prominent of our live music events yet. Gaia Journeys was conceived
by musician and filmmaker Kenji Williams,
who was inspired by astronauts speaking of
seeing a borderless world from orbit. Williams
wanted to deliver this experience to museum
audiences by surrounding them with photorealistic virtual depictions of the globe from
near-Earth orbit, which would be tightly choreographed to live musical accompaniment
(Yu et al. 2007b).
During each of the performances on February 15-18, 2007, Williams played the violin and
keyboards, enhancing a previously recorded
backing track, while the visuals came from
UniView flown live by author Yu. The theatrical infrastructure of the Gates Planetarium
provided superb sightlines for the audience,
and colorful lighting on Kenji’s performance.
The lighting was balanced with the vivid projections on the dome, providing enough illumination for the performance to be recorded
in High Definition video for eventual release
on DVD. UniView allowed the audience to
simulate orbital flight with high resolution
imagery and digital elevation maps of the virtual globe paging in dynamically. During the
50-minute program, excursions down to spe www.kenjiwilliams.com

Figure 8: (Top) A Gaia Journeys performance in the Gates Planetarium with Kenji Williams on violin, and
UniView flown live on the dome; the virtual camera is currently over the Himalayas and headed southeast toward the joining of the Ganges and Brahmaputra Rivers and the Bay of Bengal in the top center
of the frame. (Bottom) A spherical panorama by Greg Downing of the Mayan pyramids in Tikal, Guatemala during a Gaia Journeys performance.

cific locations on the surface of the Earth were
made to explore 18 separate, high-resolution
spherical panoramic photographs by Greg
Downing. The six tracks of audio were 3D spatialized to the 16.1 sound system using the
Lake Huron, providing an immersive sound
experience to match the visuals.
Gaia Journeys was a hit with our audiences. Although advertised almost exclusively through DMNS’ website and its Members
Monthly magazine, the original three shows
sold out within a week of the program announcement. A fourth show was added,
which sold out within a few days as well. Audience reaction was very positive, with 70%
of those submitting post-concert surveys rat-
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ing the program either a 4 or 5 out of a maximum 5 points.
Of the responses to the question of what
they enjoyed most about the program, one
third specified only the space and/or panoramic visuals. Another one third cited the entire experience: both the visual and audio integrated as a cohesive whole. When asked what
they would like to see changed, one quarter
of the respondents found nothing wrong or
would like to see more of the same. We found
it encouraging that the remaining complaints
(e.g., not having adequate information about
the visuals, issues related to distractions or the
viewing environment) could be mitigated in
future performances.
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nels from the MorrowSound
system, representing the corners of a room, were positioned
in virtual acoustical space with
the Lake Huron. Once properly
oriented, the sounds completely enveloped the audience, recreating the original acoustical
environment. The technique
holds promise for future presentations, allowing an audience’s
sonic experience to be as rich as
the visual one.
The Gates team has also been
working with Leslie Gaston, assistant professor of music in the
Recording Arts program at the
University of Colorado at Denver to create a planetarium audio research group. This association of planetarium staff,
sound professionals, and audio
students (including a growing
number of members from outside of Colorado), is exploring
the transferability of surround
sound from one planetarium to
another.
The goal is to allow audiences at different facilities with different speaker arrangements to
have similar audio experiences, and to create software that
will make it easy for audio engineers to create such experiences. Acoustics, delivery methods, loudspeaker setups, seating
arrangements, source recording, and mixing will all be considered along with the potential of current technology for
achieving the goal of transferability. Resources exist on dome
acoustics, spatial audio techniques, and B-format recording,
8. 3D Sound Design,
but none are specifically aimed
Experiments
Figure 9: Some screenshots from the version of PhonicFX running on the SGI Onyx.
at exhibition in planetariums.
In addition to the post-pro(Images © Nebulus Design.)
We hope to provide the planeduction video work discussed
tarium community with modin §3, we also found it beneficial
els for workflow and setup that will inform
planetarium conference featuring a series
to optimize every soundtrack with an audio
existing and planned audio infrastructures for
remix performed for our dome. Just as the pro- of recorded 3D sound productions, varying
from sound art to captured environments. dome environments.
jection may appear different from location
In March 2007, the Gates Planetarium hostto location, the sound also varies greatly be- These pieces were created using the Morrowed the Denver section meeting of the Audio
SoundTM True 3D toolset, which was used to
tween venues. Each soundtrack undergoes a fiEngineering Society, with a presentation from
nal remix in the Gates Planetarium, utilizing a spatialize native 3D sound assemblies, 3D BFormat microphone recordings, as well as bin- Curt Hoyt of Trinnov Audio. The group heard
high end ProTools system to rebalance levels.
Hoyt’s promising demonstration of the TrinThe Gates team has also been quite successful aural, stereo, and 5.1 sources.
nov Optimizer and its ability to identify and
The native 3D works are characterized by
in re-positioning the sounds around the aucorrect for acoustic anomalies created by mulstrong, clear z-axis motion and by sound fields
dience, utilizing the Lake Huron to spatialize
tiple speaker arrays (the sort often found in
that extend beyond the brick and mortar arthe sound into 16 channels, derived from the
planetariums). The group also auditioned a se5.1 surround mix provided by the shows’ pro- chitecture of the Gates Planetarium. These
productions were played back on our 16-chan- ries of recordings made with Trinnov’s High
ducers.
Spatial Resolution Surround Microphone ArIn September 2005, sound artist Charles nel surround sound system, modified with the
ray.
Morrow gave a demonstration at the WAC addition of floor level speakers. Eight chan7.3 PhonicFX
N. Jenkins at Nebulus Design created PhonicFX, a realtime interactive VJ tool for the
multi-pipe SGI Onyx. Based
again on Performer OpenGL’s
scenegraph, PhonicFX has half
a dozen different visualization
modules with user control over
the camera motions through
these virtual environments. An
arbitrary set of musical tracks
could be used as source input
into the VJ software. The musical beats, amplitude, and waveforms of the incoming stream
would drive the visual effects
with considerable input from
the user.
PhonicFX was used in a handful of informal in-dome experiments, with the live VJ-ing
done to user-picked pre-recorded musical selections. Despite
the enthusiastic reception by
the small test audiences lucky
enough to sit in on these events,
the software was never rolled
out for any public programs.
Some questions remained concerning the reliability of the
Onyx hardware, but. primarily,
Jenkins felt that there was yet
again not enough variety in the
visualization choices. Although
promising to everyone else who
witnessed it in action, PhonicFX
was deemed not quite ready for
the public. (As described above
in §5, the evolution of computer systems would soon make the
use of PhonicFX on the Onyx a
moot point.)
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9. The Future
The reliability and sustainability of the visualization cluster has allowed us to move
confidently forward with plans for future educational as well as artistic programming in
the dome. With additional volunteer training and support, Colorado Skies may become
an ongoing star talk that is officially open to
the public before the end of the year. We are
also starting to explore lectures using the same
software, but given by researchers in non-astronomical disciplines that have an Earth systems focus, e.g., geology, resource use, and climate change. In the wake of Gaia Journeys’
success, the Gates team has started establishing collaborations with visual artists, musicians, and 3D animators. Among the goals of
these artistic working groups are to nurture
and guide local talent; create the infrastructure necessary to test and implement novel
visualization technologies for the dome, and
create a work flow and process by which pilot
projects can be explored and developed, with
the best ones eventually promoted as future
public events for our visitors.
A cluster-based version of PhonicFX is being developed by N. Jenkins/Nebulus Design.
This newer incarnation will contain many
more visualization modules than had existed
in the previous release, with a rich set of user
options for each module. Additional source inputs will be available, as well as a host of new
control devices for mixing and navigating the
software visuals. We hoped to start testing an
early beta release by Summer 2007, and afterwards to begin a viability study of its use for
regular visitor programming.
IMAGE_PAN is the only significant piece
of software on the Onyx that does not have a
current analogue on the cluster. However, we
are working with Infiscape to help develop
the next generation, cluster-based version of
this tool. The new incarnation is called vPresent, and we have created a roadmap for its development, a detailed feature list, a website for
developers, and have started building its core
functionality with Infiscape.
Our plan for vPresent is ambitious: create a tool for immersive data presentations
as an Open Source project. The features that
are planned for vPresent will make it attractive for use not only by planetariums and science centers, but hopefully for those in the
arts and humanities communities as well. The
Open Source nature of the software will allow a wide range of interested individuals and
institutions to add to the project. Since such
development is best facilitated on the Linux
platform, we continue to see a parallel use of
both Linux and Windows-based visualization
clusters.
This broad focus of vPresent mirrors the
general philosophy of DMNS and the staff
who work with the Gates Planetarium. DMNS

has six broad core disciplines in its research
and visitor programs. Although space science and astronomy is one strong component, they are relative newcomers to a natural
history museum when compared to anthropology, geology, paleontology, and zoology.
As part of its decadal plan, DMNS will be installing new permanent exhibits on earth and
health sciences. By exploring media and experiences that are not restricted to space themes,
we can use the planetarium to test new ways
of teaching these other subject areas. In addition to providing new and provocative planetarium programs, they also inform staff on
how future exhibits can take advantage of
new visualization technologies. Our hope is
that such collaborative efforts will be fertile
enough to result in a new wave of pioneering
programs that continue to attract visitors to
the dome.
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The Influence of School Astronomy
Education on Astrological Belief
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Roots of Astrology
Astronomy and astrology have common
roots in early cultures, when men observed
the sky to find regularities for the explanation and prediction of the destiny of their civilisations. Later, since antiquity, today’s wellknown individual horoscope was developed.
When the assumptions of astrology–like the
geocentric conception of the world–were later rejected by science, astrology kept its old
traded methods and lost, therefore, more and
more of its connection to the present concepts
of the world. Astronomical knowledge contradicts today many of the approaches of astrology. Western astrology, upon which this study
focuses, has, in contrast to other traditions of
astrology (like Vedic astrology), no protection
from religion, as Christianity partly opposed
astrology as a product of pagan polytheism.
Therefore, astrology is less deeply implemented in the western world and in order to avoid
the stigma of superstition, its supporters often
refer to it as scientific.

Popular and Professional
Astrology and Belief
Today astrology can be divided into two
main fields: popular and the so-called professional or complex astrology. Popular astrology is to be found, for instance, in the newspapers and mostly uses as reference only the
birth sign, either basing predictions at random or on general ascriptions. Professional
astrology (note that there are differences between various schools of astrology) uses the
birth date and time of a individual and therefore the constellations, planets, and their relations to each other at the time of birth, to
make predictions for the individual instead of
for a group of people. Professional astrology
uses complex methods, works mostly outside
the public space, and gives people detailed orientation, which explains the high prices and
profits for astrologers, while popular astrology
fulfils mostly attempts at entertainment.
For teachers of astronomy, it might be incomprehensible at first glance why people
can believe in astrology. It appers that astrology belief is not a circumstance of intelligence;
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Abstract: Astronomy and astrology are seen as mutually
exclusive as most astrological assumptions are disproved by scientific arguments of astronomy.
However, pedagogy teaches that people
can bear contradictions. Therefore, the
question remains if people who were
taught knowledge about astronomy believe less in astrology than those who have
no knowledge in this field. It should be
solved in a master’s thesis, written within
the study of Science Communication at
Högskolan Dalarna in Borlänge, Sweden,
during an internship at the planetarium
and observatory K.E. Ziolkowski in Suhl,
Germany.
Inga Gryl

even well-educated people believe in it. There
exists many psychological mechanisms that
simplify belief and make astrology seemingly
trustworthy (see also Hergovich 2005).

Aim of the Study
These aspects lead to the research topic of
this study: is there is a difference between the
belief of students who have formal astronomy education at school and those students
who have not? A difference would imply that
when students learn about the scientific contents of astronomy, they see that this contradicts astrology and thus makes it less credible.
No difference either could mean that they
have not learned about astronomy in their
lectures, or that they can bear contradictions
between astronomy and astrology, like some
pedagogical theories state (see also Heidegger
1987). Therefore—beside other potentially influencing concepts—it also has to be looked at
if astronomical knowledge increases with the
amount of formal astronomy education.

Previous Study
A study with a similar topic was done by
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Wunder and Herrmann (1999) in Berlin, Germany, but it was carried out on adults of various ages. They did not find any significant
differences in the belief of people with and
people without astronomy education. This
new study asked students with much more
recent astronomy education and also tried to
differentiate between diverse approaches to
astrology in a qualitative way.

Methods
The most practical method was to survey
classes of students in the year before their astronomy education and other classes in the
year of their astronomy education, when
they had about half a year of education behind them. As the study could be conducted exclusively in German towns near Suhl,
this reduced statistical mistakes caused by differing curricula in different regions in Germany. However, it also reduced the scope of
generalisation of this study. With the permission of the school administrations, the headmasters, the teachers, the parents, and the students, quantitative questionnaires were filled
in by 134 students from four ninth grades—
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Figure 1: Astronomical knowledge, ranging from 0 = no knowledge to 15 =
maximum knowledge, measured quantitatively among groups with different amounts and kind of astronomy education. (Figure by author with SPSS
statistical software)

before astronomy education—and four tenth
grades. From this sample, 30 students of different opinions, classified according to their
questionnaire answers in order to ensure controversies, were selected; five students each
for six qualitative group interviews/discussions. The situation of the tenth graders had
to be differentiated even more in the analysis.
They had half a year of astronomy education
behind them, but one of the classes had the
double amount of lessons per week and therefore the amount of one year, which is equivalent to the regular amount of astronomy education in most parts of Germany. Two other
classes with half a year of astronomy education had used the local planetarium regularly
within their astronomy education, while the
other classes had not done so.

Findings
After analysis of the data, on one hand statistical methods for the quantitative data and
on the other hand, basic methods of classifying, discourse analysis, and hermeneutics for
the qualitative data and the combination of
both sources with triangulation, the results
show that belief is not abolished after astronomy education, but neither does it remain the
same. In contrast to the study of Wunder and
Herrmann (1999), astronomical knowledge
increases by astronomy education at school
(Figure 1).
This finding, in opposition to the Wunder
and Herrmann 1999 study, may be the result
of the much shorter period between astronomy education and inquiry, which reduces the

Figure 2: Astrological belief, ranging from 0 = no belief to 12 = maximum
belief, measured quantitatively among groups with different amount and
kind of astronomy education. (Figure by author with SPSS)

effects of forgetfulness. However, one year is
too short of a time to learn everything about
astronomy. The astronomical knowledge
learned is full of gaps. On the other hand, formal astronomy education seems much more
effective than the use of informal learning
sources by the students—including casual and
seldom planetarium visits. The planetarium
usage in astronomy education seems to have
—within this small sample—no positive effect
on the knowledge.
Astrology belief is more complex than visible at first sight. The students’ belief is vague
and full of doubts that rise with a growing
amount of astronomy education. Belief and
scepticism can therefore exist beside each other. The students’ belief in and opinion about
astrology is based on the mass media, which
provides horoscopes (firstly for entertainment and secondly for orientation) without
giving any detailed background information
about astrology. Belief can exist without background knowledge. In addition, astronomical
knowledge cannot cause contradictions when
there is nothing there (i.e. no knowledge about
the astrological system) to contradict. In other words, the students don’t know enough
about astrology for it to cause a conflict with
their astronomy knowledge. Even if students
are sceptical towards newspaper horoscopes
—which is the case for most of them to various degrees because they have learned about
psychological mechanisms that make people belief in horoscopes—many of them respect professional astrology because of its apparent complexity, its long history, and their
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own lack of knowledge about it. Some reported they would even try its services if they
could afford it. As the client depends completely on the astrologer in the interpretation
of his horoscope, this lack of knowledge could
lead to a danger of dependency and external
control. On the other hand, the students are
aware of the professional astrologer’s lack of
transparency and their faith in professional astrology decreases with the amount of astronomy education they have had. Therefore,
higher astronomy education develops strategies against this vulnerability, not just for astrology but in other areas. Scepticism increases with the development of scientific thinking
among older students.
These differences in the faith in astrology
are not significant in the quantitative data
(Figure 2), but are obvious in the qualitative
group interviews/discussions. It is also obvious that there are no differences in the belief
of students with half a year of education who
have used the planetarium and those who did
not, which should, however, not reduce the
importance of the planetarium for vivid illustrations of astronomical concepts. Instead,
this finding shows that the pure teaching of
astronomy does not touch astrological beliefs
that suffer from a lack of background information. Informal learning as well as individual planetarium visits also show no effects on
belief or scepticism.

Conclusion
While Wunder and Herrmann (1999) exPlease see Astrology on page 26
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1. Introduction

Nicholas Stroud

Meghan Groome

Rachel Connolly

Abstract: As the astronomy education community develops, a need has arisen for concrete
research and evaluation methodologies, especially within informal educational settings. We
propose one such methodology, action evaluation, which attempts to demystify the process
of research/evaluation and recruit as partners
those who are traditionally left out of this process. Based on the tradition of action research,
this methodology incorporates research/evaluation into the fabric of programs and places
the researcher/educator in a centralized role.
We provide concrete examples of tools that we
have used to enact this methodology and elaborate using three case studies from our work in
a museum.

Keith Sheppard

Reprinted with permission from Nicholas Stroud and Astronomy Education Review, Issue 2, Volume 5,
2006-2007; ©2007, Nicholas Stroud. Copyright assigned to the Association of Universities for Research
in Astronomy, Inc.
The latest issue of Astronomy Education Review, the web-based journal/magazine for everyone involved
in astronomy education and outreach, can be found at aer.noao.edu. AER actively solicits interesting papers and articles on all aspects of space science education and outreach. AER is particularly interested in
increasing the number of papers relating to education outside the formal classroom. The site gets between 150,000 and 200,000 hits per month from 91 different countries. Editors are Sidney Wolff and
Andrew Fraknoi.
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Astronomy as a subject area has had a long,
interesting history spanning the formal and
informal education worlds. In the late 19th
century, astronomy was commonly taught in
high schools and academies, and a majority of
students took it is as a course (Rorer 1906). It
was, in 1876, for example, an acceptable subject for admission to Harvard University
(Broome 1902). When the high school curriculum moved toward greater standardization,
astronomy as a formal course essentially disappeared. Initiating this standardization was
the Committee of Ten, appointed by the National Education Association (NEA) in 1892 to
investigate “the general subject of uniformity
in school programmes and in requirements for
admission to college” (US Bureau of Education
1893, 3). Mythology around the topic suggests
that no astronomers were invited to the 1892
Committee of Ten meeting (Bishop 1977), and
thus, more predatory subjects quickly filled
the void. However, William W. Payne, an astronomy professor from Carleton College, was
present at the Physics, Astronomy and Chemistry subcommittee and did endorse its recommendations, though he left early (US Bureau of Education 1893; see Note 1).
As Marché (2002) has noted, astronomy as a
core high school subject became displaced as
a result of a combination of factors, not just
because of the recommendations of the Committee of Ten. The widespread adoption of the
elective system in schools, the decline of mental discipline pedagogy, the increased popularity of laboratory-based science instruction
over the prevalent textbook-recitation methods used in astronomy classes, and the influ-
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By the early 1910s, the widespread adoption of the Carnegie Unit, with its “one science
for one year equals one credit”
equation, spelled the death of
formal astronomy education.

Photo by Jessie Shanks

ence of the language-dominated Committee on College Entrance Requirements (NEA
1899)—all these factors contributed to the
demise of astronomy as a core topic in high
school. Displaced from high school studies, it
never became a college preparatory subject.
By the early 1910s, the widespread adoption
of the Carnegie Unit, with its “one science for
one year equals one credit” equation, spelled
the death of formal astronomy education. As
an unelected elective, its enrollment quickly
declined (Rorer 1906). Eventually the content
became dispersed into other science courses
such as physics and earth science, and most
students would come to learn about the subject in informal educational contexts. It was
not until the launch of Sputnik that astronomy would once again start to be found in formal high school courses (Marché 2001). Despite the few opportunities that students have
to learn astronomy in formal K–12 settings,
the situation does begin to look up in college.
By the time students enter college, almost 25%
of college students elect to take an astronomy
class (where available) even though it is not
a required course (Fraknoi 1995; Association
of Universities for Research in Astronomy
[AURA] 2006). The effect of this delay on science and astronomy interest and career choices is unclear and is an issue that needs further
study.
Even though its history in formal educa-

tion is marked by lapses, astronomy has lived
on with great vigor in the informal education
sector. The brief history of formal education
above serves to highlight the importance of
informal education in astronomy education.
For many, informal education opportunities
offer the only chance for exposure to, and exploration of, the tools, methods, and understandings of our universe.
While there are many similarities between
formal and informal learning environments
(Dierking 1991), thinking of the two as separate is useful in acknowledging the different ways that students are exposed to astronomy. Because most of a student’s life is spent
outside classrooms, it makes sense that learning in informal educational environments is
increasingly acknowledged as a key to understanding how students do or do not become
scientists (Dierking et al. 2003; National Research Council 1996; National Science Teachers Association 1998. Even with calls for research into these aspects of an individual’s
learning, few studies have focused on the informal learning experiences of students (Fadigan & Hammrich 2004), especially in the field
of astronomy.
1.1 Informal Science Education
Informal education has its beginnings in
the long-established field of museum education (Dierking et al. 2003), and many learn-
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ing theories and researchers from this arena
have become leaders in informal science education. This growing branch of science education was officially recognized in 1998 by the
NSTA as “often the only means for continuing science learning in the general public beyond the school years” (1998). One year later,
the National Association of Research in Science Teaching (NARST) established the Informal Science Education Ad Hoc committee to
focus on out-of-school science education. In
their policy statement, they define “informal
science learning” as “science learning that occurs outside the traditional, formal schooling
realm” (Dierking et al.).
For the purpose of this article, we define “informal astronomy education” as any instance
in which astronomy is taught and learned outside of formal educational settings (most notably schools). This includes outlets as varied
as museums, after-school programs, science
clubs, homes, and amateur astronomy association events. Although a range of educational research has been conducted in these varied settings, a coherent set of methodologies
has yet to be developed. To strengthen the research base and to support the development
of a professional, scholarly, and robust informal astronomy education community, this
article describes a selection of methods and a
functional framework for facilitating such research.
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of traditional research and evaluation in as1.2 Toward a Working Methodology
tronomy education to include knowledge creAlthough there are varied approaches to
ation and program improvement as essential
educational research (Keeves 1997), we highfeatures of programs. Doing so connects the
light one specific type, action research, that
research and evaluation to direct improvewe believe is especially applicable to informents in programs and practice, and we label
mal astronomy education. Action research
this methodology action evaluation.
is defined as research that leads to change in
In distinguishing action evaluation from
practice through an immediate feedback cyformative, process, and summative evaluacle that alternates between action and study
tion, we identify two unique features. First, acof those actions (Dick 1999). In formal education evaluation incorporates evaluation as an
tion settings, action research is often thought
ongoing and natural component. In traditionof as small research projects conducted with
al evaluations, assessments are distinguished
or by teachers in order to improve some elefrom program activities to separate the obment of their teaching (Keeves 1998).
ject of study and the evaluator. In the case of
Action research has yet to make a signifiaction evaluation, assessments are instead an
cant impact on informal science education,
essential feature of programs and are often
though such research is often conducted
adapted versions of activities already in use.
without labeling it as such. Examples include
Embedding evaluations in the fabric of a
marketing and attendance surveys used to improgram allows the researcher-educators to
prove a program, satisfaction surveys given at
weave assessment into their practice, essenthe end of an exhibit to inform future exhibtially making their practice both a product (of
it design, and focus groups that seek to underan assessment and implementation cycle) and
stand how visitors react to exhibits in the formative stages of development.
Action research occurs, for example, when an institution or
individual collects the data,
uses the data to make some
sort of change, and then continues the cycle of iterative
evaluation. What we hope
to document and encourage
is the adoption of action research techniques by individual educators in informal settings.
Using an action research
framework, we seek to encourage educators to view educational research as an appropriate mechanism for improving
understanding and impleFigure 1. Model for Action Evaluation
mentation of informal astronomy education programs. Second, we encourage researchers
a process (of instruction). This leads to the secto view their research participants as visitors
ond unique feature of action evaluation: the
and students, and not as subjects to be studied
placement of the researcher-educator into a
from a distance. With these goals in mind, the
centralized role within the evaluation proresearch methodology we suggest has two esgram. Action evaluation places the researchsential characteristics: (1) research/evaluation
er-educator inside the loop of evaluation and
methods are embedded in the learning experiimplementation throughout the course of a
ence, and (2) research/evaluation is carried out
program, resulting in a dynamic and continwith participants, not on them.
ual reevaluation of program activities. Consequently, the researcher-evaluator is part of
2. New Methodology: Action
the evaluation, improvement, and knowledge
Evaluation
creation cycle and plays a central role in the
For research to be valued, it must have an
program (see Figure 1 for a visual representaimmediate and real influence on those who
tion and summary). This article exemplifies
seek to use it (Greenwood & Levin 1998). To
this methodology by documenting a number
address this concern and to meet the need
of tools that an informal astronomy educator
for program evaluation, we propose a way of
can use to create his or her own feedback cyworking that creates a dynamic cycle of procle and thus improve his or her program ofgram evaluation, improvement, and knowlferings.
edge creation. This cycle builds on the goals
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Validity and reliability are important concerns when developing new methodological
approaches, assuring that the research is robust and authentic. Of central importance is
maintaining a match between the methods
and the underlying ideas being explored. A
simple method of maintaining validity and
reliability while “in the field” conducting action evaluation is to follow rules laid out by
Wolcott (1990):
1. Talk little, listen a lot
2. Record accurately
3. Begin writing early
4. Let readers “see” for themselves
5. Report fully
6. Be candid
7. Seek feedback
8. Try to achieve balance
9. Write accurately
We have adopted these rules into the feedback cycle of action evaluation and emphasize their use for those who traditionally do
not engage in education research. By bringing partners
into the research practice, we
aim to demystify research for
these partners and encourage
them to think of it as a series
of actions and behaviors.
As a methodology, action
evaluation faces many of the
same validity and reliability
concerns of other first-person
research methodologies. To
address these concerns, action
evaluation (besides following
Wolcott’s nine rules) requires
the adaptation of research
tools and questions based on
unexpected observations and
outcomes. Through this constant reevaluation, a research
team is able to maintain a
match between what they
are studying and the methods used to study
it (i.e., methodological alignment; Hoadley
2004), thereby addressing some of the threats
to validity often encountered in experimental and quasi-experimental design research. As
tools and questions are adapted, researcher-educators can strive for external reliability by
providing accurate descriptions of their role
in the situation, the method by which participants were chosen, the social context of the
situation, underlying assumptions and theories used, and their methods of data collection
and analysis (LeCompte & Preissle 1993).
Using the spectrum of informal astronomy
opportunities offered at a large natural history
museum in the northeast United States (hereafter “the museum”), we illustrate this methodology in two phases. First, we describe a set
of easy-to-use educational research tools for
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use within informal learning environments.
Then, we illustrate their use in three case studies taken from informal astronomy education
programs.

3. Research and Evalucation Tools
To provide concrete examples of how specific research tools can be used in an informal
learning environment to practice action evaluation, we describe a set of methods that have
been used in museum programs for evaluation and research purposes. Each of the methods was chosen to fit a specific program, and
we describe this rationale as part of a short
synopsis of the tool (see the appendix for an
overview of the tools).

es). It is most useful for individuals with at
least some background experiences in science
but could be used as early as middle school
age. As with the open-ended written responses, this method is useful for participants to
make meaning of their experiences with science by reflecting on them and is also useful
for program staff to find out what experiences
(if any) resonate with participants.
3.3 Reflective Journal
A reflective journal can be used to identify
significant events in individuals’ experiences
during a program. We used this method successfully in a high school internship program,
having interns reflect on their daily activities.
In these reflections, interns wrote about experiences or thoughts pertaining to the internship, providing a unique inside view of their
experiences. This inside view helped program
staff adjust their weekly activities and practices, and acted as an asynchronous communication tool between staff and interns. The journal was kept as a public document to which all

class, or students could arrive with them preshuffled.
This technique has a number of limitations,
including the amount of time it takes to create the cards and the issue of access to a bank
of frequently asked questions. However, the
technique also offers flexibility and can be
used in long- or short-term programs with students of any age (cards could even have pictures for students who have not yet learned to
read). The cards can be sorted by students to
determine their interest level or level of content knowledge, and students can eliminate
cards that they are not interested in or cards
on topics that they “already know everything
about.”

3.5 Recording Oral Questions
3.1 Open-Ended Written Responses
In a classroom-based museum program, we
One method of collecting data about stuwere able to pay special attention to recorddents is to ask them to write answers to carefuling oral questions in field notes by dedicatly selected written questions. For example, in
ing a specific researcher to the task. Field notes
one museum program, we asked participants
included general context notes such as classtwo questions: (1) “Describe any recent experoom activity, actions of the
riences that have changed
participants, and forms of paryour view of science and exticipation. Although having a
plain how your views have
dedicated in-class researcher
changed,” and (2) “Explain
is not an option for every inhow and why you view yourformal astronomy program, a
self as a scientist.” These quessimilar result can be accomtions were meant to provide
…science autobiographies present anplished with a voice recorder
participants with opportuniif a researcher cannot be presties for self-reflection and aid
other method for individuals to write
ent. This allows students’ oral
our research and evaluation
about their interactions with science…
questions to be logged even
of the program. The strength
though the educator may be
of such a method lies in its
unable to write them down
balance between structured
as they are asked. These quesand unstructured responses,
tions can be used in two difproviding the openness of a
ferent ways: (1) to gauge stunarrative with the organizadent interest in particular
tion of a question-and-answer
topics (see Good et al. 1987)
format. These types of meaand (2) to direct future classes
sures are most useful for midtoward students’ interests and
dle- and long-term programs,
to address frequently asked questions and miswhere such responses can be used to adapt ac- interns had access, and we encouraged them
conceptions.
tivities midstream.
to read it, creating a social vehicle for both
written and oral discussions. Because of the
3.2 Science Autobiographies
social nature of such entries, there will likely 3.6 Question Book
In the same classroom-based program in
Similar to the open-ended written responsbe a certain amount of social editing, but the
which we recorded oral questions, we adaptes, science autobiographies present another
strong sense of ownership should counteract
ed students’ notebooks to include a section
method for individuals to write about their
such tendencies. This method is best used in
to capture written questions. Typically, stuinteractions with science (Koch 1990). In the
programs with sustained activities over time
dents used notebooks for completing work
same museum program in which we used
so that the input can be used for adapting proand projects, pasting items into the book to
open-ended written responses, individuals gram activities.
create a portfolio of their work and activities.
were instructed, “write your science autobiTo adapt the books, we created both a dediography,” and were told, “it should be an ac3.4 Question Decks
count of your life as a scientist, starting as far
As we designed one of our programs, we rec- cated question section in the back of the notebook and a “safari” question page for each
back as you deem important to give a full acognized the inherent value of questions but
trip (safari) through the museum. During the
count, and projecting into the future as far as
also the need to find out about student interyou can imagine.” This method has the addi- est (in younger students) in a timely fashion. classroom portion of the program, students
used their book for activities and to record
tional benefit of describing important events To do this, we created decks of question cards
any questions that they had. Using a physical
in the development of an individual’s attitude
for each topic in the program. These card
notebook for students to record written questoward science through a personally con- decks contained frequently asked questions,
tions was very useful for the classroom-based
structed history (as opposed to the prompted
and the students could shuffle through them,
program and has also been used with success
responses from open-ended written responsthe teacher could go through them with the
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in middle school science classes (Groome, Rivet, & Suh 2005).

and knowledge levels. In one such program,
all participants were given a deck of question
cards when they entered the program. The
4. Case Studies
decks were composed of 10–15 cards, each of
Within the wealth of astronomy programwhich contained a question about the proming and correspondingly broad range of regram topic. The questions addressed varying
search and evaluation tools found in the mulevels of knowledge of the topic (e.g., “Why
seum, we want to highlight three methods in
is Mars red?” “What is on the surface of Mars
more detail. These practical descriptions are
that causes it to appear red?” and “Are the red
meant to provide sufficient contextual inforrocks on Mars made of the same elements as
mation for others to find commonalities with
the red rocks here on Earth?”). The questions
their own programs and be able to implement
also addressed the breadth of content in the
a duly altered tool in their own work.
program and included questions on aspects of
the topic (e.g., Mars) that would be covered in
4.1 Reflective Journal
the program.
4.1.1 The Method
Participants were given instructions to sort
When working with long-term programs,
the questions into three piles: (1) “I want to
especially ones with activities that take place
know more about that,” (2) “I’d rather learn
at different times, like those in an internship, a
about something else,” and (3) “I know everyreflective journal can be extremely useful for 4.1.3 Implications
thing there is to know about that topic.” Durthe participants (e.g., interns), those running
By incorporating the reflections of interns,
ing the introductory time in class, the educathe program (e.g., staff), and those interested in
the researcher-educators involved in the pro- tor looked through the participants’ piles of
assessing the program (e.g., recards and noted questions that
searchers). It is most effective
they were interested in, topics
with high school age and oldthat they felt they knew aler, when individuals can be
ready, and finally, topics in
thoughtfully self-reflective.
which they were uninterested.
…we hope that informal educators
4.1.2 Using It
From the initial sort, the
share their successes and failures with
During a seven-week high
educator could make a numschool internship program,
ber of assumptions about the
peers so that we as a community can
we used a daily reflective jourrange of students in the class.
learn from one another and continue
nal to record interns’ insights.
If the students choose a wide
to strengthen our practices and knowlThe internship was strucvariety of questions that they
edge.
tured around three activity
are interested in, the educator
carts that included numermay choose to cover a widous hands-on, participatory
er variety of content in less
experiments and demonstradepth. On the other hand, if
tions that illustrated various
the group puts many of the
ideas found in the museum
cards in the “I know every
halls, themed broadly around
thing there is to know about
the topics of light, telescopes,
this topic” pile, the educator
and planets. The activity carts provided a bagram were able to continually adapt the promay consider increasing the content level of
sis for other internship activities and a touchgram activities at the same time that they
the course. Another possibility is that many
stone for interns’ interactions with the public,
were creating institutional knowledge for the
students are interested in one particular toppeers, museum scientists, and program staff.
design of future internship programs. In this
ic; that too would appear in the cards because
Because we knew that interns’ interactions
way, the knowledge gained from the reflecmany students would place questions about
with visitors would be an important part of
tive journals was used during and after the in- the particular topic in the “I want to learn
the internship experience, a means for them
ternship to inform the practices of researchermore about that” pile. This may indicate to
to reflect on their experiences was built into
educators and interns.
the educator to go into more depth for that
the program activities. After interns worked
particular topic.
on an activity cart, they wrote a short reflec4.2 Question Decks
tion about that day, including whatever ideas
4.2.1 The Method
4.2.3 Implications
they thought important to pass on to other
In a one-shot workshop-type program,
Although this method will provide inforinterns. This journal was kept as a public docquestion decks can provide a quick and easy
mation about a specific group, it can also help
ument so that all interns, as well as program
way to evaluate an audience’s interest and
inform and transform programming. If the
staff, had access to their insights.
knowledge level. They provide the educator
arrangement of the cards and any resulting
As a research tool, the reflective journal
with an opportunity to tailor the program to
patterns are recorded (perhaps children conwas useful on three different levels. First, it althe specific class, gearing activities toward the
sistently want to hear more about rocks on
lowed program staff to evaluate the day-toknowledge and interests of the group.
Mars), these patterns can be taken into considday operations of the activity carts and to aderation when creating or adapting a program.
dress any issues that arose in a timely fashion.
4.2.2 Using It
A final note concerning the question decks:
By having interns write about their daily exAt the museum, we often have programs Not all students participate at the same levperiences, program staff were able to quickly
with children and adults of unknown interest
el or frequency. If there are a large number of
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and efficiently identify interns’ concerns and
ideas and address them in a constructive fashion while the internship was still occurring.
Second, interns used the journal as a vehicle to
communicate with the other interns, whom
they saw only once a week. Using youth language, they sometimes held discussions not
directly related to their time on the carts but
that were nonetheless a part of what they experienced as the internship. Third, the journal provided an intern’s perspective on the internship experiences, giving a voice to ideas
that they deemed important or worthy of discussion. Hearing an insider’s point of view afforded us (program staff and researchers) a rich
description of how interns were experiencing
the internship, in contrast to a researcher’s
voice as an outsider.
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students, an educator may take the opportunity to gauge the knowledge and interest of
the quietest students by paying special attention to their decks. This will allow the educator to hear the voices of more types of students—both those who participate orally and
those who do not.
4.3 Recording Oral Questions
4.3.1 The Method
Student questions can provide a window
into students’ thinking, and recording them
provides a concrete record for educators and
researchers—a potentially valuable source of
information during the planning and implementation of programs. Oral questions are
particularly useful in shaping the learning environment (van Zee et al. 2001), and creating
a method to capture them is therefore a fruitful exercise.
4.3.2 Using It
During a six-week classroom-based afterschool program at the museum, we used a
dedicated researcher or a digital voice recorder to record student questions. The educator
was often not in the position to address all student questions at one time or remember them
to address in the future. Recording their questions therefore allowed for the review of topics of interest to the children and of misconceptions that may have arisen from the class
discussion or content.
Recording was undertaken in two ways. In
many classes, an educational researcher was
present to make transcript-quality notes of
the children’s questions and the educator’s responses. When the researcher was not available to observe the class, a digital voice recorder (an iPod with an iTalk microphone) was
placed on the floor next to the educator to record the class. After the class, the audio recording was reviewed, and questions were turned
into written transcripts. The audio was then
downloaded onto a computer and burned to
a CD for archival purposes.
An example of how this technique was used
to strengthen a program comes from a class in
which the topic was “What is a planet?” During the class, the children had many different ideas and were very passionate about the
topic, especially the issue of whether Pluto
should be classified as a planet. After reviewing the audio recording, individual answers
regarding the Kuiper Belt, the Oort Cloud, and
the icy nature of Pluto showed confusion not
originally perceived by the educator during
the class. These topics then served as a starting
point for the next class discussion.
For further research into children’s ideas and
interests, a class program can be approached as
a large focus group, and oral questions can be
recorded to capture the topics and questions
that arise. The kinds of questions that a par-

ticular program generates can give you insight into its accomplishments. For example,
if the goal of your program is to change participants’ conceptions, then you can look for
evidence of this in their questions (e.g., more
higher-order questions). If, on the other hand,
all the questions are lower order, operational
questions (e.g., asking the name of a planet),
then you might wish to reconsider the learning goals or methods of your program.
4.3.3 Implications
Student questions were used in two slightly
different ways. First, we used the data to gauge
student interest in particular topics (see Good
et al. 1987). This was useful for both the educator and students because instruction and program content could be tailored to reflect the
specific topics most interesting to students. In
this way, the teaching and learning were customized for the participating students while
maintaining a close match with the planned
curriculum.
Second, the data were used to design future
classes to fit students’ interests and to address
their frequently asked questions and misconceptions. In planning for future classes in this
program, we also sought to create an institutional memory of students’ interests. This allowed us to create better programs that reflected the interests of, and best instructional
practices for, our local audience.

5. Conclusion
It is becoming increasingly important for
informal educators to be able to evaluate
their own programs. As informal educators,
their toolbox may be limited to only formative and summative evaluations or, in some
rare cases, process evaluations. We hope that
the introduction of action evaluation as a research methodology to improve programs in
real time will encourage informal educators
to try out additional tools. Equally important,
we hope that informal educators share their
successes and failures with peers so that we
as a community can learn from one another
and continue to strengthen our practices and
knowledge.

Note 1
Payne left the subcommittee meeting at
the end of the second day (US Bureau of Education 1893, 117).
The Physics, Chemistry and Astronomy
subcommittee made 22 recommendations in
answering the questions set by the Full Committee of Ten. Three of the recommendations
related specifically to astronomy and are quite
telling in their advice:
9. That Astronomy be not required for admission to college.
10. That when the high school course is four
years, an elective in astronomy be offered.
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Time: five recitations per week during a period of twelve weeks.
11. That the study of astronomy should be
by observation as well as by class-room instruction. (US Bureau of Education 1893, 118)
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Length of Program
Methods
Open-ended Written Responses
Science Autobiographies
Reflective Journals
Question Decks
Question Books
Voice recording
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People
to administer
to read
to read and monitor
to administer and sort
to read and record
to record and transcribe

KEY
z = best
 = okay
{ = not useful/practical
$ = little to none
$$ = around a few dollars per person
$$$ = specialized equipment needed
short-term = few minutes to one day
long-term = multiple days to multiple years

1
2
3

E.g., families
Grade 3+
Parents can record questions for young children

Astrology, continued from page 19
plain most of the belief in astrology with superstition, belief in astrology also has to be
examined against a lack of knowledge about
astrology and a lack of application of astronomical knowledge on astrology. This application is only done among students with the
highest amount of astronomy education and
shows for them that first, contradictions can
exist, and second, that they are reduced by deconstructivism with the replacement of old
beliefs by new knowledge. Therefore, an enlightened attitude towards astrology can only
be brought by a critical discussion of the astrological system and its cultural development
and a comparison of its assumptions with astronomical knowledge. It is not enough to
teach astronomical knowledge. Astrological
knowledge has to be taught in a critical way
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to reduce its influence rightfully to what it is
today: entertainment with a long and culturally meaningful history.

express my thanks to all the students who participated in the study.
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President’s Message
ums will benefit from association with an international organization and gain a broader
perspective from interacting with other professionals in their field.
The International Planetarium Society anticipates a long and productive collaboration
with its first South American Affiliate.

Egypt is Destination in 2010

Susan Reynolds Button
Quarks to Clusters
8793 Horseshoe Lane
Chittenango, NY 13037 USA
(1) 315-687-5371
(1) 315-263-1985 (cell)
sbuttonq2c@twcny.rr.com
IPS 2007 Council Meeting
Council enjoyed a productive and exciting meeting at the Rio de Janeiro Planetarium in Brazil 3-4 August, thanks to the amazing hospitality and support of our Brazilian
colleagues. We express our heartfelt gratitude
to the following people, who are now part of
our international family; they worked so hard
to assist us and provided everything we needed and more:
Carmen Ibarra, president of the Planetarium Foundation; Ormis Rossi, planetarium director; Fernando Vieira, manage; Nuno Caminada, technical engineer; Alexendre Cherman,
astronomer; and Luiz Sampaio, Zeiss representative (Omnislux).

Council was very pleased to receive three
exceptional conference bids for 2010. We had
the enviable but difficult job of choosing one
of these remarkable sites as the winning bid.
After hearing presentations from each, we
went into closed session and it took one hour
to consider the details of each bid, to carefully
to make our decision and vote.
Council voted to award the winning bid to
Alexandria, Egypt, and thus set another precedent: we will be meeting in an entirely new
region.
We would like to congratulate each bidding location for presenting very strong bids
and giving us such a difficult task. We have invited Dr. Jin Zhu (representing Beijing, China)
and Dr. Jacques Guarinos (from Saint-Etienne,
France) to bid again in the future because IPS
members would certainly benefit from attending a conference in both of those exciting venues.
We look forward to hearing more from Dr.
Omar Fikry as he formulates final plans for
our visit to Egypt.
Members can look forward to more news
from this Council meeting in IPS News and in
the next President’s column.

IPS Conference 2008
Marvelous plans for our conference in Chicago are underway and the offerings of speakers, papers, workshops, activities, and the location make it very worthwhile for members to
attend. Council will find out more details during our meeting in Rio de Janerio and you can
find the latest information posted on the conference website: ips2008.org.
A serious problem with hotel availability did occur and was resolved. Our host, Paul
Knappenberger, president of Adler Planetarium, wrote:
“When it was time to sign a contract guaranteeing the rooms for our conference, we
contacted the hotels that had previously expressed an interest and had the ability to accommodate our 2008 conference. We found
that 15 other conferences had been confirmed
in Chicago for June 2008 with a total of over
76,000 delegates. The week of June 15-20 included conferences of the American Medical Association and the Salvation Army. The
availability of hotel meeting rooms and exhibit spaces required by IPS was extremely
limited that week, and those rooms that were
available were expensive. We have quotes for
rooms of over $300 per night during the week
of June 15-20, but not sufficient meeting room
or exhibit spaces.
“Since Adler has hosted multiple conferences over the past several years (including
co-hosting this May’s American Association
of Museums Conference with over 6,000 delegates), we were able to negotiate an exceptional rate of $159 per night per single and
$179 per night per double during the week of
June 27 through July 2 at one of the best hotels near the Adler. It is the Hyatt Regency Mc-

Brazil becomes newest affiliate
We are pleased to announce that at this
meeting, Council voted to accept the Association of Brazilian Planetariums (ABP) as an IPS
Affiliate. The president of the ABP is Michel
Sauma and Alexendre Cherman, ABP’s scientific director, is now their IPS affiliate representative. By having a voting member on
Council, the ABP can affect the business of the
IPS and bring its concerns to colleagues in the
international community.
As an active and long standing association,
the ABP will be an asset to the International
Planetarium Society and Brazilian planetari-
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Susan Button presents Michel Sauma (left) and Alexendre Cherman with a certificate of welcome from
the IPS. Photo by Martin George
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The stark beauty of the observatories and the mountain peak above the clouds is amazing. The twin Keck domes are at left; the NASA Infrared Telescope Facility, a 3.0-m infrared telescope operated by University of Hawai’i for NASA, is at right. Photo by Susan Button

Cormick Place, where we have now guaranteed 285 rooms minimum for the conference.
They have worked with us to make available
our estimated number of meeting rooms and
exhibition spaces, which are very conveniently located off the main lobby. This location is
an excellent choice for our conference and is
within easy reach of the planetarium for sessions in our domed theaters. These room rates
are lower than the estimates we received when
we originally contacted them about hosting
the Conference.
“The fortuitous advantages of the new dates
are that the ‘Taste of Chicago’ will be in full
swing nearby on the lakefront for conference
delegates and their families to enjoy, there is a
spectacular fireworks display on the evening
of July 3 for those folks who choose to stay
over an extra day, and we’ve avoided the conflict with the 5th Science Center World Congress in Toronto the week of June 15-20.
“I sincerely apologize for any inconvenience or problems that the shift in dates may
cause, especially to the SEPA group. Fortunately, there are over 11 months before the conference convenes, which should allow plans to
be made around the new dates.”
Council realizes that this is a serious change
and may cause an inconvenience for some of
our members who have made other commitments for these dates and we sincerely apologize for that. Given the lack of rooms and
meeting space we would have had to change
venues completely if we did not change the
dates.
As required by our Standing Rules, Council
members voted on the change in conference
dates and by an overwhelming majority, decided to change the 2008 conference dates to
June 27-July 2, 2008. Please save those dates on
your calendars; we hope you can attend this
exciting conference.

Officers Meeting
Throughout the year, IPS officers are in
constant communication with each other,
as well as with Council and committee members. Each year it has proven to be necessary to
meet together in person to concentrate efforts

and more efficiently attend to IPS business.
Officers met at the Imiloa Astronomy Center
in Hilo, Hawaii at the end of June. Treasurer/
Membership Chair Shawn Laatsch now works
at this center as the planetarium director. We
worked together for two very full days with
President-Elect Tom Mason, who could not attend this meeting, talking with us for several
hours from his home in Ireland by computer
through the free Skype program. The time difference between Hawaii and Ireland meant he
had to stay up very late!
We were able to address a large variety of issues and prepare several documents for Council members’ consideration, as well
as prepare a comprehensive
agenda for the August Council meeting in Rio.

submm.caltech.edu/cso)
• University of Hawaii 2.2-meter telescope
(www.ifa.hawaii.edu/88inch) and University
of Hawaii 24-inch telescope (www.astro.uhh.
hawaii.edu/NewEducationalTelescope.php)
• Joint Astronomy Centre (www.jach.hawaii.edu)
• Gemini North Telescope (www.gemini.
edu)
• Subaru Telescope (www.naoj.org)
• W. M. Keck Observatory (www.keckobservatory.org)
• Submillimeter Array (sma-www.harvard.

MKOOC
Thanks to Shawn, IPS officers were invited to join a
meeting of the Mauna Kea
Observatories
Outreach
Committee (MKOOC) and
network with representatives from the participating
Observatories. After Shawn
introduced us, the chair, Inge
Heyer, explained who the
MKOOC members are and
their mission. “The Mauna
Kea Observatories Outreach
IPS Officers (from left) Lee Ann Henning, Susan Button, Marin George
Committee (MKOOC) coand (far right) Shawn Laatsch and Dr. Hiroko Shinnaga (to left of
ordinates and organizes the
Shawn) stand in front of the Caltech Submillimeter Observatory.
collective outreach efforts
Photo by Tom Button
of the Mauna Kea Observatories, and acts as a forum
edu)
for the observatories, related organizations,
Other participating members include:
and the Visitor Information Station (VIS) to
• Visitor Information Station
discuss outreach activities.”
• University of Hawaii at Hilo Physics and
Observatory members of the committee
Astronomy Department
are:
• University of Hawaii Institute for Astron• NASA Infrared Telescope Facility (irtfweb.
omy
ifa.hawaii.edu)
• Office of Mauna Kea Management
• Canada France Hawaii Telescope (www.
• Mauna Kea Observatories Support Services
cfht.hawaii.edu)
• Mauna Kea Astronomy Education Center
• Caltech Submillimeter Observatory (www.
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I, in turn, shared the mission of IPS and
some of the ways we hope to collaborate with
scientists and astronomers in the field. One of
the most important ways we can help each
other is to publicize each other’s good work
and exchange expertise in our various fields.
MKOOC members were astonished at all that
we do and were very pleased at the prospect
of collaborating. They also now view IPS as a
valuable outreach vehicle for informing the
public about science and the work performed
at the observatories. The opportunities are
vast for IPS members to tap into resources that
MKOOC can provide to us with their already
existing outreach initiatives and new projects
that we can develop together.
Contact: Inge Heyer, science outreach specialist and chair of Mauna Kea Observatories
Outreach Committee; phone (1) 808-969-6524;
email: i.heyer@jach.hawaii.edu; MKOOC website: mkooc.org.

Mauna Kea Observatories
Again thanks to Shawn and the staff of
three telescopes, officers were able to visit
the Caltech Submillimeter Observatory, the
W.M. Keck Observatory, and the Gemini Observatory on the Monday after our weekend
officer’s meeting. We had an excellent guide,
Kirk Pu’ouhau-Pummill, who drove us from
the visitor center to the peak and made sure
we were not experiencing ill effects of the altitude. He became very important to us! He also
took the time to let us enjoy the views, as he
has photographer’s eyes and knew how important it was to us. The drive to the summit
was truly amazing and the sight of all of the
observatories on the peak above the clouds
was awesome and a very emotional experience for me. Aside from the stark beauty, impressive human accomplishment of building these instruments on this peak, and the
work being done there, I was impressed by the
mindfulness and reverence for the sacred history of Mauna Kea.
Each observatory is special in its own way
and I hope to have comments in future columns from a representative of each telescope
to explain the unique qualities of these powerful instruments. So, I will not expound on
all that we learned, but make just one or two
points about the experience.
Three observatory guides provided superb
outside and inside views of the equipment,
procedures, philosophy, and missions of their
observatories. We first visited with Dr. Hiroko
Shinnaga as she explained the work done at
the Caltech Submillimeter Observatory. We
were able to see into the opened dome and
had a great view of the 10.4-m Leighton radio
dish because some instruments were being
repaired at the time. Dr. Shinnaga explained,
“Approximately 55% of the nights are allocated to observers outside the Caltech communi-
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ty each year. The University of
Hawai’i and the University of
Texas are part-time partners,
each receiving 10% time.”
Next we visited the W.M.
Keck Observatory with Laura
Kinoshita as our guide. It was
exciting to walk the catwalk
around a 10-m mirror and
to be able to see its famous
36 hexagonal segments. We
were informed that observing
time on the Keck telescopes is
available to members of seven
communities: the University
of California, the California
Institute of Technology, the
University of Hawaii, NASA,
the National Optical Astronomy Observatory through
the National Science FounJean-Charles Cuillandre, CFHT astronomer; he’s working on a film
of Mauna Kea by integrating time-lapse photography and CFHT imdation’s Telescope System Inages. Photo by Susan Button
strumentation Program, the
Gemini community through
an observatory exchange
of up to five nights, and the
Subaru community through
an observatory exchange of
up to five nights.
The third observatory we
visited was the Gemini, where
Kirk was our knowledgeable
leader, and we were privileged
to see workers go through
their end of the day test of the
dome and the massive telescope in preparation for that
night’s observers. Just like in
our planetariums, when the
dome moved, we thought we
were moving! Kirk explained
that Gemini was built and is
operated by a partnership of
seven countries: United States,
United Kingdom, Canada,
From left, Mary Beth Laychak, Liz Bryson, and Susan Button in the
library for the Canada-France-Hawaii Telescope. As librarian, Liz
Chile, Australia, Brazil, and Arplays a vital role in providing outreach. Photo by Tom Button
gentina. Any astronomer in a
partner country can apply for
time on Gemini, which is allocated in accorCharles Cuillandre, at the CFHT base facility.
dance with the amount of financial support Liz and Mary Beth gave us a tour of the beauprovided by each country.
tiful building that houses the offices of astronAll of these observatories have extensive
omers and other staff as well as the library. Afoutreach programs and staff who make it poster graciously treating us to a delicious lunch,
sible for IPS to network with them and share we were invited to view a video that Jeanexpertise through the Mauna Kea ObservatoCharles is producing. It incorporates amazing
ries Outreach Committee. We look forward to
time-lapse photography and visuals from the
a long and fruitful collaboration with these
CFHT that makes this film, when completed,
special people!
possible for use in museum kiosks or planetarium shows. This is Jean-Charles’ second video;
Canada-France-Hawaii Telescope
the first is called Mozart and the Dolomites-A
On Tuesday, my husband and I traveled Visual Score of Mozart’s Requiem. For a sample
from Hilo to Kamuela (Waimea) and visitview of that film, go to www.youtube.com/
ed with Librarian Liz Bryson, Service Observwatch?v=YM4dnEr-QpI.
er Mary Beth Laychak, and Astronomer JeanAfter loading us up with some fantastic pic-
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ture calendars, posters, and a DVD that Liz put
together called Gathering the Forgotten Voices:
An Oral History of the Canada-France-Hawaii
Telescope’s Early Years, they sent us on our way
to explore more of the varied weather and topography of the Big Island. This DVD is a welldone project that gave me insight into the
struggles of planning and building a telescope
at the remote location of Mauna Kea, with its
high speed winds, thin atmosphere, and snow
in the winter.
In an effort to begin the process of sharing
with observatory scientists I asked Mary Beth
to write some paragraphs about the uniqueness of the Canadian France Hawaii Telescope.
She explains, “Canada-France-Hawaii Telescope’s unique position in the astronomical
community is twofold: cutting-edge instrumentation and dedicated employees who tirelessly work to ensure that the best science possible is obtained.
“In an age of ever-increasing mirror size, the
3.6-m CFHT has carved its niche by offering
instrumentation that cannot be found anywhere else. The observatory’s workhorse instrument, MegaCam, offers an unparalleled
field of view at 1° x 1° on the sky. With 340
megapixels at their disposal, astronomers use
MegaCam to scan the heavens for objects as
close as asteroids and as distant as the furthest
known black hole. Using MegaCam at CFHT is
akin to looking for a lost penny with a streetlight, rather than a flashlight. While the beam
is brighter with the flashlight (larger telescopes), the streetlight covers a larger area, allowing the penny to be found faster. Joining
MegaCam are WirCam and Espadons. WirCam is a wide field infrared camera that covers roughly one-fourth the area of the sky as
MegaCam.
“While smaller than its sister instrument,
WirCam is one of the largest infrared cameras
currently in operation. Used by astronomers
to study astronomical objects too cool, too far
away, or too shrouded in dust for observations
with optical cameras, the potential for discovery by WirCam is limitless. Espadons, a spectrograph/spectropolimeter, is also a unique
instrument. It is the only spectrograph/spectropolimeter operating on a 4-m class telescope and not only yields information about
the composition and velocity of objects, but
about their magnetic fields as well. In fact, the
first detection of a magnetic field on a star
with a hot Jupiter type extrasolar planet was
made using Espadons.
“The staff of CFHT is integral to keeping
the telescope and its unique instrumentation
at optimal scientific output. Each instrument
that calls CFHT home is one of a kind and
their software is custom designed. Further,
CFHT is on the forefront of astronomical observations with Queue Mode. This allows as-

tronomers to remain in their Paris, Montreal,
Vancouver, etc. offices while a dedicated team
of observation specialists gathers top quality
data for them at a level of unprecedented efficiency. Between maintaining the instruments
and telescope, designing software and observing, the staff of CHFT gives astronomers who
use it the complete package. All this work is
done in an atmosphere of ohana (family) and
aloha (welcome).”
We will be hearing more from Mary Beth.
She has enthusiastically agreed to write two
articles for future issues of the Planetarian.
Contact: Mary Beth Laychak, CanadianFrance-Hawaii Telescope Corporation, 65-1238
Mamalahoa Highway, Kamuela, Hawaii 96743
USA; phone (1) 808-885-7944; email: mary@
cfht.hawaii.edu.
If you can would like to be notified when
the latest edition of the CFHT newsletter,
HOKU, is available, email Liz Bryson (bryson@
cfht.hawaii.edu) to be put on a mailing list. To
see the July 2007 newsletter, go to www.cfht.
hawaii.edu/Reference/Library/hoku.

Association for Supervision and
Curriculum Development
IPS is an organization that provides resources, through our Education Committee, to
members who are seeking guidance in creating age appropriate lessons and shows. There
is another international organization that can
provide us with a broader perspective on education and how children learn. It is the Association for Supervision and Curriculum
Development, “a community of educators, advocating sound policies and sharing best practices to achieve the success of each learner.”
On their website, www.ascd.org/portal/site/
ascd, they provide a mission statement and
brief history of the organization:
“Founded in 1943, the Association for Supervision and Curriculum Development (ASCD)
is a nonprofit, nonpartisan organization that
represents 175,000 educators from more than
135 countries and 58 affiliates. Our members
span the entire profession of educators—superintendents, supervisors, principals, teachers, professors of education, and school board
members.
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“We address all aspects of effective teaching and learning—such as professional development, educational leadership, and capacity
building. ASCD offers broad, multiple perspectives—across all education professions—in reporting key policies and practices. Because
we represent all educators, we are able to focus solely on professional practice within the
context of “Is it good for the children?” rather than what is reflective of a specific educator role. In short, ASCD reflects the conscience
and content of education.”
It is worth our time to periodically visit the
ASCD website to discover more or find another approving professional voice for the techniques and programming we already provide.
A variety of resources can be found on this site
for you and your staff; there’s a list of publications, programs and courses for professional
development, and news about current issues
in the field of education.

What is IPS?
IPS is a membership organization. Members
define it and we make it strong by actively
participating and contributing. The time has
arrived for you to become active!
Website:
One of the ways you can shape the effectiveness of IPS is by assisting in making our
website more attractive, useful for members,
and interactive. Alan Gould is currently working on some exciting additions to the website,
but he is always looking for new appropriate
documents, graphics, links, video, and suggestions for the Members Only Area, and for ways
to make the website more interactive.
Please examine the website and see what
you think. At the very least, if there are any errors in names or addresses, please notify Alan.
You can even send in ideas, pictures, graphics,
videos, and documents for committee pages.
For example, look at the Portable Planetarium Committee page. I have posted some pictures there; if you have better pictures, graphics or some documents you would like added
there, please send them to me. If everyone sent
in one idea or item for the website, that could
make a huge impact!
Contact Alan at adgould@comcast.net. I
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Past President’s Message

Martin George, Curator
Launceston Planetarium
Queen Victoria Museum
Wellington Street
Launceston, Tasmania
Australia
+61 (3) 63233777
+61 (3) 63233776 fax
martin@qvmag.tas.gov.au
By the time you read this message, Council
will have met in Rio de Janeiro to decide on
the location of the 2010 IPS conference. We
were indeed fortunate in having three strong
bids—Beijing, China; Alexandria, Egypt; and St.
Etienne, France—as I am sure you will agree, especially after reading the articles about each
bid in the March 2007 issue of the Planetarian.
Congratulations to the winner, and—as the
bid process for 2010 began during my own
term as president—a special thanks from me to
all of the bidders for their presentations, both
in the Planetarian and to Council. Putting together a conference bid, let alone running the
conference itself, is no easy task. There are
many, many things to consider, such as advance hotel room rates, considering the travel
and accommodation requirements for guest
speakers, and so on.
Speaking of the Council meeting, many
thanks to the staff of the Rio de Janeiro Planetarium for all of the help that they gave us in
preparation for the 2007 Council Meeting. Although I am putting together this message before the meeting, I have no doubt that it will
have been a great success. Big thanks also to
our president, Susan Button, for her wonder-

Shawn Laatsch, who is planetarium manager there. We had a very productive time and
were very pleased to attend a meeting of the
Mauna Kea Observatories Outreach Group,
made up of outreach staff from several different organisations.

ful work in making it all happen! As you may
know, South America—and, in particular, Brazil—is a part of the world in which I have been
hopeful that we shall see growth in IPS memIYA 2009 Coming Up
bership and a possible affiliate. I hope shortly
One of the very important upcoming
to be able to report that the idea of a new afevents of which we should all be mindful is
filiate has come to fruition! While on the subIYA2009, the International Year of Astronoject of affiliates, China is still well on track for
my. The year 2009 was chosen, of course, beholding its first official meeting of the new
cause it is the 400th anniversary of the first
Chinese Planetarium Society which, at the
use of the telescope for astronomical purpostime of writing, is expected to be held this Sepes. It's important to have IPS involvement in
tember.
this special year and we certainly intend to
As chair of the International Relations Compromote it as much as possible. Each country
mittee, I am pleased to report that I have addis planning its own special events, and I am
ed two new members: Dale Smith and David
very pleased to be representing the planetarWeinrich. Both are keen to reach out to new
parts of the world and have extensive travel ium community here in Australia, where the
Astronomical Society of Australia (the ASA) is
experience. David also serves on Council and
Dale brings a wealth of experience to the com- coordinating activities. In addition, IPS Outmittee as a former IPS president and chair of reach Chair and former IPS President Jon Elvert is on the American Astronomical Society
the Publications Committee.
I was very pleased to make a contribution (AAS) planning committee, representing the
to Steve Tidey's Forum Column in this issue IPS for the IYA. In September, at the upcom(see page 34) on the subject of the expertise re- ing conference of the Astronomical Society of
quired by planetarium presenters. I have plen- the Pacific in Chicago, Jon will be participating on an AAS panel session to discuss IYA inity to say about this subject in the column, and
tiatives. 				
I
it is certainly a subject that I think about often. In my opinion, a
planetarium needs to
be set aside from movie
theatres or other related
experiences, and the key
factor is the presence of
a knowledgeable operator who can inspire everyone to take a look at
the night sky!
Susan Button, in her
president's message (see
page 28), will no doubt
be mentioning the progOfficers (from left) Martin George, Lee Ann Hennig, Shawn Laatsch and
Susan Button at the officers' meeting at the Imiloa Astronomy Centre in
ress made by the offiHawaii. President-elect Tom Mason joined us via computer conferencing.  
cers on several topics of
Photos by Martin George.
importance to the IPS.
It's possible that not all
IPS members realise the
enormous amount of
communication
that
takes place between the
officers, who also meet
together at times quite
apart from the Council
meetings and biennial
conferences. The officers
were delighted, at the
end of June, to be able
to meet in Hilo, Hawaii,
at the Imiloa Astronomy Centre. We were
hosted by IPS Treasurer
The meeting of the Mauna Kea Observatories Outreach Group, held at
the Caltech Submillimetre Observatory Headquarters in Hilo.
and Membership Chair
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Forum

Steve Tidey
Freelance Astronomy
Educator
58 Prince Avenue,
Southend, Essex, SS2 6NN
England
stevetidey@hotmail.co.uk
The number 50 keeps going through my
head, and I’m wondering why. Let’s see, now,
what relevance does it have to me—apart
from being my IQ? Oh, wait, I know, this
is the 50th Forum column that I have edited. My line of reasoning is that if 50 What’s
New columns was good enough for Jim Manning when he decided to stop, then that same
number is good enough for me with the Forum column. So, after 13 years, this is my last
one, kind readers. (If there’s anybody out there
who feels they can pick up the torch and run
with it, please contact our journal editor, Sharon Shanks.) All things considered, this feels
like the right time for me to wave the column
goodbye, so this issue’s column is therefore
coming to you from the So Long And Thanks
For All The Fish department of Forum Towers.
(It’s a bit smelly round here anyway.)
I’d like to thank all the people who have
sent in contributions to this issue’s column,
and those of you who sent me the 400+ contributions in the previous 49 columns. Some
of you contributed regularly (you know who
you are, so don’t be shy now, stand up and
take a bow, please) and you get a particularly
big “Thank You.” Many of the contributions
were particularly well reasoned and stated,
and they clearly took some time to write, so I
appreciate the help that all of you gave me in
keeping this column going.
In my first column in the December 1994
Planetarian I wrote that I wanted to receive
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more international contributions, as there
had been only three in all the previous columns going back a great many years. I’m glad
to report that I achieved that objective, as a
few dozen international contributions have
been scattered over my 50 columns. That’s another example to show how much more international the IPS has become in the last decade.
I wanted to choose as my last topic for discussion something that affects the long-term
development of the planetarium profession,
and I quickly thought of the topic below,
which is an area of concern to many:
A growing number of planetariums are employing show presenters
who are good at presenting material to an audience but don’t necessarily have astronomy knowledge, except what they learn for each show.
What are the pros and cons of this approach for the future development of
the profession?
Chuck Beuter has accreted enough gas (as it
were, just read on) to ignite some thoughts on
this topic and light up his corner of the universe, so let’s see if we can read his contribution by his light.

HHH
Many planetarian careers have evolved like
a star on the H-R Diagram, starting out tenuously. A good presenter of any age, once familiar with the current show, will accrete more
knowledge in other astronomy topics. Eventually, a star shines forth. That’s how the person, and the profession, develops.
The greatest likelihood of a problem arising
from the proposed scenario is when the uninformed presenter is asked questions during or
after the program. The employer must make
clear that there is no shame in answering, “I
don’t know.” Immediately thereafter, however, the presenter should continue, “But I can
help find an answer for you,” and do so. Don’t
leave curiosity unfed.
If it is agreed that the presenter does a good
job with the current show, why curtail a good
thing? A presenter’s enthusiasm can energize a
crowd or inspire a child as much as a fanciful
effect under the dome. All three parties—the
presenter, the institution, and the audience—
have much to gain from a good presentation.
Just know when not to know, or you’ll never make it to the main sequence.
Chuck Beuter
15893 Ashville Lane
Granger, Indiana, 46530 USA

HHH
In our planetarium we have done many of
these types of presentations. The pros to this
type of programming are that if presented as
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a presentation with a performer, it is different than the star talk or pre-recorded show. It
brings freshness to the planetarium dome experience, which many people notice and like.
On the flip side, some do notice, and the presentation does not meet the expectation of
what they remember from their childhood.
As with many types of shows, there are those
open to new things, and those who are not.
As far as the knowledge of the topic is concerned for these types of shows, I think that
there should always be someone around who
can answer a questioned poised by a visitor, at
the least at the end of the program. If that is
not possible, then the visitor should be directed to a contact to get answers.
Finally, there are different ways our profession can expand. It may be that astronomy
presenters get performance training to hone
their skills. Or perhaps we will have programs
with performers and programs with astronomy presenters still doing what they do best.
With astronomy presenters, there is no need
to be concerned about knowledge of the topic.
In any case, the answer for the future is to
be diverse in programming. We should experiment, and have variations on themes. I believe
that this can be done with whatever kind of
theater you have. I feel that this will keep our
profession alive, and fresh in the public eye.
Darryl Davis
Charles Hayden Planetarium
Museum of Science
1 Science Park
Boston, Massachusetts 02114, USA

HHH
Knowledgeable, well-spoken astronomy experts familiar with planetarium equipment
and presentations are, in our experience, pretty hard to find and keep, particularly for the
low pay a non-profit is able to offer. Basically, where are you going to get a public-friendly astronomer every hour from 9 a.m. to 6 p.m.
for minimum wage? As a consequence, for
many years we have had two distinctly different types of presentations.
One type is a monthly planetarium lecture
from an astronomer or scientist. The planetarium equipment is controlled by an experienced operator, leaving the lecturer free from
the sometimes awkward double duty of adjusting the sky or running PowerPoint and
speaking at the same time. Our theater is fairly large, and questions asked quietly from one
side of its 76-ft (23.2-m) width are not heard
too clearly on the other side. Therefore we always have a question and answer period at the
end of the lecture.
Lately, the questions, regardless of the topic
discussed or the age of the questioner, always
include the status of Pluto and the inevitable
black holes. There are generally many more
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appropriate questions too. These shows are of the presenter, technical knowledge would
ground in astronomy, can usually field those
well attended, but only presented monthly.
trail presentation ability. This is akin to totalquestions. If it becomes a little more complex,
The second presentation type is the pre-rely pre-recorded shows where there is no pre- then I can usually be contacted to fill in the
corded show. Several shows are ready to go at
senter to ask questions of, but it helps the misblanks. Otherwise, this frees up me and the
any time, and we schedule up to 300 students sion of the theater if there are knowledgeable other staff member to do those jobs that reeach day for our two morning shows. These
staff available before or after the presentation
quire us to wear our other professional hats.
shows are presented by experienced console to field questions.
So, with the restriction that we prefer to
operators, and they are generally knowledgeIf the audience does have the opportunity,
have as our weekend show presenters stuable amateur astronomers. The nature of the or is encouraged, to ask questions of the predents who have some background in astrontheater and the location of the control consenter, then technical knowledge is imporomy, likely beyond that related to the cursole at the rear of the theater—and the stutant. This does not mean presentation skills
rent set of shows, I think that this is a good
dents’ eagerness to go into the science center
can be ignored. For any presentation to the
thing. The student benefits from a job that is
afterwards—make questions rare in this type public, there needs to be some ability to do so
steady in hours, related to their own interests,
of presentation. These shows include narra- in an entertaining manner.
and gains some background in science edutive and detailed image secation and how to work with
quences tailored to the spethe public. Maybe such expecific curriculum of the grade
This question reminds me of the old false choice ques- riences will lead them into the
level. The treatment is someplanetarium field. (That’s what
tion: Should planetarium programs be educational or happened to me.) The full-time
thing that we vary considerentertaining? This is a false choice because there is no staff benefit from not having
ably. While we have done the
“voice of God” style narration,
to present shows and to do othreason why they cannot be both.
we prefer a more personable
er things that are required of
presentation. A story about
them.
Voyager, for example, might personify the
At our own theater, all shows end with a
But not all planetariums have the luxury
spacecraft as a middle aged woman reflecting
live sky tonight segment that morphs into a of readily available, astronomy-savvy help,
on her life and varied experiences, rather than
general Q&A session. In this situation, both
because they are not on a university/college
a more documentary style of exposition.
technical knowledge and presentation skills
campus. In those circumstances, it will pay to
Because we show Dome-Imax films every are equally important.
move cautiously in the direction of hiring lesshour, we are sometimes able to add a short asThis question reminds me of the old false
than-qualified individuals just to run shows.
tronomy or other science topic related to the
choice question: Should planetarium proSomeone in that position may be forced to
film before the film begins. These would be
grams be educational or entertaining? This is admit a lack of knowledge on a particular subdifficult to maintain at the high level of quali- a false choice because there is no reason why
ject, or worse, attempt to fake an answer from
ty we expect with a variety of live presenters.
they cannot be both.
their own, perhaps fragmented, knowledge
I know there are strong opinions about the
For the future of the profession, it is impor- of a variety of topics, possibly gleaned from
best type of planetarium visit. Personally, I
tant that planetariums recognize their role as
doing previous shows, possibly just what has
have had good and bad experiences with both disseminators of accurate scientific informabeen accumulated from their life experienctypes. I think a good presentation is depention that are sought out by the public because es. This opens up the possibility of the public
dent on how much of your ability, heart and
they get responses that are accurate, concise
seeing the planetarium as less than a good resoul you put into it, whether it is in the hunand entertaining.
source for astronomy-related topics, and could
dreds of hours of production, or in the accuDale Etheridge
call into question the reliability of informamulated years of experience of astronomical
Director, Community College of Southern tion presented in their shows, if one takes this
knowledge and public speaking. I think future
Nevada Planetarium
to the extreme. There are not too many planeplanetariums should continue creating pre-re3200 East Cheyenne Avenue
tariums out there that can survive this kind of
corded shows in whatever format they have,
Las Vegas, Nevada, 89030 USA
public perception.
but they should include a live portion, or
So, there can be benefits when the person
have separate presentations dealing with upHHH
chosen has the right mix of astronomy backper levels of knowledge. Computer technolground. I like to say that I can teach anyone
ogy has made it relatively easy and inexpenWe actually do that to some degree here
to run our shows. But it takes the right kind
sive to create a show in any format desired,
at our planetarium. I do the shows for school of person to positively interact with the auand this is good news for those with a story to
groups, scout groups, day cares, etc., basically dience to give them the positive experiences
tell or knowledge to distribute.
all of the groups that might have a variety of necessary to make them want to return. And
John Young questions on a wide range of questions on ashiring someone just to push buttons is not
Planetarium Producer
tronomy. Having degrees in physics and asnecessarily the way to go if returning audiencReuben H. Fleet Science Center
tronomy as well as education puts me in the es is the desired outcome.
PO Box 33303
position of astronomy educator as well as
Scott Miller
San Diego, California, 92163 USA show provider, something the teachers in parProgram Co-ordinator
ticular really seem to appreciate.
Rauch Planetarium
HHH
On the weekends, we do our public shows.
University of Louisville
We rotate among the staff as to who is work108 West Brandeis Avenue
For most planetariums, the primary goal ing those weekends. We have been fortunate,
Louisville, Kentucky, 40292 USA
is to present science content in an accurate
being on a university campus, that we have
and entertaining manner. The skill set of the
been able to tap astronomy-savvy students
HHH
presenter should be determined by the vento be button pushers for the weekend shows.
ue. For presentations where there is little op- The public does not always have questions. If
As much as I want to hire someone with suportunity for the audience to ask questions
someone does, then the student, having backperb presentation skills and deep, intimate,
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knowledge of all aspects of astronomy, from
ancient history through cutting-edge modern
cosmology, let’s say reality strikes and I’ve interviewed one person with excellent astronomy background but is inexperienced in making live presentations. And another person
who is a great presenter, but who does not
have much astronomy background. My inclination is to go with the person who is a great
presenter, because it’s more common for people to be able to beef up their knowledge in a
subject area of interest than it is for someone
with a lack of innate performance talent to
suddenly, or slowly, acquire that talent.
Alan Gould
Director, LHS Holt Planetarium
Lawrence Hall of Science #5200
University of California
Berkeley, California, 94720 USA

HHH

planetarium field, I would probably have answered, “An undergraduate degree, or better,
in astronomy.” Today, I have a slightly different opinion but still feel that a person presenting planetarium shows should really know
what they are talking about. (By the way, I
have undergraduate and graduate degrees in
astronomy.)
There is some public perception that planetariums play the same show, so if you went
there as a kid, you’ve seen the show. Of course,
this is not true! But this puts a challenge on us
to get people in the door and then show them
that astronomy is exciting and changing, and
that there is always something new!
A cursory observation of visitors over the
years suggests to me that we have several distinct audiences: school groups, families with
young children, local college students, middle age adults (often tourists), and retired
adults. With the exception of school groups,
you have little or no advance notice of your
population census, so you hope that you have
something for everyone.
There is a second perception from the general public in that we are all PhDs in astronomy. Think about it. When a new discovery
is announced, who does the public and press
go to first? Their local planetarium! And this
means you have to be up to date on astronomy and be able to comment on new discoveries at the drop of a hat. This is why it may
be helpful to have a person on staff that does

best thing --the person is so inspired, that they
want to learn more. I personally feel that every time you meet someone new, you change
as a person and that person changes you. Even
in a very small way, you are never the same.
So, in the 40-50 minutes we interact with people we, as fellow human beings, share our love
of the night sky with others and hope that we
make a small connection with that person to
help them on their life-long journey of discovery.
I have worked with a variety of people,
those with degrees in astronomy and those
without. And I have travelled to other planetariums and listened to presenters of all type.
Those people who have done the best shows
(in my opinion) have been the best communicators and displayed honest, non-judgmental attitude towards the public, responding to
questions during shows and taking people to
places they never dreamed of.
Noreen Grice
Charles Hayden Planetarium
Museum of Science
1 Science Park
Boston,
Massachusetts 02114, USA

The type of people who are good presenters but only know whatever astronomy they
picked up for the show they are presenting are
the type of people who won’t go to planetarium conventions. They have no interest in the
profession except as a pay check, no pride in
its accomplishments, no need to improve it
HHH
(and no conception that this is possible, desirable or achievable), and no interest in their
The nightmare we fear: an institution fires
presumptive colleagues. They would find the
its astronomically knowledgeable people, reidea of visiting planetariums and keeping a
placing them with self-styled actors half-heartrunning count of how many
edly mouthing a script written
seen and the different types to
by an out-of-town consultant.
be a total waste of their time.
Another
nightmare
we
When a new discovery is announced, who does the
Frankly, when I hear of someshould fear: a planetarium prepublic and press go to first? Their local planetarium! senter whose knowledge is
one as being a good presenter
And this means you have to be up to date on astron- stuck in 1989 and whose main
but not really concerned about
astronomy, I get very annoyed.
omy and be able to comment on new discoveries at message to the audience is “I’m
There is no way someone who
an astronomer, and you’re
the drop of a hat.
is not interested in astronomy
not.” I’ve encountered some
can be a good presenter. They
actors who were wonderfulmay have a mellifluous voice,
ly curious and mentally agile.
look sharp in the newest, most fashionable have a degree in astronomy.
Our local professional theater company, Geva
clothing, and have an appearance like a movNow, does this mean that you need a perTheater, spent a day at the Strasenburgh Planie star or top paid model. But if they can’t anson with a PhD presenting your planetarium etarium discussing science with University of
swer the fourth graders who want to know shows? Probably not. But you do need a perRochester astronomer, Adam Frank, to help
the summer temperature on Mars or the latest
son who has a solid knowledge of the proprepare the world premiere of a gnarly new
count on exoplanets, they have no business
gram’s subject matter so they can answer
play whose main character is an astrophysicist
facing an audience in a planetarium. They are questions after the show (or can take the ques- in a midlife crisis. (The play is Splitting Infinity
not good presenters any more than I would be
tion and contact the person later with the cor- by Jamie Pachino.) Last year, this same comqualified to lecture on medicine if I were paid rect answer). If an actor is doing the show, a
pany had the nerve to present another chalto read a script before a convention of docplanetarium staff person could be available in lenging play with a science theme (Michael
tors.
the console to talk to visitors after the show.
Frayn’s Copenhagen). I was impressed by the
Thomas Wm. Hamilton (Planetarium professionals never make up
actors’ dedication to quality in their craft and
HOSS Planetarium answers; this makes a poor reflection on coltheir eagerness to explore new ideas. We in the
Hamilton Outer Space Services
leagues and suggests to visitors that our venue
planetarium field can learn from that. The op153 Arlo Road isn’t very good!)
timal balance has to be dictated by the local
Staten Island, New York, 10301 USA
As planetarium educators, we have an situation. A planetarium that depends on reamazing opportunity to affect a change in ev- peat visits from a wide range of local audiencHHH
ery visitor who walks in the door. Maybe we
es, including families, school classes, and othshow them how to find a few constellations er affinity groups, probably would not serve
If someone asked me 20 years ago what the
on their own, maybe we give them a sense of
its community best by offering a fixed stanqualifications are for a person working in the
how they fit into the universe, and maybe the
dard show all the time. On the other hand, a
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planetarium whose audience is tourists who
visit once in a lifetime might function better
with a well-written script delivered by expert
performers. The planetarium’s function as a
place to ask an astronomical question need
not disappear; those important conversations
can take place among the exhibits, at the telescope, in a classroom, or even on the phone. As
with so many other things in the planetarium
business, the best solution is going to depend
on the local situation.
Steve Fentress
Strasenburgh Planetarium
Rochester Museum & Science Center
657 East Avenue
Rochester, New York, 14607 USA

gramming for our automation systems.
When school groups book shows, we try to
put ourselves into the programs that we excel
in. If it involves a lot of constellation lore and
planets, Megan gets the show. If it involves a
lot of spaceflight and space technology, then
I usually do the show. If it’s an astronomy for
earth science lesson with constellations and
sky motions, then we team up and do the program together.
Our part-time show presenters, who do
some school shows and all the weekend shows,
are very different. My main weekend presenter is Denice Cross. She has a BS in speech and
theater and she takes part in local plays and
productions. Astronomy is a hobby of hers,
and she is self-taught in the subject by reading
books, Sky & Telescope magazine, and visiting
planetariums. When she moved to the Schenectady area, she contacted the planetarium
to see if she could do weekend shows, and she

parts are where they are all different. First off,
when we hire folks to do shows, we put them
through several weeks of having them observe different shows and different show presenters. Then we put them through weeks of
training on the system, sometimes rehearsing
on their own, and sometimes in tandem with
Megan or myself. So during all of this, they are
learning about the equipment and what is visible in the different seasonal skies. When Megan and I feel that they are ready to do programs by themselves, we turn them loose. We
have had some operators who were ready in as
little as two weeks, and some who were ready
in two months. But we do not put them behind the console until we feel that they are
ready and they are comfortable.
HHH
I give all of my operators the license to do
the live segments as they wish, as long as there
This is a very interesting question. Here at
is information on the current sky. I also tell
the Suits-Bueche Planetarium, we have a wide
them that, during the Q & A section, to be
variety of show presenters, all
honest. If they don’t know the
with different amounts of exanswer, tell people to call durperience and talents. Their pering the week and we will find
The planetarium’s function as a place to ask an astro- it for them. Or they can leave
sonal backgrounds vary from
nomical question need not disappear; those important a phone number and we will
single to married, and range
in age from the mid-20s to the
conversations can take place among the exhibits, at call them back. No one in the
mid-60s. So it may be helpful
audience has ever had a probthe telescope, in a classroom, or even on the phone. lem with that.
to others to see how we operate here, since none of my
The public is under the very
show presenters have any forwrong assumption that the
mal training in astronomy.
was hired. Her knowledge about the constelperson behind the console knows everything
At Suits-Bueche, there are two full time
lations and their mythology is excellent. She
about astronomy. They assume that the operplanetarium operators; myself, and Megan
does a lot of her shows out in the audience, ator is like the Wizard of Oz, who knows all.
Dominguez, my assistant planetarium manand will literally have kids and adults singing That is not the case. I know PhD astronomers
ger. We do just about all of the school proastronomy songs during the program. She has
who study cosmology and know nothing
grams during the year, almost 1,000 of them.
been presenting shows in the planetarium for about space-flight. As console operators, we
Half of them are live, and half are “canned”
about 14 years.
cannot know everything about the cosmos.
with a 15-minute live segment. Megan and I
Beth Lomanto is a high school physics
The outcome of all of this is that although
have very different astronomy backgrounds, teacher who likes astronomy as a hobby. She
we do not have PhD astronomers running
experience, and expertise. I have 34 years of ashas a very strong knowledge of physics and a our shows, the staff knows the information
tronomy teaching experience in planetariums
good knowledge of the planets. She presented
and knows how to communicate it. Growing
and 47 years as an amateur astronomer. I also
programs for a couple of years, then became a
up in the field during the past three decades,
have 15 years experience as a broadcast meteoteacher, and is now back doing weekend planI learned from some of the best people the
rologist, with a background in climate studies.
etarium shows. Overall, she has been presentMiddle Atlantic Planetarium Society has ever
I am a licensed New York state earth science
ing planetarium shows for about four years.
had—and none of them had any formal trainteacher. My BA is in American history and poCarl Phelps is a retiree from the phone coming in astronomy.
litical science, and my MA is in science educapany who has been teaching our museum sciThe point is, we in the planetarium field
tion. My master’s thesis was about education
ence classes and doing planetarium shows for are not doing astronomical research. We are
in planetariums. My main area of expertise is
four years now. He has no formal background
the conduit between folks like NASA and the
in the area of spaceflight, NASA history, and
at all in astronomy, and swore when he first
general public. We are communicators, and as
observational astronomy. Megan has a degree started that he would never be able to find long as we and our console operators can keep
in biology, and has seven years experience of
anything in the sky. Now he can point out alup to date and communicate with the public,
teaching science in the museum and astronomost everything. He has a great rapport with
that is the important thing. Just because somemy in the planetarium. She doesn’t have any
little kids, as he is a grandfather, and presents one might have a formal degree in astronospecific area of expertise in the planetarium,
several school shows a month.
my doesn’t mean that they have the abilialthough she knows more about the constelAmy Donnelly is my newest staff member.
ty to communicate astronomy to the public
lations and their mythology than I do, and She has spent the last few years running the and make it interesting. I have seen many live
has a good knowledge of solar system objects. Herkimer Boces Planetarium, and has been a planetarium shows run by PhD astronomers,
She has a big interest in the mechanics of the
show presenter here since December. She has a
who, although they had the knowledge about
planetarium with emphasis on programming
good knowledge of all astronomy topics.
the universe, were very poor in their ability to
of the ECCS and GOTO systems, and has an inSo how do I deal with all of these folks with
share the information with their audience. At
credible knowledge of how to put things up
their different levels of experience? On the the same time, I have sat through live planeon the dome, when we decide how we want weekends, two of the shows are “canned” with tarium shows done by part time non-astronthe program to look. She does all of the prolive segments, and one is totally live. The live
omy people who made the program inter-
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esting, understandable, and exciting for the
audience.
Steven LJ Russo
Planetarium Manager
Suits-Bueche Planetarium
Schenectady Museum
15 Nott Terrace Heights
Schenectady, New York, 12308 USA

planetarium will obviously take on less value to the audience, or to the person asking the
question.
Of course, some places solve this whole
problem by not having a live presenter at
all, no live night sky chat or opportunity for
questions. They simply make use of a person
to push the buttons and make sure that the
audience leaves quickly enough to make sure
that the next audience is seated on time. This
is not a criticism, however, of the planetarians
running such institutions: as we all know, it is
often because the bean counters, who are usually separate people, insist on a certain minimum throughput to maximise income.
As Shawn Laatsch said recently, “We are
here mostly to inspire.” I agree wholeheartedly. I don’t think it is at all easy to inspire people well without a good foundation of astronomical knowledge, which can’t easily be

I have been employed in the planetarium
profession for more than 27 years, and have
had the privilege to work in both medium
and large planetarium environments, holding
the positions of intern, assistant, astronomer,
educator, producer, and director. As a consultant and dedicated planetarian, I have visited many facilities, large and small. Every facility is different, with various needs, but the
HHH
bottom line is credibility. There can be many
routes to achieve credibility, and each one
This is a subject that I consider often, as I alis as unique as the facility pursuing it. These
ways think that a live part of a planetarium
routes are what make us unique and not all
show, specifically, a live night sky tour, is very
cut from the same mold.
important. In my opinion, the ability to presAs an employee, I viewed the direction and
ent good astronomy knowledge, in addition
needs of the facility far more differently than
to sounding knowledgeable about the subject,
I did when I was the director and considered
is the recipe for a good presenter.
the employer. Employees often never have
This presenter-audience interaction is
all of the facts regarding budgets, politics etc.,
one thing that sets planetariums apart from
and are unable to truly appreciate the graviany other kind of presentaty of certain circumstances.
tion, such as a movie or IMAX
Sometimes administrators are
Communication skills are very, very important, but forced to do things differently
show. As a planetarian, I think
we should strive to keep it that
even the world’s best communication skills amount to due to budgetary restraints or
way.
nothing if a question is asked to which the presenter a board of directors’ directives.
A very important aspect of
The needs of planetariums assimply does not know the answer.
live interaction is that the ausociated with school or educadience must be made to feel
tional systems are often differthat the presenter is on top
ent than those associated with
of the subject. For people for
government agencies or priwhom this is so, it becomes easy to answer
gained in a rapid, crash course. It takes time to vate not-for-profits. No matter which arena or
questions from the audience at the end of the
develop this knowledge.
category a facility falls under, the bottom line
show, and to word these answers in an easily
In my planetarium in Launceston, Tasshould always be credibility.
understandable way. This, of course, is an esmania, in addition to Chris Arkless and myWorking in not-for-profits, we strove to
sential part of teaching: a teacher must not self, I have several volunteers who run week- lure visitors to the dome because our very
only know the subject, but must be able to end shows and assist with public stargazing
existence was dependent on it. This lure was
communicate it to others in the right way.
nights. Their knowledge of astronomy came achieved through many formats, such as laCommunication skills are very, very imnot through working in the planetarium, but
ser light shows, star shows, school shows, theportant, but even the world’s best communi- through a long-term interest in the subject
atrical presentations, live concerts, adult edcation skills amount to nothing if a question
that dates back, in most cases, to childhood.
ucation classes, public observing, and more.
is asked to which the presenter simply does They adapted that knowledge very well for
The more bucks we made, the larger and more
not know the answer.
use in the planetarium. In other words, their
diversified a staff we were able to maintain.
One of the most amazing stories I have
knowledge and good presentation skills drive
But, we always had someone available to anheard in this regard dates back some years ago what they do in the live parts of the planetar- swer the astronomical questions that would
to a planetarium that shall remain unnamed
ium shows. They use the equipment in the arise from time to time. Yes, due to budgets
but one which, I should add, no longer explanetarium as tools. The presenters drive the
and the needs of the facility, we did employists. A colleague of mine went to see a show tools; the tools don’t drive the presenters.
ee non-astronomy experts to run laser shows,
and the first thing that the presenter gave to
How does one keep up the desired stanetc., but we generally chose someone with
the audience was the warning, “Now, I don’t
dards? Certainly, we don’t wish to discourage at least some experience in astronomy to
know a lot about this!”
enthusiastic young people from the planetarrun the public star shows. A good source for
We don’t expect every planetarian to know ium profession: these are the people we need, these quality individuals were local astronothe answer to every question; in the worst casand I have been very impressed with many I
my clubs or nearby colleges and universities.
es, however, some less experienced presenters
have seen and heard lately!
However, on occasion, we did have to utilize
sometimes feel forced to try to make up anHowever, a system in which presenters have
these other employees, and they picked up a
swers to relatively simple queries. Fortunatea solid grounding in astronomy itself, as well significant amount of astronomy education
ly, this is rare. It is much better to simply adas presentation skills, is certainly the best way and became even more valuable to the opermit that one doesn’t know the answer, but
to make sure that planetariums remain what
ation. Some have even gone on to run their
this can still look bad when such a question
they should be: a unique experience which
own planetariums or work for major astroas, “Does Mars have seasons” baffles the un- the audience consider to be far more reward- nomical observatories.
trained presenter at a planetarium/observatoing than simply going to “watch a film.”
Smaller facilities and sole individual operry session. (This actually happened at one faMartin George , IPS Past President
ations do not have the luxury of being able
cility during the close Earth-Mars approach in
Launceston Planetarium
to utilize non-astronomy presenters as free2003).
2 Wellington Street
ly as larger facilities. Budgets are limited and
If a presenter fumbles over something relaLaunceston, Tasmania 7250
often they have to do everything themselves.
tively simple, the experience of being in the
A facility such as this, employing an individ-
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ual with no astronomy background, would They may lack the long-term interest in the
be hindered considerably in the area of credisubject and the future of the planetarium
bility. However, depending upon the enthusithey serve. This presenter may feel the need to
asm and learning abilities of the individual, all
adlib to make the program sound “better,” or
hope is not lost. It is the responsibility of the
invent an answer to a question to hide their
administrators to assure that these individuignorance.
als come up to speed as quickly as possible for
Many visitors see the person at the console
credibility’s sake.
as a scientist—or at least as representing sciIt is also important to have an administra- ence—and as the face of the planetarium or
tor who understands the need for this credimuseum they serve. A consideration of planbility and doesn’t look the other way to save
etarium administrators should be who best
money or because they are not interested in represents them and serves their mission.
that area of the institution. This, on occasion, A professional planetarian has a solid backdoes happen, and the lack of credibility in the
ground in astronomy. He or she feels an obliplanetarium not only affects the planetarium, gation to keep up to date with the rapid adbut the whole institution as well.
vances in astronomy and space science and
It is possible, and makes perfectly good knows the best approaches to relate scientific
sense, for facilities, which can afford it, to emideas to the audience. A knowledgeable speakploy professional presenters.
Our job is to educate and excite the public in the area of asWe all could become better communicators,
tronomy and space science. We
future of our profession depends on it.
have all, I am sure, experienced
a boring professor or educator
in school and remember how
difficult it was to attend the class, let alone
er can passionately convey the awe and exlearn something. The same can be said about
citement of modern astronomy. The audience
the presenter at a planetarium. A good prewill have the opportunity to ask and get intelsenter can entertain, excite, and help educate
ligent, understandable answers to their questhe audience, stimulating them to want to
tions. Learning will takes place and they will
learn more and possibly return to your facili- decide to return. Knowledgeable staff, dedicatty. Is this what you want? A presenter, knowled to teaching science and loyal to their planedgeable in astronomy with lousy speaking or etarium and the profession, makes for successcommunication skills, could also hinder the ful planetariums.
credibility of the facility even though they
Dr Ron Kaitchuk
know, or think they know, all of the facts.
Professor of Physics and Astronomy
We all could become better communicaBall State University
tors, and the future of our profession depends
2000 West University Avenue
on it. The ability to tell a story, maintain an
Muncie, Indiana, 47306 USA
audience’s attention while educating, exciting, and stimulating them, lends to the credHHH
ibility of our existence. How we achieve this
credibility is determined by the means that
Nothing can kill an institution’s good repare available and are as diverse as our theaters.
utation faster and better than putting incomDon’t be too quick to judge what goes on in
petent people out to be their first and/or main
your neighbor’s theater until you have had
contact with the public that supports it. By
the opportunity to work under their dome.
“public,” I mean public visitors or tourists,
George Fleenor
school groups and their teachers and adminPresident, GeoGraphics
istrators, the media, and basically anybody
Imaging & Consulting who comes to an institution seeking help or
7803 25th Avenue West
answers to questions.
Bradenton, Florida, 34209 USA
It’s a given that those who operate successful institutions—directors, chairmen, boards
HHH
of trustees—try to get the best, brightest, most
competent and professional people they can
Planetarium administrators considering us- in order to carry out their mission statements.
ing poorly trained show presenters rather than
Those boards then, under ideal circumstancprofessional staff should examine the mission
es, leave it up to the professional management
of their facility. Traditionally, a planetarium
to hire/fire, supervise, and instruct the instituhas been an exceptional environment for intion’s staff.
formal science education. To make this hapWhen I began my internship at the Hayden
pen requires more than a well-rehearsed prePlanetarium in 1977, a popular saying there
sentation. Presenters with little commitment
was “Interns rule the weekends.” Now, strictto the planetarium profession may lack the ly speaking, that wasn’t so. The duty of prebackground to answer audience questions.
senting the weekend planetarium shows, as
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well as the weekday school and public shows,
were distributed among the staff in roughly
this manner: 50-60 shows apiece for each of
the two interns each month, 20 or so shows a
month each for the senior lecturer and the education director, 15 or so shows a month for
the staff astronomer, and about 8-15 shows a
month for the planetarium chairman. (There
were many occasions when the chairman’s
shows were taken up by interns and the others, as the chairman found himself having to
do something else, administratively, at those
times.)
I thought I knew a lot of astronomy back
then (and I did know a bit), but I blanch when
I think now, 30 years later, of all the important
stuff I didn’t know (and 30 years from now, I’ll
be thinking the exact same thing about what
I know now—or possibly, I’ll
just be drooling into a cup, it’s
and the difficult to say at this stage.)
However, everybody else on
staff, from the senior intern
on up to the chairman, knew
way more than I knew about
astronomy; and yet it seemed that the more
knowledgeable you were, the less contact you
were scheduled to have with “the unwashed
public,” the folks who just walked in the door,
plonked themselves down in the seats and
asked questions.
It is true that, most of the time, the public
has only about a hundred questions that they
ask us, and it doesn’t take much time or talent to memorize good, scientifically correct
responses so that even novices can pass themself off as experts. It’s also true that giving the
new kid a chance to interface with the public this much can provide an excellent, fasttrack way of helping him learn the ropes. And
it’s likewise true that, honesty being the best
policy and all, if the new kid finds himself
stumped, he should say simply, “You know, I
don’t know the answer to that, and I’ll have
to find out, but meanwhile, I know someone
who does know, and let me put you in touch
with him.”
But somebody has to monitor the situation.
Somebody has to help the new staff hone
their skills. And it seems to me that the best
and the brightest in an institution owe it to
the institution and the public to make themselves available, on a regular basis, to these
public contact opportunities, too.
At the Hayden I saw many examples of lecturers, producers, interns, astronomers, chairmen, librarians, and even box office people,
gift shop managers, and guards being asked astronomy questions, and all of them stepped
up and did their best to help the folks with
the questions. I saw Staff Astronomer Dr. Ken
Franklin (God rest his soul) and Chairman Dr.
Mark Chartrand have wonderful, delightful
talks with school kids who had been ushered
(Please see Forum on page 63)
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Reviews

April S. Whitt
Fernbank Science Center
156 Heaton Park Drive NE
Atlanta, Georgia 30307 USA
april.whitt@fernbank.edu
Here are a handful of volumes on subjects ranging from the general to the specific.
Check out the multiple Mars reviews by Richard Dreiser, who, along with our other loyal
reviewers, Francine Jackson, and Todd Slisher,
are to be commended with thanks.

The Surface of Mars

Michael Carr, 2007, Cambridge Planetary
Science Series No. 6, Cambridge University
Press, ISBN-13: 9780521872010, US $135.00, UK
£70.00. Available online at www.cambridge.
org

A Traveler’s Guide to Mars

William K. Hartmann, 2003, Workman Publishing, New York, ISBN 0761126066, US $18.95.
Information about ordering online at www.
workman.com

More than 50 years were to pass after Galileo first began making astronomical observations with a telescope before anyone began to
so observe Mars. By 1659, Christian Huygens
had made frequent observations of the red
planet, enough to recognize a persistent triangular area now known as Syrtis Major. Huygens measured the Martian day by observing
how long it took for this feature to go once
around and came up with 24 hours, off only
by about one hour from the accepted value
today. Huygens also sketched Mars’ southern
polar ice cap, but apparently did not appreciate its significance.
By 1666, Giovanni Cassini came up with a
rotation period of about 24 hours 40 minutes,
quite close to the accepted value. He noted the
appearance of the polar ice caps, after which
they remained somewhat forgotten until
1781, when William Herschel identified the
polar ice caps as such, suggesting they were
made of snow or ice.
The great American astronomer Edward E.
Barnard made remarkably detailed observations and sketches of Mars, and took many
photographs, first from Lick Observatory,
then, beginning in 1897, from Yerkes Observatory. Barnard saw none of the canals Percival
Lowell and other observers claimed to see, although he and Lowell remained good friends.
In the last couple of decades, scientists have
obtained thousands of astonishingly beautiful images of Mars along with hard information about its geology, chemistry, and history.
These were obtained chiefly by robot spacecraft in orbit and roaming its surface. It is the
perfect time to put together some of the best
images and information and make it accessible to the general public.
When asked to recommend a good book
about Mars, I unfailingly recommend A Traveler’s Guide to Mars by William K. Hartmann.
It includes about 200 photographs in full color and black and white as well as two gatefolds, a “classic” map of Mars done from telescope observations through the 1960’s, and a
modern topographic map made between 1997
and 2000.

Hartmann himself states, “This is a breezy
but detailed overview of modern Martian research in the form of a Traveler’s Guide. I
picked about three dozen of my favorite places on Mars and the challenge as a writer was
to arrange them so that they could tell a story of the chronology of Mars. The first of the
40 very short chapters is historical overview,
and then we start with old areas of Mars and
work toward younger features, with interludes on landing sites and Martian meteorites,
and “My Martian Chronicles” sidebars giving
anecdotes of my work on Mars with international scientists…”
On the other hand, when asked for a good
book about the history of Mars discovery, I
recommend The Planet Mars: A History of Observation and Discovery by William Sheehan.
Sheehan writes “A century ago, at the
height of what might be referred to as the
‘canal furor,’ Camille Flammarion published
the first volume of his great work, La Planète Mars, which summarized what was then
known about the planet. In his preface he described how he hesitated between two methods of presenting the state of Martian knowledge—in special chapters dealing with topics
such as continents, seas, polar caps, and so on;
or chronologically, in the order in which the
facts had been obtained. He at length decided on the latter approach, ‘mainly,’ he wrote,
‘because it seemed to me to be the more interesting…and also because it provides a better
account of the gradual development of our
knowledge.’ So it has seemed to me, and I have
done likewise.”
Finally, when asked to recommend a volume that will be of extreme interest to serious
students of the planetary sciences and professionals, one book comes immediately to
mind, namely, The Surface of Mars, the sixth
in a series of Cambridge University Press Planetary Science books, by Michael Carr.
Using a wealth of information from recent
Mars rovers and orbiters, the editors of The Surface of Mars have put together one fascinating
book covering all aspects of Martian geology.
The book is clearly intended for professional

The Planet Mars: A History of Observation and Discovery

William Sheehan, 1996, The University of
Arizona Press, Tucson, hardcover ISBN 0-81651640-5, softcover ISBN 0-8165-1641-3, US $18.95.
Available online at www.uapress.arizona.edu
Three Mars volumes reviewed by Richard
Dreiser, Yerkes Observatory, Lake Geneva,
Wisconsin, USA.
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planetary astronomers, but could form the basis of a university graduate course, or perhaps
a high school astronomy or Earth science
course. It may yet be of interest to any bright
eighth grader interested in Mars. The wonderful photographs are printed in black and
white. However, exquisite color images can be
found at www.cambridge.org/9780521872010.
From the book:
Our knowledge of Mars has grown
enormously over the last decade as a result of the Mars Global Surveyor, Mars
Odyssey, Mars Express, and the two Mars
Rover missions. This book is a systematic
summary of what we have learnt about
the geological evolution of Mars as a result of these missions. It describes the diverse Martian surface features and summarizes current ideas as to how, when,
and under what conditions they formed,
and explores how Earth and Mars differ
and why the two planets evolved so differently. The author also discusses possible implications of the geologic history
for the origin and survival of indigenous
Martian life. Up-to-date and highly illustrated, this book will be a principal
reference for researchers and graduate
students in planetary science. The comprehensive list of references will also assist readers in pursuing further information on the subject.
The $135 price tag may be a bit off-putting
to all but the most curious. A lower-priced paper cover could conceivably appear, although
Cambridge University Press has not, to my
knowledge, promised one.

Many Skies: Alternative Histories
of the Sun, Moon, Planets,
and Stars

Arthur Upgren, 2005, Rutgers University Press, New Jersey, ISBN 0-8135-3512-3, US
$24.95.
Review by Francine Jackson, University of
Rhode Island Planetarium, Providence, Rhode
Island, USA.
It seems as if there is a growing trend for
people to speculate on the “What if. . .” side of
science. Many Skies by Arthur Upgren is one
such book. But, as would be expected from
someone as esteemed as Dr. Upgren, he not
only states the possibility, but also gives the
complete new life that would arise from such
an occurrence.
For example, instead of our old faithful
companion, the Moon, we have three natural satellites: Selene, essentially our Moon; Artemis, smaller and closer; and Astarte, smaller
and closer still. All would revolve in the same
plane, and, on occasion, the inner moons
would pass in front of their further compan-

ions, and all would also undergo solar passages.
Upgren, in looking through his own personal
historical records, relates that the three satellites actually were in a perfect syzygy with the
Earth in 883 BC, an occultation so infrequent
that it will not reoccur until 3249.
His account of the Sun being one of a triple
set—like the Alpha Centauri system – brings to
mind Isaac Asimov’s scary novella Nightfall,
where a planet in a six-star system undergoes
darkness only once each millennium, with disastrous results. Upgren includes his previous
three-satellite system to come close to a possible Asimovesque scenario.
I think my most eye-opening chapter was
the “discovery” of Jupiter being located at Venus’ position. If this were true, Jupiter’s huge
size would always display a disk, one that
clearly would exhibit phases visible to the naked eye. This would have easily shown that
Jupiter was orbiting the Sun. Aristotle should
then have then come to a heliocentric conclusion, and many of the problems in our history
of science would have been resolved. Also, because of the proximity of the bulk of Jupiter,
hundreds of time the mass of our little planet,
the Earth would have had quite a wild ride in
its orbit, “be(ing) pulled and hauled around to
the extent that climatic influences…might be
significantly altered—ice ages might be longer
or shorter, more or less frequent, or absent altogether.” Oh, yes, and we would have had another addition to our tidal influences.
By the way, if you don’t want to limit your
“what if” to the solar system, let’s make a slight
change in our summer sky: let’s have Vega and
Deneb switch distances. There would now be
such a bright point of light overhead that we
wouldn’t have to think as much about our
light pollution problem, because we would
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always be able to see our hands in front of
our faces, and Bram Stoker would have had a
problem with Count Dracula as a being of the
night.
And, for a good explanation of coordinate
systems, check out the chapter on our Milky
Way’s position along our equator.
Yes, you could possibly look at this book,
and gloss over it, as a form of science fiction,
but the science behind the “what if” changes
in our comfortable universe are based on solid physics, and, quite frankly, scary. Reading
this book just might give you a better appreciation for what we really have. Try it and see.

The Canon: A Whirligig Tour of
the Beautiful Basics of Science

Natalie Angier, 2007, Houghton Mifflin
Company, 215 Park Avenue South, New York,
NY 10003, ISBN 3: 978-0618242955, US $27.00.
Review by Todd K Slisher, Detroit Science
Center, Detroit, Michigan, USA.
Author Natalie Angier is an experienced science writer, having long been exploring biology topics for the New York Times. She is also
the winner of a Pulitzer Prize and an American Association for the Advancement of Science journalism award. So, as a science educator and all around science geek, I was happy to
see her new general science book that covers
the basics of several science disciplines.
As the whimsical title suggests, this “whirligig tour” doesn’t attempt an exhaustive look
at science fields, but instead trots out tidbits
of some of the main science principles in the
“hard” sciences of physics, chemistry, biology,
geology, and astronomy. The conversational
(Please see Reviews on page 47)
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Mobile News

Susan Reynolds Button
Quarks to Clusters
8793 Horseshoe Lane
Chittenango, New York
13037 USA
(1) 315-687-5371
(1) 315-432-4523 (fax)
sbuttonq2c@twcny.rr.com
A Week in Italy for a French
Planetarian
An exceptional program exists for American planetarians that was initiated by Loris Ramponi in 1995. Since that date, the program has grown to include opportunities for
French- and Spanish-speaking planetarians.
Loris reviews the history and explains the
details of this program:
“Since 1995, each year American planetarians have participated in an ‘Astronomical
Week’ that takes place in Brescia and Lumezzane in Lombardy (Italy). This week is organized in partnership with the observatory
Serafino Zani and the Portable Planetarium
Committee of the International Planetarium
Society. In this week, an American planetarian presents lessons in English with the STARLAB traveling planetarium. Lessons are presented to students of the secondary level who
are learning the English language.
“In 2002, with the collaboration of Michel
Dumas, the Association of French Speaking
Planetariums (APLF) and the Serafino Zani Observatory, a similar program of four to six days
for a French planetarian was developed. The
observatory provides housing as well as meals,
while half of the transportation (train bound
for Brescia) is paid by APLF.

“As in the exchange with an American
planetarian, it is not necessary to speak Italian. The lessons are given to students who are
learning and practicing French, and an Italian
planetarian is always available to help during
the presentations. Every morning is devoted
to lessons at schools and every afternoon is
devoted to the discovery of interesting astronomical sites in the city of Brescia and the surrounding area. The French planetarian’s stay
is completed by a public meeting at the planetarium of Lumezzane on Tuesday evening
and by a presentation that is open to the public at the Specola Cidnea observatory, located
at the foot of the castle of Brescia, on Friday
evening. During these two evenings, the planetarian presents a program of his/her choice:
astrophotography, use of instruments, astronomical tourism, etc.
“In order to apply for this program, the
planetarian must simply compose a letter of
application as well as a detailed proposal of a
school lesson or activity. The program always
takes place during the first 10 days of November, so the application must be received before August 31 of the year requested. For more
information interested planetarians can contact Marie France Duval, the current APLF representative for this program, at Marie-France.
Duval@observatoire.cnrs-mrs.f; me at info@serafinozani.it; or Michel Dumas at the planetarium of the Ventoux. It is also possible to contact former participants.
“Former participants are:
“2006, Florent Bailleul, consultant for the
project Observatorium, observatory of the
Azure Coast, and to the association Parsec;
administrator of Astrorama; director of the
Brittany planetarium (2002-2005); person in
charge of the opening of Space Sky in Nançay
(1997-2001).
“2005, Samuel Peronnet, planetarian for the
Astronomy Center of the St-Michel Observatory.
“2004, no participant.
“2003, Richard Hamou, planetarian for the
Andromeda Association, associated with the
Marseilles observatory.”

Experiencing the Week in 2006
The following is a written account of the
experience of Florent Bailleul in 2006.
“My training was three days long. I met
three classes. The two first classes came from
elementary schools and the last one was a class
of teenagers. I also participated in the Tuesday
evening show at the Lumezzane planetarium.
“This year, activities were organized in
workshops. Loris Ramponi prepared for me
some surprises. Incorporating past years’ experiences, he made me work with a magnificent set of planet models inspired by the ones
1. Loris Ramponi has published various articles in
the French Planetarium Review.
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brought in the previous year by Samuel Peronnet. The factory Zani, which sponsors the
maintenance of a magnificent mountain observatory, made supports for the planets. Sara
Rosettto, the creator of the planets, explained
to me that the globes were bought and that
she covered them with paper to be able to
reproduce the planets’ surfaces. The aesthetic quality captivates the children and allows
some interesting explanations, for example,
the appearance of planets in the sky. Loris always mixes scientific explanations with creative work. He also organizes workshops that
can have two topics. With the two first classes, we worked on the miniature scale observing with microscopes and on the large scale
with the solar system set. He also has, for the
smallest children, a story that introduces the
workshop.
“My subject was mythology. Notably, how
are the names of celestial bodies chosen with
regard to their appearance and behavior when
observed in the sky? The mythology of the Roman Empire seems interesting to me. I worked
on this with the first class. With the next, I
chose nine voluntary pupils to prepare one or
two sentences in French and in Italian. Then,
by using the model of the solar system and a
camcorder, we recorded this mini bilingual
journey through the solar system. Loris also
recorded students making a ‘road of stars’ in 10
stages. This approach is interesting because all
the pupils participate and the class goes back
with a document it can use and show.
“With the class of teenagers we used the
work of Richard Hamou from the Andromeda association. Richard had the brilliant idea
of using French overseas territories to explain
fundamental elements of sky observations,
such as how the height of the pole star varies according to the latitude, which constellations are visible or invisible, etc. A journey in
the sky by seas: what could be more natural
for a discovery of astronomy? The approach
works well and we finished with the creation
of a mini astronomical chart, with three latitudes, to the delight of all of the students who,
one more time, participated.
“Loris has become passionately interested in our French micro territories and if you
have documents to give him about Kerguelen,
Clipperton, etc., he will be delighted.
“During the evening planetarium show,
I made a presentation about radio astronomy in Nançay, the planetarium of Brittany
and about the observatory of the French Riv2. During my three workshops, I explained the
new solar system classification.
3. The meridian sundial, an astronomical clock,
Newton’s painting, a collection of antique instruments, sundials, a castle and a mountain observatory, the biggest Italian meteorite, the “Valley of Stars”
(Mompiano valley, Brescia Hill Natural Park) and a 6meter planetarium. A number of these places were
visited during the French Planetarium Symposium in
2001.
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iera. I also spoke about the ANPCN, of which
I am a member, and reminded everyone that
the Lombardy region, according to newly adopted legislation, is a model dark sky for European amateur’s astronomers. Finally, I also
evoked the astronomical activity of the village of Périnaldo. This village, now located in
Italy, was a part of the county of Nice and located in France. Périnaldo, for us astronomers,
is the village of one of the most famous residents of Nice: Gio Domenico Cassini.”

Deadlines for A Week in Italy
A visit to Italy is possible for many planetarians (American, French-speaking, and also
now Spanish-speaking) and is an exciting and
valuable experience. As you send your application, be sure to abide by the annual deadlines:
15 April for American, 31 August for French,
and 30 September for Spanish. For more, go
to www.astrofilibresciani.it/Planetari/Week_
in_Italy/Week_Italy.htm.

ETHOS in Elkhart, Indiana
Dayle Brown, a member of the IPS Portable
Planetarium Committee, interviewed a colleague who works in a mobile planetarium.
Dayle: Dave Emery is an innovative teacher and planetarian. He helped to start ETHOS
and explains who ETHOS (ethosinc.org) is.
Dave: ETHOS had, as part of it beginnings
long ago, the Elkhart Community Schools/
Bayer Partnership that helped to bring local
scientists into the classroom. As Bayer moved
its corporate headquarters to Pittsburgh and
relocated many of it research and development facilities, ETHOS took over that role of
community outreach and support for science
education.
Dayle: ETHOS and Elkhart Schools currently partner with Purdue University in an Indiana Department of Education-Math/Science
Partnership Grant for improving elementary
science. Dave’s position as the Elkhart Schools
District science specialist was created before
the grant to help develop such opportunities
for science improvement in Elkhart. ETHOS
donates Dave’s office space to Elkhart schools
along with the office space for two elementary teachers funded through the grant to help
him establish this elementary science program. How did you get started in a portable?
Dave: I made a 15-ft planetarium out of
large cardboard sheets, nuts, bolts, and some
white paint. It was placed in a small empty
room at a middle school and was balanced on
some old filing cabinets. My projection unit
was a toy projector that I modified to hold a
brighter bulb and attached to a variable power source so I could dim the lights. There were
also a lot of pieces of black tape used to correct some of the constellations. Students studied the constellations common to the winter
. The French dark sky association, www.anpcn.fr
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Photo caption: Patsy Boehler and Dave Emery discuss science kit Issues with the custodians from Elkhart
Community Schools. Photo supplied by Dana Knapp

sky and each was given the opportunity to
point out the stars of 12 constellations. This
occurred when I was teaching middle school
in 1978. I didn’t get a STARLAB until 1996. This
was purchased for me to use by the Bayer Science Forum which had their corporate headquarters in town.
Dayle: What is your work like?
Dave: I now serve fulltime as the Elkhart
School District science specialist. My duties include guiding field trips into our district’s 20acre nature center, giving classroom presentation on anything from sedimentary rocks to
Saturn, and also providing professional development training for the teachers. I incorporate
the STARLAB into many lessons when there is
a place to set it up in the school. Having a portable black room is also great for teaching other activities related to light and color.
Dayle: What equipment do you use?
Dave: Two small STARLABS, with access to
12 cylinders.
Dayle: What do you like most about your
work?
Dave: The excitement of discovery with
the students and their parents.
Dayle: What do you dislike most?
Dave: Crawling into the STARLAB.
Dayle: What are some problems you are
having?
Dave: Finding the time during the school
day during which the gym is open for my presentations.
Dayle: What new innovations have you
invented?
Dave: I use red rope lights for entrance in
and out of the dome. I added an inline dim-
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mer to an extension cord, which allows me to
control the level of the lights to keep it dark
but help those little ones who are still a little scared of the dark. You also suggested that
these would work well for a spring line inside
the dome. I am anxious to try this. There was
a need to be able to control the fan speed from
inside the dome. It needs to be on high while
students enter and exit, but slowed down
during the presentation. To meet this need,
I wired a high voltage, continuous dimmer
into a separate line running into the dome.
The other end of that dimmer is wired into
one receptacle in a plastic workbox. The fan
is plugged into that receptacle and gives the
presenter the means of lowering the fan speed
(and its noise) once everyone is inside the
dome. When the students are ready to leave,
the fan speed is increased and the dome does
not deflate. The other receptacle is live so that
I can plug in all of my electrical needs inside
the dome.
Dayle: What are your sources of program
materials?
Dave: I have used many resources. I use
the lessons received with STARLAB, online astronomy lessons, my 37 years of teaching, and
NASA educational resources.
Contact Information: Dave Emery, Elkhart
Community Schools, ETHOS, 1127 Miles Avenue Suite 200, Elkhart, Indiana 46514 USA;
phone (1) 574-262-5817.

Wayne Narron Retires
Alan Gould writes, “After of years of fine
work at the Clever Planetarium in Stockton,
California USA, followed by many more years
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Workshops at Triple Conjunction

of free-lance portable planetarium work in
a private business called ‘Starlight Traveler,’
Wayne Narron has retired from planetarium
work. Starlight Traveler used a GOTO EX-3
projector and Wayne devised a highly-innovative technique of setting up the portable
‘umbrella-style’ dome as a tilted dome, creating a novel and greatly expanded capacity for
audience seating. With this technique, Wayne

presented programs for groups as large as 60
children.
“Years ago, working with me, Wayne authored the English version of the manual for
the EX-3 projector. He frequently attended IPS
and PPA conferences and shared his wealth of
expertise with fellow planetarians.”
Wayne explains, “Since I’ll be 80 this fall
(Southern Hemisphere spring), I have liquidated all my mobile operation through eBay. The
people who bought the equipment were unfamiliar to me. They all were in the San Francisco bay area. Because of the loss of hearing, I
was having difficulty hearing questions from
students in seminars or schools.
“For the past three years, I have been conducting OJT program for maintenance of
STARLAB at county education offices and
dabbling in some studies at the Commanche
Observatory. I’m now even reducing that effort and concentrating on enjoying plants
and bocce ball.
“I am sorry I am slowing down...I miss all the
gatherings...you have done wonderful things.
I appreciate the IPS and PPA news as well as
Dome-L.
“I lost my mother last October, she was 98
years. Now, I also enjoy observing the wild life
here and the sunsets. I think now I am truly retired. Best wishes to you and all. At least I can
still read...e-mails and books!”
Wayne may be contacted at narronphd@
yahoo.com.

(Reviews, continued from page 43)
tone of the book is full of comparisons of science principles to popular culture icons, the
occasional science joke, and even a bad pun or
two. The reader can feel the author’s enthusiasm and excitement about her topics in every
sentence.
The introduction states that this book is
aimed toward adult audiences who may have
dismissed science as boring when they struggled with high school chemistry. Now older
and hopefully wiser, those same adults might
be willing to give science a second chance. As
the publisher’s description puts it, “The Canon is vital reading for anyone who wants to
understand the great issues of our time—from
stem cells and bird flu to evolution and global warming. And it’s for every parent who has
ever panicked when a child asked how the
Earth was formed or what electricity is.”
At times she chooses to almost anthropomorphize the subject, as in her discussion of
ionic bonds:
Consider, then, the lovely symmetry
of salt. On one side we have sodium, a soft
metal with the silvery sheen of herring
scales. Sodium has eleven electrons, two
in the innermost orbit, eight in the next,
and, in orbit number three, a solitary sail-

or with a distinct propensity for jumping
ship. Across the aisle, we see chlorine, a
corrosive, greenish yellow gas. The outer
shell of chlorine, as I mentioned earlier, is
one electron shy of satiety, and so chlorine leans toward mean, toward stealing
electrons where it can.
For most of the book, these comparisons are
amusing and enlightening, but at times they
fall a bit flat and bog down the flow as the science gets lost in the meandering prose of the
text. In addition, Ms. Angier uses only written
descriptions with no math or diagrams. Certainly no one could compare this volume to a
dry and stodgy textbook, but during the times
when her analogies don’t quite click they
could leave the reader a bit confused.
Some of the best parts in the book are Ms.
Angier’s conversations with leading scientists.
These include Scott Strobel, Deborah Nolan,
Donald Sadoway, David Wake, Kip Hodges,
Cynthia Wolberger, and other brilliant minds
at some of the foremost universities. The text
is sprinkled with quotes and comments from
both historical and current scientists and
some of these are true gems. I particularly enjoyed Scott Strobel’s use of the game Mastermind, which I remember playing back in the
1970s, as a way to explain scientific reasoning

and, as he puts it, “A microcosm for how science works.”
The opening sections of the book cover
how the scientific process works and how a
scientist thinks. These sections are excellently done and remind the reader that science is
not a body of facts, but a process. The opening
section also includes chapters on probabilities
and calibration which are equally excellent
and contain the author’s own unique “powers of 10” look from the subatomic to universal size scales.
The main section of the book delves into
the each of the core sciences, gliding through
concepts central to physics, chemistry, evolutionary and molecular biology, geology, and
astronomy. Most basic tenants are covered adequately, although rather lightly. There are
many new ways of presenting material that
are valuable to science educators in describing
science phenomena to students or the public.
Overall this book is a good read, and the
comparisons and fluid prose will appeal to
those with an interest, but not steeped, in science. Those who are already in the field will
enjoy her interviews, comments, and enthusiasm, although don’t look for hardcore explanations of scientific principles.
I

Wayne Narron. “I have attached a photo, as you
have requested. Very informal…the retired do
that.” Photo provided by Wayne.
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In October 2007, a joint meeting of three organizations will be held at the Oglebay Resort
& Conference Center in Wheeling, West Virginia USA. (See the IPS Calendar at www.astrofilibresciani.it/Planetari/Internationa_Calendar.htm ) This will be a significant meeting for
portable planetarium directors from MAPS,
SEPA, and GLPA. There will be 10 workshops
provided for conference delegates, four presented with digital projection systems and six
using analog projectors. Topics will include
the Moon, bird migration, Halloween, visual
and audio equipment, globe at night, Southern Hemisphere skies, the seasons, and more. I
am delighted to see a new trend developing; it
is unusual to have actual workshops (vs. vendor demos) presented by planetarians using
digital projection systems. I will tell you about
all of these exciting workshops in the December column. I am sure all planetarians working
in small and mobile domes can learn from every one of these presentations.

Signing Off
Remember, I always treasure news from colleagues. I especially want to thank three members of the Portable Planetarium Committee,
Loris Ramponi, Dayle Brown, and Alan Gould,
for contributing most of the information for
this quarter’s column. 		
I
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General Counsel
ciples do apply in cyberspace, the issues are
complicated by the terms of use agreements
that govern various online services. Moreover, electronic communications can be subject to other legal provisions based on whether government servers or email accounts are
involved. In this installment of General Counsel, I offer a brief sketch of some issues related
to Internet-based discussion forums.

Copyright Considerations

Christopher S. Reed
CSR Media, LLC
1600 South Eads Street
#830N
Arlington, Virginia 22202
USA
(1) 720-236-3007
creed@csrmedia.com
Copyright and email
To say that electronic mail has become a
ubiquitous form of communication is something of an understatement. What was once
used only for the corporate world and the
technologically savvy elite is now the primary form of communication for millions
of computer users. Academicians and scientists were among the earliest users of wide area
computer networks, enjoying the instantaneous and borderless transfer of knowledge
and ideas. The planetarium community certainly hasn’t avoided this phenomenon, having had its own thriving Internet-based discussion group, Dome-L, dedicated to all things
planetarium, for over 10 years.
Recently, the widespread use of email and
other Internet-based communication tools,
like email discussion lists (“listserves”—see note
at end), discussion groups, and social networking sites like MySpace.com® and Facebook,
has begun to raise questions about the ownership and proper usage of information posted
on the Internet. While basic copyright prin-

It is axiomatic in modern copyright law
that the author of a particular work is the
owner of the copyright. Applying that principle to Internet postings (for simplicity, I use
“postings” to refer to any public Internet communication,
whether by way of email discussion list, message
board, discussion forum, chat room, etc.)
dictates that the copyright in such a posting vests in the person
who wrote and posted
it. The matter is complicated, however, by
the terms of use agreements that govern the
web sites which host
various Internet discussion tools. Few users actually read them, but
the lengthy documents
serve as the contract between the user and the
service provider.
Although somewhat uncommon, there
have been cases of certain commercial services including a copyright assignment clause
in their terms of use, meaning that anything
a user posts on the web site would be owned
outright by the service provider. Of course,
the vast majority of postings are commercially valueless, making the copyright issue, as a
practical matter, largely unimportant (one
wonders what a service provider would do
with the copyrights it owns in millions of
pages of chat room transcripts). But, I have occasionally seen, for example, authors posting
large excerpts of forthcoming works. In these
cases, the copyright provisions could have far
reaching consequences.
Becoming increasingly common are terms
of use agreements which stop short of providing for an outright copyright transfer, and instead require the user to grant the service pro-

General Counsel is intended to serve as a source of general information on legal issues
of interest to the planetarium community. Planetarians seeking information on how
the principles discussed in a General Counsel column apply to their own circumstances
should seek the advice of their own attorneys.
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vider a nonexclusive, royalty free license to
use their postings. Again, these terms may be
inconsequential to the majority of users and
in the majority of circumstances, but they
are worth keeping in mind before posting information that may have commercial value
down the road, or, simply information over
which you wish to exercise control.
Despite the few services that raise copyright issues in their terms of service, the fact
remains that the majority of services take no
rights in their user’s postings, and, those that
do, generally don’t enforce such rights or limit
the poster’s ability to otherwise use his or her
postings. For all practical purposes, then, you
are the owner of the copyright in the content
that you post on the Internet.
On the flipside, it’s important to remember
that other participants’ postings are copyright-

iStockphoto.com

ed as well, and the mere fact they take place in
a public forum does not grant you the right to
use the material as you wish. Of course, taking
small portions or brief quotations may well
fall within the realm of fair use, but just because something is online does not grant you
the right to use it without permission.

Privacy Considerations
Aside from copyright concerns, because of
the global and omnipresent nature of the Internet, privacy has become a key issue surrounding Internet communication. Aside
from private, person-to-person email, and sites
with disclosed security procedures (e.g., banks)
it is generally advisable to assume that anything posted on the Internet may be publicly accessible.
Even “private” email discussion lists and
web-based discussion forums can be susceptible to public disclosure. Some participants on
a list of which I am a member recently discovered that, although the list was heavily moderated and its membership was subject to an
approval process, the list’s archives were available on a publicly accessible web site and easily located through any major search engine.
Although the incident upset many members
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of the list, it served as a valuable reminder that
very often, the Internet is very much a public
forum, whether it is intended to be or not.
But, it bears repeating again, that just because something is publicly available does not
necessarily imply that it is acceptable to copy
or otherwise use it. Particularly in the case of
a private email list, one would be well advised
to check with the author of a particular post
before quoting or attributing the text, even if
there appears to be no direct legal issues surrounding its use.

diction and, more importantly, the public records policy of the institution in which they
work, which governs how the institution responds to request for records from the public.
While the likelihood of your email making it
out into the public sphere may be quite low, it
pays to be aware of the possibility. Many government employees maintain separate personal email accounts with one of the many
web-based email services through which to
send messages that are perhaps best left out of
public view.

Public Records Laws

Best Practices

The U.S. federal government, each of the
states, and many foreign countries have “sunshine laws” on the books. These laws provide
for public access to government meetings and
certain government records. Although the
precise contours of each law vary substantially by jurisdiction, many of them provide that
email sent to and from government accounts
is considered a “public record” and thus subject to disclosure. Underlying these laws is the
notion that the inner workings of a government must be open and freely available to the
public in order for a democratic government
to function properly.
Planetarians working for governmentowned institutions may find it revealing to
investigate the state of the law in their juris-

To summarize, I offer the following best
practices to keep in mind when participating
in Internet-based discussions, and using email
as a form of communication.
Always assume that everything you write
in a chat room, message board, email discussion list may be publicly accessible.
With few exceptions, you own the copyright in anything you create and post on the
Internet. Some services require that, as a term
of using the service, you transfer the copyright or, more commonly, provide a license to
use the copyrighted work. Check the terms of
use to be sure.
With few exceptions, the other participants
in an Internet discussion own what they create and post. Just because something is avail-
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able publicly does not mean you are free to
use it elsewhere. As always, regardless of your
legal position, it’s a nice idea to ask for permission first.
For government employees, be aware that
public records laws may subject your email to
public scrutiny. Using a private email account
for personal matters will help avoid any unfortunate disclosures.
As always, these suggestions should be considered only as general tips, and should not be
taken as (nor are they intended to be) legal advice. For advice specific to your circumstances, consult with a licensed attorney in your jurisdiction.

Note
It is worth noting that the term “listserve”
is a popular and generic term derived from
the federally-registered trademark Listserv®
which identifies a particular software program for maintaining email based discussion
groups. While many list services do use Listserv, there are now numerous other mailing
list programs in use. Using the term “listserve”
wanders a bit close to using a trademark to define a generic class for my taste (see my past
column on trademarks to see why that’s a bad
thing), so, observing the “practice what you
preach” principle, I use the generic descriptor
“email discussion list” in this column.
I
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Digital Frontiers
needs and set new directions for standards efforts. Here are highlights of DomeFest 2007.

DomeFest Awards
The DomeFest awards provide special recognition of selected fulldome pieces in the
DomeFest Juried Show. The Domie Awards
Committee included Alex Hall, Maya Skies executive producer at the Chabot Space and Science Center; Ken Perlin, New York University
Media Research Lab; Steve Savage, president of
Sky-Skan; Claudia Valdez, associate director at
the University of New Mexico Arts Tech Center; and Ryan Wyatt, director of Science Visualization at the California Academy of Sciences. Please see www.domefest.com for a full list
of jurors. The screening and awards ceremony
were held in Albuquerque’s LodeStar Astronomy Center. A complete list of winners appears
on page 53.

Ed Lantz
Visual Bandwidth, Inc.
1290 Baltimore Pike,
Suite 111
Chadds Ford, Pennsylvania
19317 USA
ed@visualbandwidth.com
This special installment of Digital Frontiers
focuses on DomeFest 2007, the annual fulldome art and science festival held July 20-23
in beautiful Albuquerque, New Mexico in the
US’s desert southwest. By all accounts, DomeFest 2007 was an astounding success, and has
become the place to connect with the fulldome arts and production community. This
year included expanded workshops, production talks and show screenings, and “birds of a
feather” meetings to assess fulldome industry

Presentation Sessions
This year’s DomeFest included a number of
engaging presentations. These sessions rounded out the event, making it as informative as
it was fun and entertaining. They were interspersed with short talks and screenings from
past DomeFest shows in the UNM ARTS Lab’s
gDome, a 4.6-m dome screening room integrated by Sky-Skan.
The sessions kicked off with “Creating a
University Fulldome Course” by UNM ARTS
Lab’s Hue Walker. She is working on her third
course in fulldome video at the University of
New Mexico, and asked the fulldome production community what skills they would like
graduating students to come away with. The
discussion ranged a full gamut, from production management and planning skills to research into what is unique about the dome
versus flat-screen theaters. I added that the
new field of neuroaesthetics could likely an-

swer some of these questions using advanced
brain scanning technologies.
Next, Mark and Carolyn Collins Petersen of
Loch Ness Productions presented “Fulldome:
Now and in the Future, or Ruminations on the
Slippery Slope.” As many already know, Mark
curates the Fulldome Theater Compendium
ONLINE! at www.lochnessproductions.com,
which is the industry’s most comprehensive
database of fulldome theaters. Mark presented some preliminary statistics not yet available through the compendium that created
quite a buzz. We learned that 54% of fulldome
systems worldwide are fisheye projectors (primarily small and portable domes with a few
exceptions, such as Spitz’s ESky II).
We also learned that E&S and Sky-Skan currently lead the market with 65 reporting installations each, and that there are at least 79
fulldome programs currently being played
worldwide. Mark’s cursory survey of digital
dome theater websites (yes, he went to every
fulldome theater website he could find, bless
his heart) revealed that the most popular fulldome show is currently the Clark Planetarium’s Secret of the Cardboard Rocket, now reported playing in 18 theaters worldwide. Mark
emphasized that these results were preliminary estimates, so please don’t tell anyone.
Carolyn wound up the presentation with a
list of questions to spark dialog within the
fulldome production and institution community.

Sky-Skan’s Pre-Conference DigitalSky 2 Class (Courtesy Ian McLennan)
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Additional
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(CERN) to create a fullScott Drave’s Electric Sheep: the Collective “Dream” of 45,000 Computers (courtesy Scott
Unknown, an awesome
dome dataset for the
Draves)
production that floored
sub-atomic scale, and
the DomeFest Awards
the Chabot Space and
Committee, presented
Science Center’s presenby producer Monica Zeltation on Maya Skies,
tin of Melbourne Planeincluding an overview
tarium in Australia.
by Cynthia Ashley and
a fascinating presentaSpontaneous
tion of image-based capFantasia
ture and 3D reconstrucSunday evening cultion of ancient ruins and
minated with a live 3D
architecture by Kevin
immersive art perforCain of the Institute for
mance by computer artStudy and Integration
ist J. Walt Adamczyk
of Graphical Heritage
Regular (left) and Wide Field (right) Infitec Glasses for Sky-Skan’s definiti 3D (courtesy Mike
titled Spontaneous FanTechniques (INSIGHT).
Smail)
tasia. This performance
Friday evening betopped off the fest for
gan with the US debut
many,
including
me,
who have long dreamed
Sunday’s
sessions
started
with
“The
Makof Sky-Skan’s demonstration of definiti3D, a
of the dome as a live performance space for
ing of Dawn of the Space Age” presented by
fully hemispheric projection system based
Mirage3D’s Robin Sip. The 42-minute show, journies both real and imagined. The perforon the Sony SXRD 4k technology with stemance consisted of several pieces, including
reoscopic capability provided by Infitec. The rendered entirely in 4k native resolution, feaseveral abstract computer graphic creations
the
excitement
of
the
early
days
of
space
tures
result was nothing less than stunning, resultfloating in space (reminiscent of laser lightexploration, from the launch of the first artifiing in one of DomeFest organizer David Beinshows) and live creation of virtual worlds on
cial satellite Sputnik to the magnificent lunar
ing’s favorite moments of the show, when he
an otherworldly landscape, and ended with
landings and privately operated space flights.
“looked back at the full house to see the dome
a dramatic flythrough of the spontaneously
Next
up
was
Scott
Draves,
computer
artist
glinting off the Infitec glasses, hands reaching
created world titled Autocosm: Gardens of Thuup to touch the stars, and a whole lot of tonsils pioneer and co-winner of the Harmony Chanban. Find out more at www.SpontaneousFannel Award. Scott explained how the genetin the gawking crowd.” The evening wrapped
tasia.com.
ic code used to render his winning piece, The
up with a party by Harmony Channel featuring visual music projections.
Saturday morning’s sessions started out
with “The Making of Zula Patrol: Under the
Weather” by Spitz’s Creative Media and Zula
USA. Zula Patrol is a great example of how to
team a fulldome program with a global brand
for mutual benefit and co-marketing value. We were then treated to “The Making of
Black Holes: The Other Side of Infinity,” presented by the Denver Museum of Nature and Science and the National Center for Supercomputing Applications. This show is packed with
high-end simulations from numerous prominent scientists and is, perhaps, the first live-action cinematography seen in a planetariumoriented fulldome program.
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Firebird, required 250,000 hours of CPU time to
render at 2300 x 2300 pixels. Fortunately, the
piece was rendered by a cybernetic network
of 45,000 computers via the Electric Sheep
screensaver and BitTorrent peer-to-peer protocol (much the same as SETI@Home). Scott
described his Electric Sheep as a self-sufficient,
artificially intelligent living entity that users
can watch and influence, and personifies it
as a message of peace and love from the machine world to humanity because of the great
beauty of the resulting images. Wow. Perhaps
that’s why he also received an impromptu
“Director’s Choice” award from David Beining. Check it out yourself at www.ElectricSheep.org.
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Birds-of-a-Feather
There was an extremely good turnout for
Monday’s extended Birds-of-a-Feather meetings. First up were real-time system demonstrations. Martin Ratcliffe of Sky-Skan showed
off DigitalSky 2.1, including the ability for users to load their own extrasolar planets.
This was followed by a UniView demonstration by Jan Warhaus of SCISS AB, focused
instead on planet Earth. The tour culminated with a stunning demonstration of remote
collaboration. With the help of Skype and the
UniView Octopus server, Carter Emmart at the
American Museum of Natural History in New
York City and Staffan Klashed (CEO of SCISS
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Our Turn to Dance

2007 Domie Award Winners
Best of Fest
Our Turn to Dance
Director/Producer: Hue Walker
Poetry/Music: Mitch Rayes
Affiliation: Independent Artists

Best Use of Dome
Adamas—The Journey of Light
Producer/Director: Peter Popp
Producer: Rita Werner
Affiliation: Softmachine, GmbH
Best Narrative
Black Hole: Journey into the Unknown
Producer: Monica Zetlin
Affiliation: Melbourne Planetarium@
ScienceWorks
Best Live Capture
Seeds of Spring
Director of Photography: Richard Power
Hoffman
Editor: Jon Shearburn
Affiliation: Coyopa Productions, Inc.
Best Student Production
SPLAT!
Producer/Director: Troy Whitmore
Producer: Patrick Vidal
Affiliation: UC-Denver/Denver Museum
of Nature & Science/uni3D.com
Sony 4k Award
Rocketman
Director/Producer: Robin Sip
Producer: Peter A. Flink
Affiliation: Mirage3D
Harmony Channel Award for
Best Mood-Elevating Visual Music
The Firebird
Visuals: Scott Draves & the Electric Sheep
Music: Kenji Williams
Affiliation: Spotworks
and
Chaoscapes
Visuals: Rocco Helmchen
Music: Andre Schroeder
Affiliation: Carl Zeiss, Inc.

AB) in Sweden made a virtual visit to DomeFimpressions of the meeting as it went along,
est, commandeering Jan’s laptop and taking
but my overwhelming one was ‘Why can’t
Monday’s attendees on a flight over New Mexmore planetarium conferences be like this?’
ico and the southwest US with the latest LandBy that, I mean the fact that the focus of the
Sat and other sat-skins. This must be a dream
meeting was to see shows and discuss them.
come true for Carter, who presented his vision
Shows are our lifeblood in the dome biz, and
of worldwide audiences sharing in “guest lec- the experience of seeing many shows and betured, tele-collaborative immersive presentaing able to discuss and critique them with our
tions, interactive instruction, and discussion”
fellow producers was priceless.
in his December 2005 Planetarian article ti“The gathering was very eclectic. It didn’t
tled “The Powers of
matter if we were proTen with a Steering
ducers, vendors, or inWheel on the Global
stitutional
represenVisualization Supertatives—we all had a
highway.” Many of us
voice and we all conagreed that this was an
tributed to the extent
important moment in
we felt comfortable
the history of the fulldoing so.
dome medium.
“The
content
The
remainder
spanned the gamut—
of the day was a sesomething for everyries of group discusbody’s taste. I’m sure
sions moderated by
we all don’t agree on
Ryan Wyatt and disour favorite presencussion leaders Tim
tations, but each one
Florian Horn of Hamgave us good ideas of
burg Planetarium in
what’s being done out
Germany, “Art: perthere, and as imporformance, tools, and
tant, what’s possible
examples”; me, repreand do-able. I came
senting Visual Bandaway with a sense of
Hue Walker sports her Domie award for Best of
width, for “Real-time:
optimism about some
Fest (photo courtesy Visual Bandwidth)
hardware, software,
of the shows we want
and content sharing”;
to produce.
Matt Mascheri of Adler Planetarium in Chica“The discussions on standards on Mongo, Illinois, “Animation/CG: tools, trends and day were quite enlightening, particularly as
tricks,” and Ryan himself, on “Business: modI watched and listened to the attendees who
els, opportunities, and funding.” A number of
were not from the planetarium ‘tradition’
important issues were raised that will set distruggle to understand the very unique needs,
rections for the IPS Full-Dome Video Commitmindsets, and practices that a lot of us ‘grew
tee headed by Ryan.
up with’ in the planetarium environment. We
truly are a niche community. I did find myself
Conclusion
wondering how our community will change
DomeFest was a groundbreaking event, as the dome finds itself more in demand by
proving to be a “must attend” fest for any‘outsiders’ and what we will do to accept or
one active in the fulldome arts and sciences
help make those changes.
or seeking to learn about this specialized field.
“Personally, we appreciated David’s hard
Unlike past years, DomeFest sponsorship has
work to pull it all together, his generosity
broadened, including support from Sony, Skytoward everyone’s contributions (we were
Skan, Infitec, Zeiss, Harmony Channel, the pleased when he announced the ‘world prenewly formed global immersion (www.glomiere’ of Mark’s new Geodesium album A
balimmersion.com), and local supporters, inGentle Rain of Starlight in the dome), and his
cluding the University of New Mexico, UNM’s sense of humor as things took on a life of their
ARTS Lab, SICORP, the Bernalillo County Pubown at the meeting. It led to a certain ‘fun’ atlic Art Program, the Albuquerque Film Ofmosphere, as if anything was possible and all
fice, and the New Mexico Film Office. Kudos we had to do was wait and see.
to DomeFest sponsors, organizers, volunteers
“I came away with a sense of what I’d like
and participants for advancing the fulldome to present at future DomeFests. I hope that
and digital planetarium professions.
we can keep the sort of zany, informal atmoI’ll close this article with a quotation from sphere for future fests, without bogging it
planetarium veteran and first-time DomeFest down with ritualized formality, high fees for
attendee, Carolyn Collins Petersen, who pretattendance, vendors-vs-us attitudes, etc. that
ty much says it all:
sometimes occur at other conferences.”
“This was our first DomeFest. I had many
Carolyn Collins Petersen
Loch Ness Productions		
I
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NASA Space Science News
ment and the education community.
When President Eisenhower signed the National Aeronautics and Space Act establishing
the National Aeronautics and Space Administration (NASA) in July 1958 (operations began on October 1, 1958), Section 203 (a) listed
the agency’s five primary functions, including “provide for the widest practicable and appropriate dissemination of information concerning its activities and the results thereof.”
(www.nasa.gov/offices/ogc/about/space_
act1.html).

Anita M. Sohus
NASA/Jet Propulsion
Laboratory
California Institute of
Technology
4800 Oak Grove Drive
Pasadena, California 91109
USA
(1) 818-354-6613
anita.m.sohus@jpl.nasa.gov
The 1957 launch of Sputnik did more than
propel the world into the space age—it also
catalyzed science education in the US for the
next several decades. According to National
Science Foundation Historian George Mazuzan, in The National Science Foundation: A Brief
History (July 15, 1994, downloaded from www.
nsf.gov/pubs/stis1994/nsf8816/nsf8816.txt):
Sputnik raised questions about the
ability of the nation’s education system
to compete. Congress responded with the
National Defense Education Act of 1958.
It emphasized science education and became a significant part of the country’s
science policy. The act provided a student loan program, aid to elementary
and secondary school instruction in science, mathematics and foreign languages,
and graduate student fellowships. While
it was directed mostly at students rather
than institutions, and was administered
out of the United States Office of Education, the law had an important impact
on federal support of science education.
Both its fellowships and its institutional benefits followed geographic distribution patterns rather than the competitive
elitist format typical of Foundation programs. Of even greater significance, however, the act opened the way for future
legislation that redefined many of the relationships between the federal govern-

Why Does NASA Do Education?
Over the years, many of us have benefited from the science and education push of
the 60s, and NASA has been a primary source
of information for students studying our solar system and universe. However, every now
and then someone raises the question: “Why
does NASA do education?” The short answer
is to prepare future scientists, engineers, and
managers who will carry on NASA’s work.
Educational efforts are carried out by
NASA’s Education Office as well as by NASA’s
technical divisions (Aeronautics Research, Exploration Systems, Science, and Space Operations). The 10 NASA field centers work with
the national programs as well as within their
own geographic regions. The emphasis is on
preparation for careers in STEM disciplines—
science, technology, engineering, and math.
The categories of education are higher education (colleges and universities), formal education (K-12), and recently, informal education (museums, science centers, planetariums,
youth groups, out-of-school-time organizations, etc.) NASA’s investments in education
make use of its unique mission, workforce, facilities, research, and innovations. The agency is also taking a leading role to make significant impacts in engaging underserved and
underrepresented communities.
Another wrinkle in the organization is that
management of most of the national programs is being reassigned to various NASA
centers, as the workforce at NASA headquarters has shrunk.
The current NASA assistant administrator
for education is Dr. Joyce L. Winterton (see biography at education.nasa.gov/about/team/
bio_jwinterton.html). Dr. Winterton came to
NASA from USA TODAY, where she was director of education programs.

NASA’s Education Strategy
In 2006, NASA published NASA Education
Strategic Coordination Framework: A Portfolio
Approach, which encompasses all of the agency’s education efforts. (The document may be
downloaded at education1.nasa.gov/about/
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strategy). Three outcomes align all NASA education activities:
Outcome 1: Contribute to the development of the STEM workforce in disciplines
needed to achieve NASA’s strategic goals,
through a portfolio of investments.
Outcome 2: Attract and retain students in
STEM disciplines through a progression of educational opportunities for students, teachers,
and faculty.
Outcome 3: Build strategic partnerships
and linkages between STEM formal and informal education providers that promote STEM
literacy and awareness of NASA’s mission.

Inspire, Engage, Educate, Employ
NASA education has defined four categories
of involvement, ranging from a broad base to
focused efforts. Over the years, NASA has depicted its education efforts through Venn diagrams or cubes, but the latest visual is a pyramid. At the base of the pyramid, inspire has
the goal to reach large numbers of people, not
necessarily in person. The next level, engage,
strategically identifies and targets participants, with the aim that the participants will
develop a deeper understanding by interacting with NASA content. Educate activities
focus on student learners, or pre- and in-service educators. Finally, at the apex of the pyramid, employ, individuals are prepared for
employment in disciplines needed to achieve
NASA’s mission and strategic goals, whether
working for NASA, academia, industry, or in
STEM teaching fields.
Cultural diversity is a management philosophy and a core value for all NASA education
efforts. Along with six operating principles—
relevance, content, diversity, evaluation, continuity, and partnerships/sustainability—this
forms the foundation for evaluation of both
new and existing education investments.
NASA is taking a portfolio approach to its investments in education, trying to maintain a
balance among its investments.
NASA education also is actively pursuing
collaborative partnerships with the corporate
world, including Google, Readers Digest, and
others. These may take the form of entrepreneurial offers or Space Act Agreements.

Participating in NASA Education
Programs
If you haven’t already registered for NASA’s
education listserve, go to www.nasa.gov/audience/foreducators/topnav/mailinglist/index.
html to signup to receive announcements related to NASA’s education program.
There are so many NASA education programs that I only have space to hit just a few
highlights here. You can learn more by browsing education.nasa.gov.
Higher Education. Programs for faculty,
post-docs, and students include scholarships,
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Cultivate Diversity of Workforce Disciplines and Practitioners
Employ
Outcome 2: Elementary/
Secondary
Attract and retain students in
Education
STEM disciplines, through a
progression of educational
opportunities for students,
teachers, and faculty

Higher
Education

Educate
Engage

Outcome 1:
Contribute to the development of the
STEM workforce in disciplines needed to
achieve NASA’s strategic goals, through a
portfolio of investments
Informal
Education

Inspire
Relevance

NASA
content

Diversity

Outcome 3:
Build strategic partnerships
and linkages between
STEM formal and informal
education providers that
promote STEM literacy and
awareness of NASA’s mission

Evaluation Continuity Partnerships/
Sustainability

Principles/Criteria
NASA’s Strategic Framework for Education encompasses three educational outcomes. Source: NASA

fellowships, internships, and research positions. Some of the largest and best-known of
these programs include Graduate Student Researcher Project (GSRP) and the Undergraduate Student Research Project, which bring students to conduct research at NASA Centers.
Links to all these programs are available online at education.nasa.gov/divisions/higher/
overview/index.html.
Elementary and Secondary Education. Programs for both educators and students are conducted by this office. Student
programs include INSPIRE, ISS EarthKAM,
MATHCOUNTS, the Student Temporary Employment Project, and the Great Moonbuggy
Race. Educator programs include NASA Aerospace Education Services Project, Amateur Radio on the International Space Station, Earth
System Science Education Alliance, ISS EarthKAM, the Minority University Research and
Education Projects, NASA Explorer Schools,
the National Space Grant College and Fellowship Project, New Opportunities Through Minority Initiatives in Space Science, Science
Engineering Mathematics and Aerospace
Academy, and the Visiting Researcher Exchange and Outreach Partnership. Links to all
of these programs are available online (education.nasa.gov/divisions/eleandsec/programs/
index.html).
Informal Education. NASA’s official
definition of informal education is “The process of acquiring new knowledge and skills
without the benefit of structured teaching.
An educational setting that encourages and
facilitates self-directed learning.” In 2004,
NASA initiated the NASA Explorer Institutes
(NEI) (see education.nasa.gov/divisions/informal/overview/F_pathfinder_explorer_insti-
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tute.html).
NEI provides engaging experiences, opportunities, materials and information to members of the informal education community.
In 2004, NEI funded 11 focus groups and six
professional development workshops, in partnerships between NASA centers and informal
science educators across the country. In 2005,
NEI held a workshop to synthesize the results
of the focus groups and workshops, and then
issued a solicitation for activities in four key
areas identified by the participants: professional development workshop opportunities,
STEM teaching tools and products, infrastructure development projects, and partnerships
for sustainability. Ten Explorer Institutes were
funded in 2005. See the NEI website (above) for
descriptions of all of these activities. Unfortunately, NEI was not funded in 2006 and 2007.
We remain hopeful for 2008 and beyond.

The Mission Directorates
NASA’s four mission directorates—Aeronautics, Exploration Systems, Science, and Space
Operations-have also developed their own
educational programs over the years. I know
most about the programs of the Science Mission Directorate, which includes both Earth
Science and Space Science. These efforts have
taken decidedly different approaches in the
past, and will be changing over the next year.
Earth Science has tended to compete diverse
opportunities on an 18-month to three-year
cycle, whereas Space Science set up a nationwide network (thematic forums and regional broker/facilitators) that was in place for
about 10 years. In addition, in an effort to involve scientists in education, Space Science
has required mission proposals to set aside
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some percentage of their budgets for education and outreach (this spring, the percentage required for mission education and outreach was reduced from 1-2% of the mission
budget to 0.25 - 0.5%). Earth Science has slowly followed Space Science’s lead in requiring
mission-related education and outreach programs. Space Science also encourages researchers to apply for supplemental funding to carry
out educational activities related to their research topics.
Another way to participate in NASA’s educational programs is to get into the proposal process. Getting one’s nose into the NASA
funding tent takes some networking and
some homework. One starting point is NASA’s
Acquisitions page (prod.nais.nasa.gov/cgi-bin/
nais/index.cgi). The Science Mission Directorate’s education and outreach opportunities
are advertised through its research opportunities site, nspires.nasaprs.com/external.
Despite enormous budget pressures due
to the Vision for Space Exploration and congressionally-mandated redirection of monies,
NASA remains committed to investing in educational programs and supporting the country’s educators who play a key role in preparing, inspiring, exciting, encouraging, and
nurturing the young minds of today who will
manage and lead the our laboratories and research centers of tomorrow.
Note: all links and online information valid as
of 7/30/07.
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BIZARRE HAS A LOCATION.
STRANGE HAS A PLACE.
WEIRD HAS A HOME.

An immersive 3D tour of extrasolar planets.
Now available: clarkplanetarium.org/distribution
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International News
Association of Dutch-Speaking
Planetariums
The Russian Cosmonaut Alexei Leonov,
who was the first man ever to walk in space,
revealed his own statue at the planetarium
of Ridderkerk. When Leonov visited Ridderkerk for the first time, on 10 February 2007,
he opened the new observatory that is a part
of the science center Johannes Post School.
When Leonov visited the observatory for the
second time on 1 June, he was invited to reveal
the statue as a complete surprise.
He was also surprised by the new window
that was installed in the observatory showing two of his own paintings of early Russian
spacecraft on their way back to Earth, made in
special colored glass. The observatory is presently installing its 20 inch telescope, to be
ready in August 2007.

Lars Broman
Dalarna University
SE 791 88 Falun, Sweden
+46 2377710
lbr@du.se
www.sciencecommunication.se
Usually astronomy works well in providing the necessary electricity for editing my
column for the fall issue of the Planetarian. I
spend the summer months in my small cottage on the Swedish west coast, where I rely on
good sunshine onto the house’s three PV panels for charging the battery bank. This year,
however, meteorology got in the way and the
Sun has been obscured by heavy clouds for
most of the time during the last two weeks. So
instead of closing down the small fridge (and
thereby having to drink my beer lukewarm), I
have attached my laptop to my auxiliary generator, a small 2-stroke Honda.
The International News column is dependent on contributions from IPS Affiliate Associations all over the world. Many thanks
to Agnès Acker, Bart Benjamin, Martin Bush,
Ignacio Castro, Gail Chaid, Alex Delivorias,
John Hare, Tom Mason, André Milis, and Loris
Ramponi for your contributions. My thanks
are this time especially to Nataliya Kovalenko
for the first contribution on from Ukranian
Planetarium Association. You are all welcome
back with new reports, and I look forward to
contributions from other associations as well.
Upcoming deadlines are 1 October for the December Planetarian and 1 January 2008 for
March, 2008.
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Association of French-Speaking
Planetariums
The 23rd APLF Conference was hosted in
May in Marseille, Aix-en-Provence at SaintMichel l’Observatoire. You may find the program and pictures on www.aplf-planetariums.
org.
The APLF/ESO show ALMA Explores the Cold
Universe, produced by APLF and the European
Southern Observatory, has already been adopted by 22 planetariums. A working group
(planetariums from Montpellier, Toulouse, StEtienne, Bruxelles, Epinal, and Augsbourg) began the production of the show. The inauguration is planed for September 2008, celebrating
the pre-opening of the International Year of
Astronomy 2009. The scientific content is focused on the spectrum outside the visible and
on interferometric techniques, on the analy-

sis of distant galaxies, and on the structure and
formation of stellar/planetary systems. If you
are interested in the English, German, Italian,
Spanish, Dutch, or French version, please contact aplf@astro.u-strasbg.fr. Present prices are
5500€ fulldome version, 1300€ classical + allsky, 550€ portable, but will increase by 30% after 1 September.
The brochure L’Univers Astronomique will
appear soon in a braille version, with the
whole French text in braille and 10 figures
in touchable relief. It is produced in collaboration with the Institut National des Jeunes
Aveugles (INJA).
A remarkable offer is being made by RSA
Cosmos, the French manufacturer of planetariums: the portable device Cosmodyssée IV
(projector and dome) will be given to the best
2007 project of implanting a planetarium in
France and maintain it during three years.

Association of Mexican
Planetariums
News came from the Luis E. Erro National
Polytechnic Institute Planetarium in Mexico
City that it will produce a series of programs
related to the astronomical advances made by
the pre-Hispanic cultures in México. A group
of specialists are designing the digital program
into which they will combine the archaeological and astronomical knowledge of the Teotihuacan, Mixteco-Zapoteco, Mayan, and Aztec cultures.
The projection on the dome will feature the
well known structures of the Sun and Moon
Pyramids in Teotihuacan and the Kukulkan
Castle in Chichen Itza, Yucatan. Utilizing animation programs, it is possible to show simultaneously the heaven’s vault and the buildings as they saw them with a duration of 30
  Braille was devised in 1821 by Frenchman Louis
Braille.-ed.

23rd APLF Conference delegates in Marseille with the telescope de Foucauld in the background. Photo
by Lionel Ruiz, Andromede.
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minutes and will be ready by the summer of
2008.
On other news, AstroTV Educación, cosmos.astro.uson.mx, as its name implies, is celebrating its fifth year of transmitting on the
web 24 hours of daily astronomical programs
in Spanish. Its coverage of the International
Heliophysical Year 2007 (www.ihy2007.org)
and other astronomical events may be used to
attract audience to the planetariums.
The AMPAC annual meeting will probably
be held in mid-October or November at the
Morelia Planetarium, Lic. Felipe Rivera.

lar sites in London, perched on a high hill in
Greenwich Park which overlooks the city
of London. The new 120-seat planetarium is
mostly underground and the only outward
evidence of its existence is an odd-looking metallic truncated cone which sticks out of the
ground beside the magnificent original South
Building of the Royal Observatory.
The bronze-clad cone has a straight groove
channeled on its inclined surface; look along
it at night and you will see Polaris. The pati-

dome immersive experience, which is allied to
a declaration of intent by the museum’s management to present as many live planetarium
shows as possible. Everyone in the industry
will recognize this as a laudable objective, and
we collectively welcome Greenwich into the
fold, and wish them well for the future. When
I looked over London city’s vista from the observatory hill, I also wondered how all of these
buildings will survive into the future. The
modern Millennium Dome is clearly visible

Australasian Planetarium Society
Planetariums down under have continued
to grow in 2007. The Stardome Observatory in Auckland, New Zealand has completed
fundraising for an upgrade to a fulldome system, expected to be completed in early 2008.
Down the road in Wellington, the Carter Observatory is also undergoing a renovation and
will install a larger dome to house their current Zeiss projector.
Over in Australia, the Launceston Planetarium in Tasmania is also looking towards the
future. Martin George will be moving his facility across the Tamar River to the main campus of the Queen Victoria Museum and Art
Gallery in the next year and is considering
possibilities for equipment upgrades. The Melbourne Planetarium across the Bass Strait has
recovered from hosting IPS 2006 and has completed its second fulldome feature production,
Black Holes: Journey into the Unknown. (See also
Digital Frontiers for rave reviews, page 51)
Further north, the Sir Thomas Brisbane
Planetarium hosted the regional APS meeting
in February. With a relatively small number
of domes spread over a vast geographical region, the APS meeting is the major opportunity for planetarians in Australasia to get together. The 2007 APS set a new standard in
organization and hospitality. And across the
continent in Perth, Horizon-The Planetarium will be launching their Cosmic Catalogue
in August. This is a selection of live segments
able to be mixed and matched, designed specifically with educators and students in mind
and will allow visiting school groups to completely customize the live component of their
planetarium experience.

British Associations of
Planetariums
The event in the UK that caught most people’s attention recently was the launch of the
new £20 million planetarium at the Royal Observatory at Greenwich, which was officially
opened by Queen Elizabeth in May. Nowadays it is part of the National Maritime Museum, but Greenwich has been an astronomical site since being founded by Charles II in
1675. It is built on one of the most spectacu-

The new Yorkshire Planetarium, housed in three geodesic domes. Photo by Ray Worthy

nated bronze is very tactile. You are almost
compelled to touch it. It looks like the bellshaped engine nozzle of a giant spacecraft’s
rocket propulsion system. In this case, the
bulk of the spacecraft, like an iceberg, is below
ground. I kept expecting the archaeologists
to return from their lunch break and continue excavating to expose the rest of this monster alien structure which was hidden under
the patio.
The Royal Observatory site is straddles the
Greenwich Prime Meridian line, and already
attracts multitudes of visitors to see it. It is also
home to the original Harrison clocks, which
were built to address the need for an accurate
timepiece which would allow mariners to accurately calculate their longitudinal position.
The three newly-designed visitor galleries
house many other important artifacts of the
science of astronomy, including a splendid orrery.
The closure of Madame Tussaud’s London
Planetarium in 2006 left a serious gap in planetarium provision for the UK’s capital city.
The new planetarium at Greenwich ought to
be able to fill this void. The latest computer
and laser projection technology provide a full-
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from Sir Christopher Wren’s original observatory building, and I was left musing which
of the two structures will be around when the
next millennium is ushered in. I know which
one I will be betting on.
At the other end of the expense spectrum,
another new planetarium has opened in Yorkshire at Harewood House between Leeds and
Harrogate. Managed and run as a Chameleon Television project by Richard Everiss,
the Yorkshire Planetarium is housed in three
geodesic domes, one of which uses a negative
pressure system designed by Ray Worthy to
form the fabric projection surface. The domes’
geodesic frameworks are an integral part of
the design and the new organization looks
forward to welcoming many budding astronomers through its doors this year. For more
information see their informative website at
www.yorkshireplanetarium.co.uk.
Once more we welcome them into the
community and are pleased to record these
developments as solid evidence that the future of imaginative astronomical education is
being secured. I can also report that Armagh
Planetarium has just taken delivery of a new
portable Mirrordome from Swinburne Uni-
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versity in Australia. This will double our offsite outreach capacity, with two portables instead of the one which we currently operate.
It also will allow us to show full-dome shows
in the portable environment for the first time,
and we intend to start this program in the autumn.
Armagh Planetarium’s new summer program will provide audiences with a choice of
three new shows: the children’s classic from
Clark Planetarium, Secret of the Cardboard
Rocket, and Robin Sip’s impressive Dawn of
the Space Age, along with our in-house production by Theatre Manager Julie Thompson
called Pole Position: Summer Skies. Dawn of the
Space Age will have its UK premier at Armagh: it shows how humankind rose from the
confines of the Earth’s surface, escaping the
clutches of gravity to enter low Earth orbit.
On the anniversary year of the Soviet-era first
artificial satellite Sputnik 1, Sip’s production
is an excellent historic overview of the history of space exploration. It is rather humbling
to realize that I have witnessed all of the milestones of this space race, as I vividly remember going out to see if I could spot Sputnik as
it beeped its way around the Earth. I also recall
the sense of shock that was evident in all of
the pundit’s comments on TV and radio that
the “backward” Soviet Union could trump the
USA in the Space Race.
Finally, this year’s BAP meeting was held
at the National Space Centre at Leicester and
was ably organized by Rebecca Barnes. As usual, the meeting’s prime benefit is that it provides a venue for UK-based planetarians to
network. The afternoon presentations included Ray Worthy describing the “Negative Pressure Dome at the New Yorkshire Planetarium at Harewood House”; Mike Culley, talking
about his current work at Southend and the
possibility of a new dome there; and Gareth
James, telling about his new employer, the Science and Technology Facilities Council (formerly PPARC) and what it could do for BAP.
Katy McDonald reported that the first year
at the reopened At-Bristol Planetarium had
gone well; Chris Darby gave an overview of
the plethora of educational activities and resources available at NSSC Leicester; Sotira Trifourki encouraged members us to check out
the International Year of Astronomy (IYA)
2009 website and to get involved with activities; Noel Jackson gave an update on his research into sourcing a cheap “make and take”
telescope for IYA 2009; and Jeff Lashley demonstrated the Solar Ionospheric Disturbance
detector that he had built and explained how
it could be used for educational activities.

European/Mediterranean
Planetarium Association
As another school year drew to its close and
with the temperatures are soaring above Ath-
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ens, the Eugenides Foundation bade farewell
to its last school visitors before the start of
the summer season. As a rough first estimate,
more than 350,000 school children with their
teachers and the general public have enjoyed
the Eugenides Planetarium’s shows from last
September to the end of June. The last Eugenides Planetarium show, In Search of…Spacetime, co-produced with the Athens Concert
Hall Megaron Mousikis, premiered on 8 February and by omission of this author failed to
appear on the last issue of the Planetarian. In
Search of…Space-time is an audio-visual show
that was presented to the Athenian audience
with its soundtrack, composed by Dimitris
Maragopoulos, played live by the Camerata
orchestra.
The show is scheduled to be repeated at the
Eugenides Planetarium during the autumn
months where, as its director Dionysios Simopoulos intended, the full capabilities of the
planetarium dome and its software and hardware will immerse viewers in a virtual environment that was just not possible to reenact
on the much smaller flat screen of the Athens
Megaron Concert Hall.
Currently, the staff at the Eugenides Planetarium is putting the final touches on its latest production, From Earth to the Moon, which
is scheduled to premiere on 4 October to coincide with the 50th anniversary of the launch
into space of Sputnik 1. The planetarium also
is preparing to host CAP 2007, the international Communicating Astronomy to the Public
Conference. The conference is organised in
collaboration with the International Astronomy Union, ESA, and the National Observatory
of Athens; see www.communicatingastronomy.org/cap2007.
During the last week of July, Manos Kitsonas, the technical director of the Eugenides
Planetarium, escorted two Greek students at
the NASA International Space Camp in the US
Space and Rocket Center in Huntsville, Alabama. Finally, the summer months presented
an excellent opportunity to upgrade the Eugenides Planetarium’s software and hardware.
Steve Savage, president of Sky-Skan, visited
the Eugenides Planetarium in June in order
to organize with the technical staff the necessary upgrades to take place from late August
to mid September.

Great Lakes Planetarium
Association

Illinois. This summer, a brand-new show
in Chicago’s Adler Planetarium featured the
characters from the popular PBS kids show
The Zula Patrol as they try to save the solar
system’s weather from interplanetary villains.
The Adler also ran a live presentation that features constellations and their treasures that
can’t be seen with the naked eye.
At the William M. Staerkel Planetarium at
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Parkland College in Champaign, Waylena McCully is busy producing a show about the last
20 years of astronomical discoveries for the
planetarium’s 20th anniversary this fall. The
staff recently said goodbye to Mary Nicholas,
who retired from the college, and said hello to
their new operations person, Carolyn Martin.
In September, the Cernan Earth and Space
Center of Triton College welcomed geologist
Dr. John Savino, who presented a program
about supervolcanoes (particularly the one
that lies beneath Yellowstone National Park)
and the threat that they pose to life on our
planet. The Lakeview Museum Planetarium is
pleased to announce that they have signed a
contract for the purchase of a Zeiss Skymaster
ZKP4 and Quinto fulldome digital projection
system, to be installed in December, 2007.
Indiana. In March, Dayle Brown of Pegasus Productions exhibited two illustrations
from her new book on the Milky Way in an
art exhibit for Northern Indiana Artists and
won a Merit Award for “Phaethon’s Path.”
Although retired, B.J. Harper is still connected to the Northrup High School Planetarium
in Fort Wayne, and she reports that the radio telescope at Northrop is almost ready to
go online. The E. C. Schouweiler Planetarium
staff is excited that the grant they applied for
over two years ago has finally come through.
The staff began installing their 12 projectors in
six dissolve pairs, controlled by the planetarium’s Bowen AstroFX automation system, this
summer.
Michigan. Late this summer, the Cranbrook Institute of Science Planetarium in
Bloomfield Hills hosted several sold-out, weeklong astronomy camps. Cranbrook recently
announced that author and research astronomer Brother Guy Consolmagno has accepted
a position as adjunct curator at the Institute of
Science. Summer shows at the Kalamazoo Valley Museum Planetarium included two about
dinosaurs, which tied in with the exhibit “Return of the Dinosaurs.” Staff members are also
working on “Polar Astronomers,” a program
about the science at the poles during the International Polar Year.
Production of the new show Bad Astronomy-Myths and Misconceptions continued for
the staff of the Detroit Science Center’s Dassault Systèmes Planetarium. Over 2,700 visitors attended Astronomy Day activities this
past spring. The staff of the Roger B. Chaffee
Planetarium recently created a stand-alone
DVD titled Rocket Riders, which is currently being shown to the public in conjunction
with the planetarium show Voyage to Infinity.
The current feature at Abrams Planetarium
is The Search For Life in the Universe, narrated
by Leonard Nimoy. On their website, the “Sky
Watchers Diary” has been replaced with a similar item, “Night Sky Notes,” a daily description of what’s up in the night sky. The Delta
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In the north-west region of Val
College Planetarium in Bay City
D’Aosta will be realized a planewill be busy over the summer with
tarium with a star model R.S. Auspecial events, including the annutomation Industrie. The planetarial Explore and Experience summer
um will be built in the city of Nus
camp, seven Stargazing Dinner
and will be connected with the AsCruises into Saginaw Bay, and the
tronomical Observatory of Saint
planetarium’s annual fireworks
Barthelemy (1663-m altitude).
fundraiser on 3 July.
Luca Talamoni, participant of IPS
The Exhibit Museum’s third
Conference since 1994, opens in
planetarium instrument since
Mira, near Venice, a new planetar1958, a Spitz A-4, saw its last show
ium called Planetario della Riviera
on 26 August. In the following six
del Brenta, with a Gambato star
weeks, the planetarium saw the inprojector and a 6-m dome. For installation of its fourth instrument,
formation: Luca Talamoni, via G.
a 1050 X 1050, single lens all-dome
Mion 41, Mira.
system by SCISS AB.
The main initiative of the sumOhio. Dayton’s Boonshoft Mumer of Rome Planetarium (14-m
seum of Discovery astronomy dedome installed inside the Musepartment holds a “Friday Famium of Roman Civilization with
ly Fun Night” each month with a
a 400-square meter astronomical
different astronomical theme. The
exhibition) is “Astrosummer,” a seevening features an astronomy-relection of shows, sky visions, and
lated hands-on activity, a “What’s
telescope observations, with muUp Tonight” presentation in the
sic, art, literature, and important
planetarium, and telescope observspeakers. Inside the Museum of
ing. The Sidney Frohman PlaneBalì (near the cities of Pesaro and
tarium in Sandusky recently preUrbino) there is an 8-meter planesented the old Hansen Planetarium
tarium dome that presents 20 difproduction of The People, a celebraferent astronomical lessons.
tion of Native American people
It is called “the corner of chilwho live in harmony with nature,
dren,” the special web page dethe Earth, and the sky. This year
voted to the youngest public of
marks the 40th anniversary of the
Florence Planetarium. The page is
planetarium.
written by Lara Albanese, planetarIn January, the Shafran PlanePlanetarians speaking English or American, Spanish, or French can apply for a
Week in Italy contest. Magic walls projection image courtesy of Italian Planium operator and science writer.
tarium at the Cleveland Museum
etaria’s Friend Association.
“A Week in Italy for an Ameriof Natural History celebrated its
can Planetarium Operator” is orfive-year anniversary. CMNH also
welcomed Roy Kaelin as manager of astronoganized yearly by Serafino Zani Astronomical
Hibbing premiered a new children’s program
my education. The astronomy staff at CMNH called The Wonderful World of Water. Director Observatory in collaboration with Learning
just concluded the run of its live show Raining
Marc Rouleau also spearheaded a new science Technology Inc. The main planetarium used
Cats and Dogs and its counterpart children’s
is a Starlab projector. A similar week is also
club for girls, and production is underway for
show, In Like a Lion, Out Like a Lamb to highorganized for a French-speaking and a Spanthe Paulucci Space Theatre’s third show that it
light the cat-and-dog constellations that popish-speaking planetarium operator. For more
will offer for sale in show kits, titled Moons.
ulate spring skies.
GLPA President Bob Bonadurer is no loninformation, check www.astrofilibresciani.it/
The Bowling Green State University Planger deep in the heart of Texas. He recently be- Planetari/Week_in_Italy/Week_Italy.htm;
etarium echoed to the sound of hand bells
came the planetarium director at the Milwausee also Mobile News on page 45.
as its eighth biennial hand bell concert in
kee Public Museum. Jean Creighton is the new
March, which featured bell choirs from two
director of the Manfred Olson Planetarium at
Nordic Planetarium Association
area churches. In late April and early May, the
the University of Wisconsin-Milwaukee. Ty
The European science center conference
planetarium featured a short run of NavigatWestbrook is the new director of the Barlow
ECSITE-2007 took place in Lisbon, Portugal
ing with Lewis & Clark, which shows how LewPlanetarium in Menasha, replacing long-time in the beginning of June. Some Nordic planeis and Clark used celestial methods of navigaDirector Karen Klamczynski, who has taken a
tarians took active part in the event. Ivar Nation to measure their latitude and longitude.
position with Evans and Sutherland.
kken and Lars Broman each convened a sesWisconsin-Minnesota. The Charles
sion, while Per Broman presented the Starlab
Horwitz Planetarium in Waukesha alternatItalian Planetaria’s Friends
projectors under a 2.5-m Eurodome in the vened three purchased shows this summer, along
Association
dors’ area.
with a new home-produced show about the
Milan Planetarium Ulrico Hoepl will host
On 7-9 September, the Nordic Planetarium
history of the United States space program
the next national meeting of Italian PlanetarAssociation Biennal Conference took place
called Into the Universe. At MSU Moorhead, live
iums 6-7 October. The main topic of the meetin Orsa, Sweden. A more detailed report will
shows were the order of business in the suming will be the foundation of the new nationbe included in the next issue of International
mer. Their July feature was Our Moon, while
al Association of Italian Planetaria. One of the News. Originally, the conference was planned
August visitors could Catch a Falling Star.
two days will be devoted to a visit of Turin
to be held in January 2008 at Jærmuseet, NærThis summer, the Paulucci Space Theatre in Planetarium, the first Digistar model in Italy.
bø, Norway, where a new science center called
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Vitenfabrikken is unnized with the new Inder construction. The
finium.
new center will not be
“It’s been over a year
ready by early 2008, so
and I really missed the
plans are to have the
excited young faces
next NPA Conference
filing into the chamthere in 2009.
ber in exuberant anThe science comticipation of a space
munication master’s
adventure. I had forprogram at Dalarna
gotten just how much
University has no infun it is!”
take of students this
The De Anza-Footfall, due to several cirhill Community Colcumstances.
Hopes
lege system has anothare that there will be
er strong astronomy
a new one-year proeducation link. Dr.
gram starting in AuAndrew Fraknoi, asgust 2008. Prospective
tronomy
professor
students can, howevat Foothill College’s
er, apply for the differAstronomy
Departent courses that make
ment and a leader at
up the program bethe Astronomical SoView from Skeer, where NPA-2007 was held. It shows part of the 65-km diameter mountain ring, refore 15 October, and
ciety of the Pacific, remains of the great meteor impact 365 million years ago. Photo by Per Broman
start studies in Januports that Astronomy
ary 2008. Contact proEducation Review, the
gram director Prof.
web-based
journal/
gas, Nevada, has changed its name to the ColErnst van Groningen, evg@du.se, if you are inmagazine for everyone involved in astronolege of Southern Nevada. CSN hosts the PPA
terested.
my education and outreach, celebrated its 5th
website and the new address for that site is
anniversary by announcing the online publisites.csn.edu/planetariaum/PPA.
Pacific Planetarium Association
cation of its 10th and largest issue. Go to aer.
From San Francisco, the California AcadPPA is proud to host the 2007 Western Alnoao.edu The Astronomical Society of the Paliance Conference of Planetariums (WAC) in emy of Sciences is pleased to announce that
cific website is www.astrosociety.org for all its
Ryan Wyatt has joined the Academy as direcFairbanks, Alaska 20-22 September 2007. Dr.
events and educational information. ASP is a
Neal Brown is chairperson; Susan Kramer is tor of Morrison Planetarium and Science Visuvaluable resource for any planetarian and edalization. Ryan produced many space-related
the events planner. The Westmark Hotel, Fairucator teaching astronomy.
banks is the conference hotel. You can regis- planetarium programs at New York’s Hayden
ter late or at the conference. All registration Planetarium and has produced supplemental Southeastern Planetarium
educational materials for these programs. The Association
forms for the conference, pre-conference and
the forms for papers are at the website wap- Academy team is thrilled to have Ryan with
SEPA, along with GLPA and MAPS, is lookcon.org. More information is available from them because he “will bring great energy, vi- ing forward to what promises to be a conferGail Chaid at (1) 408-540-8879 (cell) or email sion, and skill to his new position.” The new ence of monumental proportions. The “TriMorrison Planetarium, scheduled to open late ple Conjunction” conference is scheduled for
chaidg@esuhsd.org. The Alaska Conference
in 2008, will feature a 27.4-m (90-ft) dome and Wheeling, West Virginia, 9-13 October. The
team is ready and excited about the confergroundbreaking digital technology in a new
ence. It will be full of educational information
conference host is Steve Mitch at the Beneimmersive theatre that will surely “inspire dum Planetarium. The planetarium is situated
for planetarians and interesting talks about
auroras as well as the topic of Climate Change millions of visitors to ponder their place in
at Oglebay Park, a large complex containing a
the universe.” For more, see more in Gibbous hotel, conference center, golf courses, hiking
from the expert scientists at the University of
Gazette, page 64.
Alaska. We will also celebrate the Internationtrails, planetarium, zoo, and many other ameFurther south in Cupertino, California, Karl nities. Conference information is available at
al Polar Year, the International Heliophysical
von Ahnen reports, “the planetarium at De
Year, and the 50th Anniversary of the launch
the SEPA website as well as the website of the
Anza College is slowly coming back to life.” other participating organizations.
of Sputnik.
The grand re-opening will take place in the
There will be a fieldtrip to the famous Poker
Membership in SEPA, MAPS, or GLPA is reFlat research range, where research missiles to fall but a steady stream of school children quired for attendance. This is a good opporstudy the aurora are launched. Portable plan- have already been enjoying planetarium pro- tunity to not only join SEPA to qualify for
grams even while the noises of construction conference participation, but your memberetariums will be featured, including new digihave continued in the back rooms. The Jap- ship will include many other benefits, includtal portable planetariums. Alaska teachers and
anese Konica Minolta Planetarium factory ing our quarterly journal, Southern Skies. Jourportable planetarium directors will also be atcrew installed the Infinium-S. After the train- nal Editor James Sullivan has overseen the
tending, as well as planetarians representing
ing, the De Anza astronomy instructors are
international, national, and regional regions.
growth of the publication to include color ilworking with the many special features of the lustrations and paid advertising. The publicaPlanetarium lessons that align with state stanmachine. Future improvements will be a new tion focuses on planetariums and planetarians
dards will be available as well as ideas for
Astro-tec Ultimate seam dome and ECCS Ple- in the southeastern region but, just as importeacher workshops.
The college formerly known as the Com- iades LED cove lighting. The seating has been tantly, contains articles of interest to planetarrebuilt and the laser system will be synchro- ians worldwide.
munity College of Southern Nevada, Las Ve-
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(Forum, continued from page 41)
into their offices. I saw everyone doing their
best to make astronomy available to the community.
So train those new interns, and give them
the opportunities to learn by public contact.
But keep your own oar in the water, too. No
matter where you are on the institution’s
ladder, you have to make yourself (and your
knowledge) available to the people. We work
in domes after all, not ivory towers.
Jon U. Bell
Associate Professor of Astronomy
Hallstrom Planetarium Director
Indian River Community College
3209 Virginia Avenue
Fort Pierce, Florida, 34982 USA

HHH

Photo caption: Nataliya Kovalenko in front of the Kyiv Planetarium’s Zeiss projector. Courtesy of Kyiv
Planetarium

Vendors wishing to advertise in the journal should contact James Sullivan at Buehler
Planetarium & Observatory, Broward Community College, 3501 SW Davie Road, Davie,
Florida 33314. Phone: (1) 954-201-6681, fax: (1)
954-475-2858, email jsulliva@broward.edu
Further information regarding SEPA is available at the website sepadomes.org.

Ukranian Planetariums Association
There are seven planetariums currently
working in Ukraine, in Kyiv, Kharkov, Kherson, Dnepropetrovsk, Donetsk, Vinnitsa, and
Cherkassy. This year the Kyiv Planetarium has
been in operation for 55 years and the Kharkov Planetarium celebrated its 50th anniversary.
Kyiv Planetarium is the oldest public astronomy education institution in Ukraine,
and one of the biggest planetariums in the territory of the former USSR, equipped with a
large Zeiss projector, a 23.5-m dome, and 320
seats. Kyiv Planetarium was founded in 1952.
The idea of its establishment belongs to the
famous Ukrainian astronomer Serguey Vsehsvyatskiy, professor of Kyiv National University. The scientific planetarium staff consists
of graduates from the Astronomy and Space
Physics Department of Kyiv National University. Today there is one PhD and one doctor of
science in the planetarium staff.
Kyiv Planetarium provides a great variety
of lectures and programs for individuals, family visitors, and pupils. The planetarium repertoire consists of days-off programs, developed
for a wide public, and season-ticket programs
for pupils. During the school year, pupils

from first to eleventh grades attend lectures
aimed to help in studying the school curriculum in astronomy, geography, and natural
history. For example, the planetarium’s “astronomy for 11th grade” block consists of the
following lectures: starry sky and celestial coordinates, methods of astronomical investigations, our planetary system, the Sun-our closest star, lives of stars, galaxies and quasars, and
humans and the universe.
Besides this set of classical topics, pupils from
seventh to tenth grades, who do not study astronomy at school, can choose among sets
with general names: “Your Cosmos,” “Wonders of the Sky and of the Earth,” and “Kaleidoscope of Space.” From such popular programs, pupils can learn, for example, about
the Cassini mission to Saturn, the search for
life on Mars, the universe viewed by the Hubble Space Telescope, and the greatest observatories of the world. Stories about the seven
wonders of the world, danger from space, and
the search for extra-terrestrial intelligence are
also included in the planetarium’s schedule
for older pupils and the general public.
For Kyiv Planetarium’s younger visitors are
offered programs named The Fairy-Tail of Cosmos for first-second grades, and Voyages in Space
for third-fourth grades, as well as a Knowing
the Nature course for every grade of elementary school. Among programs for younger children are Games that the Moon Plays, Address of
the Earth in Space, Guest From Space, Searching
for a Planet for Life, First Steps into Space, Ukrainian Myths About Sky andEarth, and many
others.
I
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Sharon Shanks has offered to edit this column until a replacement for me is found, so
consider this to be the official handing over of
the reins. There, that was painless, wasn’t it?
Here’s the topic upon which she would like
to receive your thoughts:
The number of people attending
some planetarium conferences has,
comparatively speaking, hit a few
troughs in recent years. Notable,
but nothing terribly serious. What
should be done to reverse this trend?
Or do you want it reversed? Is this a
sign from a growing percentage of
the profession that they don’t necessarily feel the need to go to conferences anymore? After all, the profession
is gradually bringing in a new generation of planetarians, and perhaps
they’re not the conference type. What
do you think?
Sharon will be happy to receive your contributions by, ooh, how long shall we give
you all? How about October 10? Sounds good
to me.
Well, that’s almost all from me for the last
time. I’m off to NASA to ask them if any of
their telescopes have spotted intelligent life
on Earth yet. Then I need to pop over to ESA
headquarters and ask if Mars Express has imaged Ziggy Stardust’s spiders yet.
As you can tell, I’m an international, jet set
traveller these days…
So the unstoppable custard pie of time has
just hit the unsuspecting face of destiny plum
on the nose, which must mean this is the end
of my final Forum column after 13 long years.
(Now what am I going to do with my life?) So,
here it is, kind readers, the final sentence. I
Sorry, I lied, it’s this one.
Or this one.
No, it’s definitely this one.
Oh, wait, I forgot to mention…
Darn, I’ve run out
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Gibbous Gazette

James P. Hughes
Planetarium Producer
Buhl Digital Dome
Carnegie Science Center
One Allegheny Avenue
Pittsburgh, Pennsylvania
15212 USA
(1) 412-237-3348
(1) 412-237-3359 fax
hughesj@
carnegiesciencecenter.org
Making a Difference

On 7/7/07, the Buhl Digital Dome
played a part in a building-wide special event
called Green Fest. The program was designed to complement the Live Earth concert that spanned the globe to promote awareness of global warming. We had a high def
downlink from the Galaxy 25 Satellite
playing on the dome and the audio patched
into our surround sound system. Additional monitors hanging in our lobby also carried
the feed. In between musical performances
by over 100 of the world’s top pop performers, public service announcements and special short films were shown by the concert’s
organizers to get the message out to viewers
of the concert on how they can make a difference by lessening their impact on our globe.
The UniView Earth and Space Visualization Software developed by SCISS
AB in Sweden and the Hayden Planetar-
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ium was featured on a flat screen behind former Vice President Al Gore as he addressed
concert goers and TV viewers from a stage set
up on the grounds of the Museum of the
American Indian located on The Mall in
Washington D.C., USA.
And speaking of making an impact, one
of that software’s developers, Carter Emmart, director of Astrovisualization for Production and Education at the Hayden Planetarium, coordinated a special demonstration
of the software with an Eluminati Dome
Projection System at the First Annual
Conference on the Overview Effect in
nearby Arlington, Virginia on July 18, 2007!
“The Overview Effect is,” according to writer
Frank White, “the experience of seeing the
Earth from a distance, especially from orbit or
the moon, and realizing the inherent unity
and oneness of everything on the planet. The
effect represents a shift in perception wherein the viewer moves from identification with
parts of the Earth to identification with the
whole system.” White is the author of The
Overview Effect: Space Exploration and Human
Evolution (American Institute of Aeronautics
& Ast; second edition, September 1998). The
conference brought together an impressive
panel of scientists, astronauts, and visionary
leaders to examine the potentially dramatic
impact of the new civilian space era on our
planet. The conference was presented by two
separate space tourism organizations with independent websites at www.worldspacecenter.org and www.space-frontier.org. I’ve often
said if everyone got to view the Earth from
space, as we planetarians get to do so often, the
world would be a better place.

tion. Since my old house butted up against the
park, I often joked that I had a 400-acre backyard but that the city was responsible for cutting the grass. I now live about six miles away
from my old house and guess who has to cut
the grass now?! With a little under an acre surrounding my new house, I’m renewing my relationship with Mother Earth and enjoying my new-found stewardship over my little
patch of our home planet. Every thing takes
twice as long, like looking for things that just
the other day were close at hand. I’m feeling
very much at home, much like when I step
into a new planetarium dome while attending a conference, but sometimes feeling like
a guest in my own home. While packing, I’ve
had a chance to thumb through past conference materials or skim a favorite book or professional magazine, knowing all the time that
the clock was winding down and I should be
wrapping instead of waxing poetic on past
memories. I look forward to getting your news
on one of your planetarium memories or significant milestone. Keep all of us up to date on
your dome by sending me some news for a future column. Events and people impact our
lives. One person who has touched the lives of
many planetarians and planetarium visitors
alike has just retired, so let’s send our

Reality Check
I recently moved, so I had a reality check on
my personal impact on our planet. I’ve accumulated quite a bit of flotsam and jetsam over
the past 46 years and had a chance to get up
close and personal with a lot of it as I raced to
pack in time for the big move. I filled a professional moving truck and a couple of storage sheds with books, records, travel souvenirs, space toys, and all of the other evidence
of a life devoted to the planetarium. Nothing
reminds you of your impression on the planet like a big move. You may remember from
a previous edition of this column that I used
to live in an area called Observatory Hill—so
named because it is the location of Allegheny Observatory. The observatory is situated inside of a 400-acre park on the northern
edge of the city of Pittsburgh. The observatory is over 100 years old and it is being refaced
after having been exposed to the elements
and the various vulgarities caused by civiliza-
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Charlie Holmes retires from Spitz after 45 years
of service. Photo courtesy of Spitz Inc.

Congratulations to…

Charles H. Holmes Jr. of Spitz Inc. on
his retirement! Charlie explains that he started
work at Spitz on a Friday the 13th in 1962. He
spent many years in the installation, service,
and contracts departments before becoming
Spitz’ president in 1988, and chairman of Spitz
in 2001. Working for Spitz, Charlie traveled to
44 of the 50 states, three territories, and 29 foreign countries. He sold 29 planetariums and
installed 48 (many of the latter were A3Ps). He
was involved with the first non-earth-bound,
computerized planetarium—the STP, and the
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first tilted dome planetarium—the STS, and he
moved Spitz into the digital projection age in
the 1990s. Charlie’s final work week was at the
end of June. Our many thanks Charlie from
the worldwide planetarium community.

Timing is Everything
Even though slides seem to be falling by the
wayside, I just uncovered another web based
image sharing service with a slide based name
at www.slideshare.net.
Looking for an unusual way to depict
the history of technology? Here is a link to
the Age of Power and Wonder Cigarette Cards at the New York Public Library Digital Image Collection. Go to
digitalgallery.nypl.org/nypldigital/dgkeysearchresult.cfm?parent_id=113558&word
to
view some vintage graphics of some of the
greatest discoveries and inventions of science.
Especially look for the cool astronomy and
planetarium cards!

They just don’t make ‘em like they
used to!

German artist Oliver van den Berg has
crafted a star projector completely out of
wood. Check it out at www.makezine.com/
blog/archive/2007/04/wood_planetarium_
projecto.html

Don’t Look Down…
We spend a lot of time looking up. Recently
I found a website for a gentleman who spends
a lot of time looking down. Visit the website
at www.skypic.com/index.html and see what
I mean! You can view over 10,000 aerial images by Joseph R. Melanson and even order
prints of your favorite views. Of particular interest is the gallery of “Aerial Photography of
the United States Featuring National Parks and
Historic Sites” at www.skypic.com/parks.htm.
If you have an interesting location or building design, perhaps you might like to consider using his services to create a unique poster
or postcard for your gift shop. I like the motto
here, “We show your world from a higher perspective.” Contact him at joseph@skypic.com.
And while on the subject of aerial photography, surf on over to the following coordinates in Google Earth for a surprising image: S11° 46’ 41.62”, E 40° 27’ 23.25”)! The first 10
people to email me a screen capture of what
I’m referring to are sure to get some sort of fabulous prize from the space collection mentioned above.

Did You Know…

…that in the Fall 2007, the Gengras Planetarium will become the Travelers Science Dome at the Gengras Planetarium in
West Hartford, Connecticut? Thanks to a major gift by the Travelers Insurance Company, the Gengras Planetarium at The Chil-

dren’s Museum (formerly The Science
Center of Connecticut) will be transformed into a digital fulldome science theatre,
making it the most advanced planetarium in
Connecticut!
…that Kerry Magruder from the University of Oklahoma has developed a
great online resource by digitizing some very
old and rare books from their History of Science Collection? Take some time to explore
it at hsci.cas.ou.edu/galleries. Kerry also does
talks about Galileo in case you are looking
for someone to do a presentation at your facility. You can contact Kerry through his web
pages. In case the name sounds familiar, Kerry Magruder also published a web page about
the medieval flat-earth woodcut at homepage.mac.com/kvmagruder/flatEarth.
…that www.visualcomplexity.com/
vc is a great website that explores the visualization of complex systems? I stumbled across
this site recently and I wanted to pass along the
link to those of you fascinated by the wonderful world of science visualization! Take some
time out and click around this site and see the
wonders of complexity all around us.
…that funding has been secured for an upgrade to the planetarium at the StarDome
Observatory in New Zealand? CEO Craig
Garner recently announced that a unique
partnership formed with the ASB Community Trust, The Lion Foundation and
support from Auckland City Council will
ensure renovations by third quarter of 2008.
Plans include a fully digital planetarium projector that will be the first of its kind in New
Zealand!
…that The Skies Over Hogwarts was
presented as a special children’s show at The
Planetarium at the Raritan Valley
Community College in North Branch,
New Jersey, this past summer? The program
guided visitors through a Harry Potterthemed tour of the night sky and included J.K.
Rowling’s use of astronomy as the inspiration
for some of her characters’ names. Similar programs were also held at the Christa McAuliffe Planetarium in Concord, New Hampshire to coincide with the release of the last
book in this popular children’s series.
…that you can see the new look of the redesigned web site of Bowen Technovation
at www.bowentechnovation.com?
Jeff Bowen, president and creative director,
has unveiled the site that has a completely
new look, new roll-over links, and drop down
navigation menus. You’ll also find new pages
loaded with useful information that are highlighted by illustrations, animations and photos of technologies and programs for planetarium and interactive exhibit applications!
…that in addition to the Astronomy Picture of the Day, Goddard Space Flight
Center also hosts an Earth Science Pic-
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ture of the Day? The site is cosponsored
by Universities Space Research Association and is located at epod.usra.edu. Web
designer and programmer David Bowler is
looking for your amazing earth images for a
future ESPD. You can submit your images at
epod.usra.edu/submission.php3.
…that College of San Mateo’s planetarium re-opened on June 18, 2007? CSM, in
San Mateo, California, announced that its new
planetarium re-opened for classes in time for
the first day of the community college’s summer session. Community shows were planned
to resume in July and other outreach events
this fall. CSM’s new planetarium originally
opened for classes in January of this year and
was introduced to the community during a
festive ribbon-cutting ceremony in February.
Less than a month later, however, the planetarium had to be closed after its sprinkler system
activated, soaking the interior with water and
ruining its brand new equipment, including
the world’s first GOTO CHRONOS star Projector and Evans & Sutherland’s D3SP2
Video System HYBRID. The reason for
the activation is still being investigated vigorously. The good news is that insurance covered the losses. With its 11,000-pound, 15.24-m
(50-ft) geodesic dome, the 97-seat planetarium
serves as a dynamic classroom for teaching astronomy by CSM’s top-flight faculty. During
the school year, elementary school classes visit the facility for demonstrations. At present,
CSM’s planetarium is the only planetarium in
San Mateo County and the only major operable astronomy facility from San Francisco to
Palo Alto, California.

Do you YouTube?
Want to see what your planetarium colleagues in India are doing? Now you can get
a close up look at the Dr. T M A Pai Planetarium at Manipal, India through the wonder of YouTube Streaming Video and courtesy of the insightful reporting of the staff of
Daijiworld TV! Type in the following URL
in your web browser and follow the links to
their video on demand: www.daijiworld.com/
tvdaijiworld/tvhome.asp?tv_id=374 (You can
also go directly to the footage from the YouTube site at www.youtube.com and search for
the PAI Planetarium).

People on the Move

The Powerhouse Museum has announced the appointment of Stephanie
Parello as senior astronomy educator at
the Sydney Observatory. Stephanie spent
the last six years as manager of programs for
New York City’s Hayden Planetarium at
the American Museum of Natural History. Stephanie’s interest in the observatory
grew out of a recent visit to Australia. Adjacent
to the Sydney Harbour Bridge, Sydney Obser-
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Nestled beneath the Living Roof, the new California Academy of Sciences will contain the
Morrison Planetarium (left) and a four-story
Living Rain forest (right). Images courtesy of
the California Academy of Sciences.

vatory forms part of the Powerhouse Museum
and is the oldest public observatory in Australia. Stephanie will play a key programming
role in the observatory’s 150th anniversary
celebrations in 2008, as well as the upcoming International Year of Astronomy in 2009.
Stephanie is thrilled for the opportunity to
move to the Southern Hemisphere skies and,
as she says: “I am looking forward to contributing to Sydney Observatory’s outstanding
legacy of creating and presenting exceptional learning experiences to diverse audiences
through innovative programs, original exhibitions, and web-based outreach, in the areas
of astronomy, astrophysics, history, timekeeping, meteorology, navigation, and mathematics.” During her time in Sydney, Stephanie’s
experience will also serve a valuable role in
the long term planning and development of a
new planetarium in Sydney, one of the few international cities of its size and scale without
a major planetarium facility. Stephanie began
in her new role in early June.
The California Academy of Sciences is pleased to welcome Ryan Wyatt to
its staff as the new director of the Morrison Planetarium and Science Visualization. From his previous positions at the
Burke Baker Planetarium in Houston,
the Dorrance Planetarium in Phoenix,
Lodestar Astronomy Center in Albuquerque, and the Rose Center for Earth
and Space in New York City, Ryan brings to
San Francisco a tremendous amount of experience, knowledge, leadership ability, and enthusiasm. Ryan started in his new position n
April.

The Greenest Museum
Besides luring Ryan Wyatt to the left coast,
the California Academy of Sciences is well on
its way to becoming the greenest museum
ever constructed! Installation is now underway on the largest living roof in California, a
2.5-acre expanse of native plants atop the new
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An artist conception of the finished Living Roof currently under construction at the new California
Academy of Sciences in Golden Gate Park in San Francisco, California. When completed, the new roof
will hold 50,000 coconut husk trays filled with 1.7 million plants. The trays will slowly biodegrade over
the next several years, leaving a well-established carpet of colorful plants and wildflowers.

building in Golden Gate Park. Hailed as the
most complicated living roof ever constructed by architects and contractors alike, the
roof features seven dramatic hills blanketed
with nine species of native California plants.
Designed by Pritzker Prize winner Renzo Piano, the new building is expected to be the first
museum to achieve a Leadership in Energy and Environmental Design (LEED)
Platinum Certification and will stand as
an embodiment of the academy’s mission to
explore, explain, and protect the natural world.
Besides being home to the new Morrison Planetarium, the CAS also houses the Steinhart
Aquarium and the Natural History Museum and is the fourth largest natural history
museum in the United States! The new academy is expected to open in 2008.

Thanks for the Memories!
Under the crush of a new show opening
last quarter, I was unable to finish my contribution to this luminous journal, so I hope
you’ll accept my apologies. It’s never a dull
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moment under the dome and by the time this
is published, I’ll be preparing to meet a lot of
you here at the Buhl Digital Dome during the
2007 Triple Conjunction Conference of
GLPA, MAPS, and SEPA during a special side
trip over to Pittsburgh from Wheeling, West
Virginia. Steve Mitch of the Benedum
Planetarium at the Oglebay Resort
and Conference Center has been trying
to pull together this east coast version of the
Western Alliance Conference for some time
now. If you are planning to attend the Triple
Conjunction, please remember to bring me a
CD with pictures of your dome or some cool
event that you hosted in your facility. Maybe
you can relate a story of an unusual circumstance that occurred during one of your live
shows or an interesting effect you’ve created
or discovered. If you’re not coming to the conference, email me your information and pictures and I’ll be sure to feature them in an upcoming edition of this column. Until then,
Think Green!			
I

		

September 2007

Kenneth J. Franklin
1923-2007
Kenneth L. Franklin, astronomer emeritus
and former chair of the Hayden Planetarium,
died June 18 in Colorado, two weeks after undergoing heart surgery. He was 84 years old.
Ken obtained his Ph.D. in astronomy in
1953 at the University of California, Berkeley.
From 1954 to 1956 he was a research fellow in
radio astronomy at the Department of Terrestrial Magnetism, Carnegie Institution of
Washington, DC. While there, he and Bernard
F. Burke discovered radio emissions from the
planet Jupiter. They announced their find on
April 6, 1955, at a meeting of the American Astronomical Society (AAS).
In 1956 Ken joined the staff of the American Museum-Hayden Planetarium, where
he later served as chairman and chief scientist. Over the course of 30 years he wrote
and/or presented innumerable sky shows for
the planetarium sky theater, taught popular
and technical courses in astronomy, and answered questions from the public.
From 1973 to 1979, Ken was the AAS’s public affairs officer. For two decades he also

served in the society’s Harlow Shapley Visiting Lecturer Program, speaking at one or two
colleges each year. Ken was an active member of many professional organizations and
was elected a fellow of the American Association for the Advancement of Science, the
Royal Astronomical Society, and the Explorers Club.
Ken served as astronomy editor of the
World Almanac from 1970 to 1995, and from
1980 to 1992 he provided all of the astronomical calculations for the Farmer’s Almanac through his association with the Hart
Wright Company of Lewiston, Maine. He
also contributed daily almanac information
to the New York Times from 1975 to 1997 and
launched that paper’s weekly “Sky Watch”
feature in the science section.
Asteroid number 2845 is named Franklinken in his honor.
In addition to his wife, Charlotte, Ken is
survived by his daughters Kathleen Williams,
Christine Redding, and Julie Jones.
Obituary written by Joe Rao.

Kenneth Franklin

Photo courtesy of xxxxxx

Kingsley Wightman
1916-2007
Kingsley Wightman, director emeritus
of the former Chabot Science Center (now the
Chabot Space & Science Center), passed away at
the age of 91 on July 5, 2007.
He had worked at the Chabot, in Oakland, California, for 46 years, as an astronomy instructor,
planetarium director, and eventually the center’s
director. Over his career he taught an estimated
500,000 students, who were mesmerized by his
unique classroom presentations. “He had a most
unusual flare for teaching science,” said Chabot
astronomer Conrad Jung, who was mentored by
Wightman, “and there was no audience, young or
old, that he couldn’t reach.”
Hundreds of thousands of visitors might remember Kingsley demonstrating friendly “Mr. Science” type programs and sharing the night sky in
the planetarium.
He is survived by his only child, Dan Wightman
of Oakland, and four granddaughters. The Wightman family has requested that, in lieu of flowers,
donations be made to the Kingsley Wightman Memorial Fund at Chabot Space & Science Center.
Consult Chabot’s web site (www.chabotspace.org)
for more details.

Kingsley Wightman, “The man in the white lab coat” who greeted countless visitors at the Chabot.
Photo courtesy Chabot Space &Science Center
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Planetarians’ Calendar of Events
The Eugenides Planetarium in
Athens will host the International “Communicating Astronomy to the Public” conference Oct. 8-11, 2007. The
conference is organised in
collaboration with the International Astronomical Union,
ESA, the National Observatory of Athens.
Photo courtesy of Eugenides Planetarium

2007
5-7 September, Annual Meeting of the Astronomical Society of the Pacific and ASPEPO Conference, Holiday Inn Chicago Mart
Plaza, Chicago, Illinois USA, co-hosted with
the Adler Planetarium, www.astrosociety.
org/events/meeting.html
6-8 September. Fourth European Meeting
of Portable Planetaria: Comenius University,
Bratislava, Slovaki. Contact Vidovenec Marian at emails marianvidovenec@orangemail.
sk and marianvidovenec@orangemail.sk; see
also www.suh.sk/ips2007
7-9 September. Nordic Planetarium Association Biennal Conference in Orsa, Sweden.
Information from host Per Broman at pbr@
planetarium.se
8-10 September, Japan Planetarium Association Workshop “To Seek for Popularizing
Astronomy at the Cutting Edge-Part 3:Solar
Astronomy” at Hida Observatory, University of Kyoto, Gifu. Contact: Shoichi Itoh at
itoh@science.suginami-ku.ed.jp
20-22 September. Western Alliance Conference (all planetariums west of the Mississippi River), Fairbanks, Alaska. Contact: Gail
Chaid chaidg@esuhsd.org; WAC 2007 website wap-con.org has all forms and information.
7 October. XXII National Meeting of Italian Planetaria, Ulrico Hoepli Planetarium,
Milan, Italy, www.planetaritaliani.it
8-11 October. Communicating Astronomy to the Public (CAP 2007) International conference, Eugenides Planetarium, Athens, Greece. The conference is organised in
collaboration with the International Astronomical Union, ESA, the National Observa-

tory of Athens. www.communicatingastronomy.org/cap2007
9-13 October. Triple Conjunction Planetarium Conference with the Mid-Atlantic Planetarium Society (MAPS), Southeastern Planetarium Association (SEPA), and Great Lakes
Planetarium Association (GLPA). Host: Benedum Planetarium, Benedum Natural Science
Center, Oglebay Resort, Wheeling, West Virginia USA. Contact: Steve Mitch, smitch@
oglebay-resort.com,
www.oglebay-resort.
com/goodzoo/planetarium.htm
13-16 October. Association of ScienceTechnology Centers (ASTC) Annual Conference, California Science Center, Los Angeles,
California, USA. www.astc.org
15 October. ASTC Fulldome Showcase,
Griffith Planetarium, Los Angeles
31 December. Deadline for entries for the
2007 IPS/Eugenides Foundation Scriptwriting Competition.

2008
January. Nordic Planetarium Conference,
Jaermuseet, Stavanger, Norway. Host Ivar
Nakken, ivar.nakken@mail.nu.
19-21 February, Japan Planetariaum Association Seminar at Munakata YURIX Planetarium, Munakata, Fukuoka. Contact: Osamu
Kato yurix@hoshizora.com
16 March. International Day of Planetaria
May. Association of French Speaking Planetariums, Yearly Meeting, Planetarium of
Epinal, France. Contact: planetarium.epinal@wanadoo.fr
12-14 June, Canadian Association of Science Centres Annual Conference,  London Regional Children’s Museum, Ontario,
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Canada, www.canadiansciencecentres.ca/
main.htm
15-19 June. 5th Science Centre World Congress, Toronto, Ontario, Canada.
27 June - 2 July. 19th International Planetarium Society Conference, Adler Planetarium, Chicago (USA). Please note change
in date.
22-26 July, Southeastern Planetarium Association (SEPA) annual conference, The Lafayette Natural History Museum & Planetarium, Lafayette, Louisianna, USA. Contact:
dhostetter@lafayettegov.net.
18-21 October. Association of ScienceTechnology Centers (ASTC) Annual Conference, The Franklin Institute, Philadelphia,
Pennsylvania, USA. www.astc.org

Deadlines for “A Week in Italy”
30 September 2007, planetarians from Spain
15 April 2008, planetarians from Amereica
31 August 2008, planetarians from France
For more information on the “Week in Italy, go to: www.astrofilibresciani.it/Planetari/Week_in_Italy/-Week_Italy.htm
For corrections and new information for
the Calendar of Events, please send a message
to Loris Ramponi at info@serafinozani.it.
More details about several of these upcoming events is included in the International News column.
The most up-to-date information also is
available online at the International Planetarian’s Calendar of Events at www.astrofilibresciani.it/Planetari/Internationa_Calendar.htm 			
I
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What’s New

Orion Nebula terrain model, the latest Sloan
Digital Sky Survey galaxies and quasars, and
over one million galaxies from the Two-Micron All-Sky Survey. Enhancements include a
new pulsar catalog, extrasolar planets update,
and many new sections in the Digital Universe Guide. This software is available for free
from www.haydenplanetarium.org .
For more information, contact Brian Abbott, Manager, Digital Universe, at Hayden
Planetarium & Department of Astrophysics,
American Museum of Natural History, New
York, NY 10024 USA; (1) 212-496-3578; abbott@
amnh.org; research.amnh.org/users/abbott.

SEOS divests visualization to
Global Immersion

John Schroer
Dassault Systèmes
Planetarium
The New Detroit Science
Center
5020 John R Street
Detroit, Michigan 48202
USA
jschroer@sciencedetroit.org
ka8grh@sbcglobal.net
(1) 313-577-8400, Ext. 435
News from Evans and Sutherland
Michael Daut, director of Show Production
and Marketing at Evans & Sutherland, has informed me that E&S has signed an agreement
with the Hayden Planetarium and American
Museum of Natural History to develop a Digital Universe plug-in for Digistar 3 systems. E&S
engineers are now developing the software for
the integration; the release date has not been
announced.

Digital Universe Update
With the departure of Ryan Wyatt from
the Hayden Planetarium, the Digital Universe Project has a
new manager, Brian
Abbott. In addition,
a new update for the
Digital Universe is
available along with a
new Digital Universe
Brian Abbott
Guide. The update includes many additional
data sets, including L and T dwarf stars, a 3-D
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SEOS has spun off its visualization division
into a new organization named Global Immersion Ltd., with Martin Howe as its chief
executive. Global Immersion also has an exclusive distribution contract with SEOS for
its Zorro® video projectors. The new company officially came to life on July 6, when all of
SEOS’s visualization employees transferred to
Global Immersion.
John Bullivant, chief
executive officer of
SEOS, said in a press release that “I see this as
an important step for
SEOS—it will allow us
to focus and further invest in our core business, while establishing
a route to market for our Zorro® projectors.
We wish Martin and his team every success
and are confident that SEOS and Global Immersion will enjoy a rewarding working relationship.”
In the same press release, Howe added “Our
goal is to bring a fresh approach to the immersive theater market and our priority is to
transfer customer relationships seamlessly, ensuring that they continue to receive the high
quality of product and service synonymous
with a world-class organization. The Zorro®
agreement will see Global Immersion and
SEOS work together towards a common goal
and I am delighted that we will be able to offer
this superb technology to the market.”
The word “immersion” plays prominently
in this bit of news, not only in the new company’s name, but also in the increasing prominence and growth of immersive theater across
the world. See this month’s Digital Frontiers
for more news on page 51.
Rapidly on the heels of the announcement
of the divestment came another: that Global
Immersion has been contracted by INTECH
Science Centre in Winchester, Hampshire,
to design and develop what is set to become
the largest digital dome facility in the United Kingdom. INTECH’s goal is to promote
the “knowledge and understanding of sci-
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ence, technology, engineering and mathematics, particularly among young people.”
Plans call to transform an existing 200-seat,
16.8-m theater into “a state-of-the-art, flexible
media environment under a 10°-tilt, perforated aluminum dome. Global plans to install six
DLP® projectors with UniView to provide a
real-time starfield. The opening date is set for
March, 2008.
For more information, contact Martin Howe
at Global Immersion, (44) 0-845-0456225; martin.howe@globalimmersion.com; www.globalimmersion.com

News from Carl Zeiss/
Seiler Instruments
Laura Misajet and the folks at Zeiss have
been very busy, starting with the grand reopening of the Griffith Observatory in November, 2006. The Griffith’s 300-seat Samuel
Oschin Planetarium features a new Zeiss Mark
IX fiber optic projector.
The Boston Museum of Science is currently
in the design stages of a major renovation of
the Charles Hayden Planetarium. The theater
will be gutted and
will get new walls,
new flooring, new
seating, a new dome,
new sound and lighting systems, fulldome
video and a new Zeiss
Starmaster projector.
The renovation is projected to begin in late
2008 and be completed in early 2009.
The Lakeview Museum in Peoria, Illinois
and the Museum of Science and History in
Fort Worth, Texas are receiving powerdome®
projectors from Carl Zeiss that enable both
opto-mechanical and digital projection. Each
facility will include the SPACEGATE QUINTO five projector full dome system and the
ZKP4 star projector.
The powerdome® system for Peoria is to
be installed at the end of 2007 in the existing
planetarium dome before being transferred
later to its final location in a new science center. The powerdome® planetarium in Fort
Worth, however, will be installed in the new
Noble Planetarium inside the new Museum of
Science and History. The new equipment will
include not only digital and opto-mechanical
projection technology, but also the UniView
software package.

Konica Minolta Announces
“MEDIAGLOBE-II”
According to Konica Minolta, MEDIAGLOBE-II is a smaller and more versatile single projector-based fulldome video system,
recommended for domes between 3 and 8 meters.
Among its new features are the ability to
memorize complex manual operations and
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play them back at the touch of a button with
new software called Show Director. This tool
enables the user to create short programs and
school lessons.
MEDIAGLOBE-II separates the control part
from the projection part of the system, and
the projector has the ability to tilt from 0 to
30° for tilted theaters. It can project 118,000
stars to magnitude 12.4. With an optional joystick, virtual flights through the solar system
and around the Milky Way become an intuitive experience.
According to the company, Konica Minolta introduced the first single-lens projection
of full-color CG images to the world in 2001.
This next generation continues the system’s
function in a more compact version.
For more information, contact Joanne
Young at Audio Visual Imagineering, 8440
Tradeport Drive Suite 109, Orlando, Florida
32827 USA; (1) 407-859-8166; joanne@av-imagineering.com; www.av-imagineering.com. I
The new MEDIAGLOBE II for smaller domes; image provided by Konica-Minolta

Zorro is a registered trademark of Zorro Productions Inc.
and is used under license by SEOS Ltd.

September 2007 					

Planetarian		

Available:

This Space
For your
contributions to
the Planetarian
Send us your
star stories
sky mythology
original artwork

71

Last Light

April S. Whitt
Fernbank Science Center
156 Heaton Park Drive NE
Atlanta, Georgia 30307 USA
april.whitt@fernbank.edu
Ray Worthy contributes another wonderful story about teaching astronomy:
Usually, the pupils who chose astronomy
for an extra subject are self selecting; that is,
they represent the more intellectual end of the
spectrum. However, there were times when I
was asked to take on the challenge of teaching
astronomy to pupils from the less gifted end
of the school. One class I remember had such
difficulty remembering the work for annual examinations that we were forced to teach
them in modules which lasted nine weeks
only, with a test at the end of each module.
By this time, I had made my first inflatable
dome and had constructed a suitable projector. It showed all the visible stars and took
three years to construct from start to finish.
The stars alone took three months to draw,
as this was the age before we all had personal computers. The visits to this planetarium
were, of course, the highlight of the module
and they all enjoyed themselves immensely.
In this module was a section about some of
the famous astronomers, specifically Copernicus, Galileo, and Newton. A question in the
short paper assigned was phrased something
like: “Name three famous astronomers and
write a few lines about why they became famous.”
One answer which is ever burnt in my
memory was: “I know only one famous astronomer and his name is Mr. Raymond Worthy. He knows everything about astronomy.
He has even got his own crematorium!”
Steve Tidey shared his experiences with another group of students:
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I got back home last night after spending a gram here at Fernbank. During one section,
few days at a posh school near London, tutorthe Moon moves along its orbit through those
ing 30 terrifically talented kids about planets
constellation pictures as the presenter points
and the chances of finding life somewhere in them out to match the narration: “Follow the
the universe. They made funny-looking aliens Moon through Leo the Lion, etc.”
and planetscapes out of household items, and
I had presented the program a number of
then filmed a short story they put together times, and wasn’t thinking particularly as I
themselves. It was great fun to do that workmoved the pointer arrow along, until I heard
shop, and hugely satisfying.
a little voice from the dark say, “Look! The
With the alien workshop (it was called
Moon is following that arrow!”
“Monsters and Planets”), six groups of five
Keith Johnson shares these gems, with the
kids each were given household items to use notice that “these are mostly from assigned
for their aliens and planets, having spent half
thank-you letters, with a few comments overa day learning from me about conditions on heard in shows. I’ve tried to match the spelling
planets we know about, speculating about as well as I can make it out, but sometimes I’m
conditions on the exoplanets, watching clips
guessing. Text in italics are my comments.”
from Star Trek episodes that featured weird
“I was in Reno a while ago and we went to
aliens, etc.
the planetarium to watch a show but we were
Their materials included sheets of paper
10 minutes late.”
and crayons to create the scenic backdrop, an
“The star projector was huge compared to
empty large soda bottle, cotton balls, strips
my next door neighbor’s one.” (No, he doesn’t
of rubber, elastic bands, coloured crepe pa- live next to Lonnie Hammergren.)
per (that normally goes round the outside of
“I also learned there are things in the sky.”
a bucket that a Christmas tree goes in), card“I liked the starshow. Even though I wasn’t
board tubes, silver foil, egg cartons, etc.
there. I had the flou.”
Each team was asked to come up with a
“Thank you for the movie it was cool by
two-minute story they could film using cheap putting the stars on the seling it was the coolweb camera-type devices. They then edited
est thing Id ever seen because Id never seen
the film (which could be a video or stop mo- a thing that could put the stars on the seling
tion) on laptops, adding visual and sound ef- and it was cool watching it. how come it has
fects. At the end of the second day we had a to be called the plantetaran? Why couldent it
showcase in which all six films were shown
be called the moon lander or something? But
up on a big screen. It was hilarious.
One of the best films had an
astronaut landing on a planet
called Mavis and having a laser
fight with an alien that looked
like a weird snail. The kids added
the visuals and the sound effects
for the lasers in post production.
The sequence finished when a
meteorite fell on the astronaut’s
head. Priceless.
During the workshop, Steve
asked the students to come up
with mnemonic devices for remembering the names of the
planets in order from Sun, with
Ceres and Eris included in the
Fernbank had clear weather for the families visiting on Astronlist. The students were brilliant:
omy Day this year. Solar viewing telescopes were set up on the
• Mum, Venus Eat My Cat. Just
front sidewalk of the Science Center. Photo by Bernard Thoeny
Sit Under Nanny Please, Ernie.
• My Volcano Erupts Maltesers, Cos Janice Stuck Umbrellas Near Percy’s I like it platerein it sounds better that way. Do
Eggplant
you think that youll have any more idieas?
• My Very Exceptional Method Can Justify Like makeing the thedeater move? Or someSilly Undiscovered New Planets Easily
thing like that. Id like making the thedeater
• My Very Evil Mongoose Called James Sat
move it will be awsome to make it move.”
Under Nine Plump Elephants
“When the stars moved it felt like the stars
• My Very Enthusiastic Mum Could Just Sell were moving.”			
I
USA Nine Planets. Excellent!
1. Hammergren is the flamboyant former lieutenAnd we can all relate to the statements made ant governor of Nevada, the state where Reno is loby our younger visitors. The constellations of
cated. He apparently is known for his large and eclectic collection of ephemera. -ed.
the zodiac were featured in the summer pro-
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At E&S we know “if you can’t see on the dome, it
doesn’t exist.”
And with all the current data, astronomy information, and scientific
knowledge available, you need a software and hardware solution that
can help you quickly translate that information into meaningful and compelling
fulldome experiences.
That’s why we’ve dedicated our 25 years experience in the planetarium market to give Digistar
the most well-engineered set of features available today. Features inspired and refined by
feedback from our Digistar users all around the world. Powerful digital astronomy features
and fulldome video capabilities that we place in your hands. Features that help uncomplicate
the show production process and bring all of the information together on your dome.
Using Digistar, your creativity can exist on the dome more powerfully and easily than you may
have previously thought. If you’ve been waiting to move up to Digistar, now is the perfect time
to set your imagination free and put the power of Digistar to work for you.

What’s on your dome?

